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Foreword

I personally learned to know Ralph Tyler rather late in his career when, in
the 1960s, I spent a year as a Fellow at the Center for Advanced Study in
the Behavioral Sciences at Stanford. His term of office as Director of the
Center was then approaching its end. This would seem to disqualify me
thoroughly from preparing a Foreword to this "Classic Works." Many of
his colleagues and, not least, of his students at his dear Alma Mater, the
University of Chicago, are certainly better prepared than I to put his role
in American education in proper perspective. The reason for inviting me is,
I assume, to bring out the influence that Tyler has had on the international
educational scene. I am writing this Foreword on a personal note. Ralph
Tyler's accomplishments in his roles as a scholar, policy maker, educational
leader, and statesman have been amply put on record in this book, not least
in the editors' Preface. My reflections are those of an observer from abroad
but who, over the last 25 years, has been close enough to overcome the
aloofness of the foreigner.
Tyler has over many years been criss-crossing the North American continent generously giving advice to agencies at the federal, state, and local
levels, lecturing, and serving on many committees and task forces that
have been instrumental in shaping American education. Several years ago,
Tyler'S famous student, Benjamin Bloom, told me that he and a group of
colleagues had ventured a guess of how much of his life Tyler had spent in
airplanes. They came up with an estimate of two years! One Saturday morning in the mid-1960s when I drove up to the Stanford Center I ran across
Ralph whom I had not seen for the whole week. I knew that he - as usual
- had been busy with many things at many places, but in particular with
the preparatory work for the National Assessment of Educational Progress. I asked him: "Ralph, how often do you cross the American continent?" With the typical sense of humor pouring through his peering eyes
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he replied: "I am trying to keep it down to one tour per week."
Ralph Tyler's fellow countrymen are perhaps less familiar with his international than his national impact. As a graduate student in the early 1940s
(during the war when scholarly communications were scarce) I obtained a
copy of a report from the Eight-Year Study that, along with his subsequent
book on the basic principles of curriculum and instruction, soon began to
be regarded as a classic. These and other publications from the 1940s provided a solid empirical foundation for those of us who conducted studies
in educational psychology.
During the early stages of his career, Ralph· Tyler was instrumental in
developing relevant examinations in specific subject matter fields and he laid
the ground for better methods of achievement testing. Psychometricians
had, around 1930, developed techniques of measuring certain psychological
traits, but Tyler adapted these techniques to suit achievement testing. He
widened the horizon with his famous rationales for both evaluation and curriculum construction. It was certainly part of the logic of the events that he
was the one who, in due time, provided the rationale for a national assessment of educational progress.
What strikes me, both in reading this book and in reflecting on my close
contacts with American educators, is how seminal Tyler has been with his
ideas, not least through his own students. Tyler's bibliography at the end
of this book carries a large number of articles in a variety of professional
journals (educational and others) in which he acts as a builder of bridges
between theory and practice. No wonder, then, that he has been a much
sought after consultant and has been asked to nominate superintendents,
deans, and other leading people in the educational enterprise.
To me - and, I think to many of my colleagues around the world Ralph Tyler stands out as the leading figure in American educational
research and evaluation - indeed as Mr. Education himself. During the
"classical period" epitomized in this book, he advanced his evaluation
theory and its applications as well as the principles of curriculum and
instruction. It was therefore no surprise to me during my first year at his
Center to find that he was the central figure and the idea injector in the
enterprise later known as the National Assessment of Educational Progress.
Apart from the intellectual leadership required to establish this new system
of national evaluation, he had to develop a skillful diplomacy in order
to overcome the deep suspicion that many people held against centrally
organized assessment. It smelled of federal intrusion.
Neither was it a surprise to me to learn that Tyler emerged as the leading
figure in the establishment of a U.S. National Academy of Education. He
served as its president for quite some time and his contribution gave it

FOREWORD

ix

a high status both within and outside the educational community. As a
Foreign Associate of the Academy, I had ample opportunity to observe
how, in conducting business during our meetings, he could draw upon an
inexhaustible body of experience and could sprinkle the sessions with his
witty remarks and anecdotes.
The International Association for the Evaluation of Educational
Achievement (lEA), on Ben Bloom's initiative, decided in 1971 to organize
an international seminar in Sweden on curriculum development and evaluation. The seminar went on for six weeks with some 125 participants from
more than 23 nations. Ralph Tyler was the self-evident choice as the key lecturer. We succeeded in holding him for the whole 6-week period in the little
town of Granna in Sweden. This was, indeed, quite an achievement. I
wondered whether Ralph had stayed for such a long time at the same place
at any time in his adult life!
When a person comes to our mind, we tend to imagine him or her in
concrete situations. In my case, what particularly stands out in recalling
encounters with Tyler is a walk with him late one evening from the International House to the Quadrangle Club (where we were both staying) at the
University of Chicago - that great institution where Tyler had spent so
many productive years and had been instrumental in bringing its Education
Department to the forefront, not only in the United States but in the whole
world. I heard him often use the expression "cutting edge." He wanted to
be part of it. As we passed Judd Hall that evening, Ralph gave me a detailed
and vivid account of how education was established at the University during
the Dewey era around the turn of the century. This was a fascinating piece
of history of education.
Hardly have we on many occasions seized on any topic of conversation
before Ralph's immense knowledge of individuals and his interest in their
biographies flourished. He is a living Who's Who in American education,
and has an encyclopedic grasp of the educational enterprise. Many of us
have experienced how he, without even a piece of paper with its main points
in his hands, could give a well-structured lecture on almost any topic in
education. The Annual Meeting Programs of AERA still carry Tyler's name
in several sessions and symposia. He is, indeed, a great generalist in a field
where short-sighted specialization, as in other scholarly areas, is gradually
creeping in.
We are all, to varying degrees, prisoners of prevalent "paradigms," a
term that (it is well known) was coined at the University of Chicago in the
early 1960s. Ralph Tyler's contributions to modern thinking in education
as epitomized in this volume have, in a remarkable way, survived the change
of time and paradigms. He has been able to cut through generations of
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educational scholars, which is no surprise to those of us who have seen the
rapport that he is able to establish with young people. This timelessness is,
in my view, the main reason why it has been considered fitting to collate his
lasting contributions to educational scholarship. They have, indeed,
withstood the test of time.
The emphasis in the present collection is naturally on publications from
Tyler's early and mid-career - periods when he apparantly had more time
to devote to the writing of major, monographic pieces. He had not yet been
submerged in the many activities that took him around his home country
and the world at large. His creativity and accomplishments as an innovator
did by no means diminish after he left Chicago for the Stanford Center in
the early 1950s. The Bibliography attached to this book bears witness to
this.
American public education has been intermittently under fire and subjected to severe criticism during the post-war years. Those of us on the other
side of the Atlantic who in various capacities have been involved in reforming the school systems in our home countries have, since the 1940s, been
looking at the American public school as a model because of its role as a
pillar of American democracy. Ralph Tyler has, during his entire career,
always held a strong commitment to free public education that takes care
of all children from all walks of life and all ethnic backgrounds - a school
providing the same conditions and having them under a common roof.
Tyler has seen his task as one of giving service to that school.
Dr. Tyler now lives in Milpitas, California. When I last visited
California, somebody gave me a clipping from the San Jose Mercury News
of an article published on his 85th birthday. He was presented as a person
whose "main problem" since he was young had been "excess energy,"
something that was behind the opposition that brought him into trouble in
high school. He is quoted as saying, after consulting his doctor, that as long
as he is active he has no reason to worry about health. He has kept so much
of his youthfulness and a combination of seriousness and levity of mind
that has been behind his inspiring achievements.
Dr. Torsten Husen, President
International Academy of Education

Preface

For nearly 60 years, Ralph W. Tyler has been one of the most influential
figures in education, at all levels both nationally and internationally. He has
made substantial contributions to the fields of curriculum, testing, evaluation, and educational policy. Directly through his work, and indirectly
through his many famous students, he has deeply influenced many noteworthy developments in education, including objective-referenced testing,
objectives-based program evaluation, mastery learning, achievement test
construction, item banking, the taxonomic classification of educational outcomes, and cooperative test development. He has been instrumental in the
development of several national testing programs including the General
Educational Development Program, the Cooperative Testing Program, and
the National Assessment of Educational Progress.
During the past half-century, Tyler's role in education may easily be
labeled that of educational statesman. He has been an advisor to presidents, legislators, and national and international commissions. He has
helped local schools, school districts, colleges and universities, and state
departments of education in the United States and in numerous overseas
countries. His work and influence have always been grounded in practical
experience, oriented to service, and dedicated to improvement and progress
in education. His work reflects his brilliance and vision. His life's work has
been governed by a keen sense of values, equity, and fairness. Throughout
his career his work shows his humility and sense of humor - the latter often
at his own expense.
Tyler's writings chronicle his ideas and projects over the years. His
writings are filled with rich and instructive examples that still illuminate
many contemporary theories, practices, and policies in education. Students
of education can greatly increase their understanding of education's history
and progress since the 1930s through a review of Tyler's work. Some of his
xi
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writings address issues in important debates that have occurred during the
past 60 years in education. For example, in the early thirties he directly
challenged the ideas of the most prominent figure in testing, Ben Wood.
Wood argued that it was sufficient to limit testing to measures of recall
and recognition of facts and knowledge. If students had the necessary
knowledge, they could apply it to solve problems. Tyler argued and then
demonstrated that measures of higher order objectives such as application
did not correlate highly with measures of mastery of factual knowledge. He
concluded that if higher order cognitive skills were the objectives of instruction they had to be measured directly. His ideas about this - excerpted here
in Part I - have influenced achievement test construction to the present
day.
Another example of Tyler's past work that still influences the fields of
curriculum development and program evaluation is his work in the EightYear Study. The Eight-Year Study, as its name suggests, was a longitudinal
assessment of students from thirty progressive and traditional high schools
through four years of secondary school and four years of college. The very
existence of private and public progressive schools was threatened in the
mid-thirties when many prestigious colleges changed their entrance requirements. They began to require courses in specified subjects like American
History and Physics. Since the progressive schools were not organized
around courses but around learner outcomes, this new requirement posed
a real difficulty for them. Under a grant from the Carnegie Corporation, the
comparative Eight-Year Study was undertaken. Tyler's work on the study
is still the best available description of how evaluators can work cooperatively with teachers to clarify instructional objectives and develop indicators
of students' continuous progress toward the mastery of a whole range of
learning outcomes. His description of what was done - excerpted at length
in Part II - is a model of sound practical advice for those interested in
improving teaching and learning at the classroom level.
Still another example of Tyler's foresight is his persuasive argument
against the practice employed in developing many norm-referenced achievement tests of discarding test questions that fail to discriminate among
examinees. Tyler recognized that items that were answered by most students
as well as those missed by most could, if they were good items to begin with,
provide valuable information about instruction and student progress. Information of this kind was more valuable than including items for the sole purpose of differentiating among examinees in order to rank them. Items
selected to meet an individual differences model, using technology originally
developed in intelligence testing, typically did not provide the necessary
information needed to evaluate the full range of educational objectives.
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Today, the objectives-referenced testing movement owes a debt to Tyler for
his observations about item selection criteria.
Unfortunately, however, the vast majority of Tyler's writings are out of
print, and not easily accessible in libraries. The difficulty of getting at this
important source of information is the main reason we are bringing out this
collection of the classic contributions of Ralph Tyler. But there is another
important reason for this book. Tyler's ideas still influence many people in
testing, evaluation, and curriculum development. However, all too frequently his ideas have been misinterpreted or misapplied. Unwittingly or
not, some interpreters have translated and applied his ideas with a simplicity
and expediency he never intended.
For example, some educationists have imposed a rigid and mechanistic
construction on his recommendations for defining course objectives. They
have often assessed course outcomes too narrowly and have not sought to
define or assess the full range of educational objectives. They have directed
teachers to write hundreds of behavioral objectives without the benefit
of discussion with the constituents of educators about the purposes of
schooling. They have gravitated to the paper-and-pencil, multiple-choice
standardized test and have not realized the essential need for more direct
measures or indicators of student progress. They have lost sight of the centrality of the classroom teacher in defining, teaching, and assessing student
outcomes. They have advocated evaluating student performance only at the
end of courses, avoiding implementing programs that continuously monitor
student progress. Unfortunately, Tyler has often been blamed for these
kinds of misapplications of his ideas.
Still another reason for this book, perhaps less important than those
described above but nevertheless we feel important, is that many recent
innovations in curriculum, testing, and evaluation have not been properly
associated to the degree they deserve with Tyler'S seminal ideas. It is our
belief that Tyler's ideas helped motivate and spawn many developments by
others. Some investigators, of course, have acknowledged their great debt
to Tyler and have built on and expanded his ideas. For example, ideas such
as the taxonomic classification of learning outcomes, the need to validate
indirect measures against direct indicators of the trait of interest, the
development of scoring techniques that provide teachers with information
that is helpful in directing instruction, the concept of formative evaluation,
content mastery, decision-oriented evaluation, criterion-referenced and
objectives-referenced tests, and criticisms of standardized testing all owe a
debt to Tyler's influence.
Others coming out of a different tradition have not realized that what
they suggest as new or innovative had already been described sometimes in
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great detail by Tyler. An example is Mortimer Adler's call in the Paideia

Proposal for the development by teachers of different types of learning objectives and of direct indicators of their attainment. These ideas are explicated in great detail in Tyler's work in the Ohio State Service Studies and
in Appraising and Recording Student Progress. Here we need to point out
that Tyler's ideas were, of course, influenced by his predecessors and mentors including, among others, Percy Bridgeman, John Watson, John
Dewey, E. L. Thorndike, C. H. Judd, and W. W. Charters.
One other example of how contemporary educators could benefit from
reading Tyler should suffice. Currently there is intense interest in teaching,
and in evaluating students' higher order thinking skills (euphemistically
referred to as HOTS). The work of Tyler and his colleagues in the EightYear Study in defining and developing indicators of what they called critical
thinking skills should provide a rich source of ideas about HOTS and their
measurement. We feel that at the very least Tyler's early writings provide
an extensive set of advance organizers for developments that are commonly
attributed to more recent authors.
Depending on one's values and philosophy of education, a few of Tyler's
ideas are viewed as having led education in the wrong direction. For example, there was always a tension in his writings between effectively serving
local needs for data and finding efficient ways to serve broad societal needs
for accountability. His contribution to testing served the latter but probably
detracted from localized internal evaluation services such as those illustrated in his service studies at Ohio State and in the Eight-Year Study. In those
cases there was a realization of the idiosyncratic nature of instruction and
learning. Tyler worked closely with instructors in team efforts to use testing
and evaluation to improve their courses and ultimately student learning.
But the classroom and school were the units of interest. Unfortunately, we
feel - and this, of course, is a value judgment on our part - the approach
was not sustained, possibly due in part to its high costs. His later influence
and leadership was in the direction of developing efficient national tests,
such as the National Assessment of Educational Progress (NAEP). NAEP
has cost the American public heavily. Unfortunately, while the results have
been used extensively for accountability and to inform public policy debates
- legitimate societal concerns - they have not yet impacted on instruction
at the classroom level.
Our aim in this book is not to critically evaluate the works of Ralph
Tyler. That requires a different kind of volume. In fact, our comments have
necessarily been kept to a minimum so that we could include as much of
Tyler's work as possible within the page limitations. Therefore, what we
have attempted to do is to set the record straight by presenting large
excerpts from a select body of his extensive works. By and large, we present
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a small, but what we feel is an important, sample of Tyler's writings over
the last 55 years. Tyler's bibliography spans 60 years and hundreds of
works. Obviously we had to be very selective when choosing among Tyler's
writings, as well as editing within a particular work. We were guided by
several criteria in this selection process. First, we wanted the sample to be
representative of his major involvements in testing and evaluation. Second,
we tried to use works that Tyler himself recommended be included. Third,
we chose to excerpt from works that are generally thought of as classic but
difficult to find, e.g., Appraising and Recording Student Progress, or what
we felt was the best brief description available of an important contribution
of Tyler's, e.g., the early descriptions of National Assessment. Finally, we
must confess that we gravitated to works that we read as graduate students
and that influenced our careers and thinking, works we have recommended
to our students over the years but which they found difficult, if not impossible, to obtain. Therefore, we readily admit that what follows is our
subjective judgment of what was important to include and what had to be
edited out because of space limitations.
Readers interested in Tyler's complete works are referred to the Ralph
Tyler Project of The National Foundation for the Improvement of Education of the National Education Association. The purpose of that project
was to document and archive all of Tyler's work.
The book is divided into six sections. Each section is prefaced by a brief
description of its importance and the major points the reader should look
for. We hope you will see the richness, the concreteness, and the creativity
that we have found in the writings. Those who contribute to advancements
in any profession must stand on the shoulders of giants; clearly Ralph Tyler
is a giant in the fields of educational testing, curriculum development, and
evaluation.
In preparing this book we owe a great debt of gratitude to many people.
First, we would like to thank our editors at Kluwer-Nijhoff, Jeffrey Smith
and Zachary Rolnik, for their vision in agreeing to publish this collection
of Tyler'S work and for their support and patience during the project.
Second, our thanks to Helen Kolodziey of the Ralph Tyler Project for her
suggestions and for sending us copies of hard-to-obtain articles for consideration, and for the Tyler bibliography. Sandra Ryan of Western
Michigan University, and Amelia Kreitzer and Katherine Spinos of Boston
College, read drafts and gave us their impressions from a student's view of
the material. Sally Veeder, of Western Michigan University helped produce
and proof the final manuscript. Finally, we will never be able to thank
Ralph Tyler sufficiently for his permission to undertake the work, his
encouragement and suggestions during the process, and for the influence he

has had on our careers.
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I

THE SERVICE
STUDY YEARS: 1929 TO
1938

1

OVERVIEW

Between 1929 and 1938 Ralph Tyler served in the Bureau of Educational
Research and Service at The Ohio State University. One of his major
activities involved assisting professors throughout the University to evaluate
their courses with the aim of improving instruction and ultimately student
learning. We thought it was essential to give the reader a flavor for what
that work entailed and how it influenced his later work. We selected from
the 1932 Ohio State publication, Service Studies in Higher Education by
Tyler and others, the Introduction and a chapter entitled, "The Construction of Examinations in Botany and Zoology," both written by Tyler. The
reader will recognize that Tyler's ideas about test construction contained in
the selection from Service Studies in Higher Education are incorporated in
our next selection, Constructing Achievement Tests (Tyler, 1934; The Ohio
State University). Nonetheless, we have included it to give the reader an
appreciation for his early involvement in evaluation and an appreciation of
his keen realization of the necessity of including teachers in the systematic
process of course planning, development, and evaluation. Service Studies
in Highter Education outlines the roles of teachers and evaluators in course
improvement.
The second selection in Part I, largely excerpts from Constructing
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Achievement Tests, grew out of Tyler's experience with the Service Studies.
As the name implies, it presents a generalized approach to the construction
of achievement tests, an approach followed to this day by those who teach
measurement courses in the Tyler tradition. In this approach test construction involves clearly defining important learning outcomes, collecting the
most direct indicators of these outcomes, recording the outcomes, improving the reliability of the indicators, and validating indirect measures of these
outcomes against direct indicators of them. The essential validity question
of the correctness of the inferences made from a test is answered through
a demonstration of the test's correspondence with direct indicators of the
trait in question.
Constructing Achievement Tests also synopsizes the results of the
Wood/Tyler debate over the necessity of measuring all outcomes of learning. It includes reference to the results of a number of applied research
studies from the Service Studies in Higher Education book. Finally, these
selections offer an excellent description of the process of constructing what
contemporary measurement people like to call criterion-referenced or
objective-referenced tests. The examinations Tyler describes are not normreferenced standardized achievement tests.
Key Points

• The construction of examinations should be a cooperative process involving five key steps. There are at least ten types of educational objectives
instructors should consider. Here one can see some of the seminal ideas
that later led to the development of The Taxonomy of Educational

Objectives.

• Ongoing course improvement requires continuous evaluation of student
progress toward the realization of educational objectives. This idea
foreshadows by 30 years Scriven's distinction between formative and
summative evaluation, and the development of systems of continuous
achievement monitoring (CAM) used today by some school districts.
• Educational measurement up to that time had been dominated by three
major influences: (1) the late nineteenth century comparative studies of
spelling by Rice and the early twentieth century attempts to measure outcomes of arithmetic; (2) the studies by Starch and Eliot and others of the
unreliability of essay exams; and (3) the profound impact of the development during World War I of the first group-administered, easily scored
intelligence test - the Army Alpha, and the work on early commercial
standardized norm-referenced achievement tests after the war by those
pioneer psychologists that developed the approach.
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• All methods of evaluating human behavior involve four technical problems: (1) defining the behavior to be evaluated; (2) determining situations where the behavior can be observed; (3) recording the behavior; and
(4) evaluating the recorded behavior.
• Requirements of sound evaluation by instructors includes: (1) working
from unambiguous definitions of student behaviors that specify what a
student who has attained the objective can do or produce; (2) specifying
the situations where, or ways in which, students can demonstrate the
behaviors of interest; (3) determining appropriate standards; (4) using
multiple approaches to measurement; (5) assessing all types of behaviors
that are significant in the educational development of students; (6) keeping records of student progress; and (7) developing scales and scoring
schemes that convey useful information.
• Instructors should strive to assess all the important objectives of the
course, not just those involving mastery of the knowledge and facts
associated with the course.
• Separate tests are needed for different objectives as the correlation between measures of recall or recognition of facts and higher order skills
is low.
• Different kinds of indicators should be employed to measure student outcomes, not just paper-and-pencil tests. Indirect measures of outcomes
must always be validated against the most direct measures possible.
• Instructional objectives should be defined in terms of observable student
behavior and course content.
• Well-defined objectives form the domain of the test, the blueprint for test
construction.
• There should be an ongoing examination of objectives, course materials,
learning experiences, and student outcomes so that both the course and
student learning can be improved.
• The assumptions underlying standardized norm-referenced testing should
not be taken for granted.
• Tests should not be uniform across schools but should reflect the diversity
and pluralism that exist in education.
• Statistical and social significance are not the same.
• Units of measurement should be expressed in terms that are easily
understood by classroom teachers.
• The evaluator's repertoire should include observational techniques, written tests, self-report instruments, interviews, and examples of student
products.

2

SERVICE STUDIES IN HIGHER
EDUCATION

Introduction

Service studies made by members of the faculty and administrative staff
offer a promising means for improving the work of colleges and universities.
Reports of such investigations are particularly appropriate at this time,
since we are now witnessing an extraordinary interest and activity in the attempts to make higher education more effective. Criticism of the college is
not new, and various modifications of practices in an effort to meet these
criticisms have been known for generations. The extensive character of the
present attempts to improve higher education and the greater use of empirical evidence especially characterize the critical attitude of the present.
Purpose, curriculum, instructional methods, organization, materials, selecService Studies in Higher Education was published in 1932 by the Bureau of Educational
Research at The Ohio State University, Columbus. Tyler's collaborators in this publication
were Homer C. Sampson, Lewis H. Tiffany, William M. Barrows, Blauche B.M. Meyer,
Marion E. Griffith, Robert E. Monroe, Walter Gausewitz, Floyd C. Dockeray, H.W.
Nisonger, Huntley Dupre, Sada A. Harbarger, David F. Miller, John W. Price, John A.
Miller, Arthur H. Noyes, Eve E. Turnbull, and Charles Wells Reeder.
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tion and treatment of personnel, all have been modified at some point by
some institution of higher learning. More than ever before are the tangible
results of these innovations being critically examined.
This critical activity directed toward the practices of higher education
makes it increasingly apparent that there is no single solution to anyone of
the more significant problems which would be wholly satisfactory to each
instructor or to each college. The effectiveness of any solution depends upon
the purpose of the college and upon its student body, faculty, and facilities.
Therefore, if the problems confronting the college instructor and administrator are to be solved, much work must be done by the members of
the faculty and the administration of the individual college or university. In
such an investigation of college and university problems service studies have
a place. Educational research is essential, but it is concerned with investigations which are small enough in scope and adequately enough controlled so
that there will.be few untested assumptions. The findings of research are of
necessity obtained slowly. In the meantime, the college is running, and it
becomes necessary for the programs to be outlined and the instructional
plans to be developed pending research findings upon many vital current
problems. As a method for obtaining preliminary evidence on problems in
higher education and as a means of adapting fundamental generalizations
to particular classroom situations, the service study is most useful. A service
study lies between the offhand attempt to solve a problem and the research
study of it. Because the service study is not primarily concerned with results
of wide application but rather with the best solution to the problem for a
particular situation, it does not require as extensive investigation as does
the research study. Because the instructor or administrator is giving conscious attention to the problem to be solved and is using all of the devices
for its solution for which he has time, facilities, and ability to apply, the
result of a service study is generally far better than would have been a casual
attempt to solve the problem.
This volume describes service studies coriducted by various staff members
of Ohio State University. Although the book was open to all who had carried through such studies, many staff members who had conducted fruitful
investigations were unable to report due to lack of time or because of other
reasons. These descriptions should all be conceived as progress reports.
While the fiindings may not be directly applicable to other institutions under
other conditions, the methods and results should prove suggestive to readers
who are interested in investigating similar problems. These studies were
conducted by persons who, although their major responsibilities were
teaching and administration, yet sensed the importance of the problems and
were not content with casual solutions but took the effort and the thought
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to attack them systematically. They have made an important contribution
to higher education. The real improvement of the college or the university
rests upon the productive study of its interested faculty and administrative
staff.

The Construction of Examinations in Botany and Zoology*
Purpose of the Examinations

The Department of Botany [at The Ohio State University] has been improving its examinations and developing objective tests for nearly ten years, but
until three years ago this had largely been incidental to the revision of the
elementary courses. In the autumn of 1929, as the reorganization of the
elementary courses in zoology was begun, Mr. Barrows requested the writer
to assist the members of the Department of Zoology in making better examinations. Shortly thereafter, the instructors in elementary botany began
a concerted program of examination improvement in which the Bureau of
Educational Research was asked to help. This chapter describes principles
which have been adhered to and the procedures which have been followed
in these co-operative projects of examination construction ....
Most of the service studies described in this volume represent attempts
to improve instruction. An essential part of such improvement is the evaluation of every important step taken in terms of the improved learning of the
students. Definite evidence of what students have learned and how much
they retain becomes a necessity. Accordingly, it is important to develop examinations which can be used in evaluating the various experiments which
are being undertaken with the purpose of improving instruction.
When examinations are needed for this purpose, it becomes necessary for
most persons to enlarge their conception of what constitutes an examination. It is traditional to conceive of an examination as consisting of a series
of questions or exercises to which the student writes answers. When the
purpose is to determine as accurately as possible what students have learned, we may think of the examination as any means of obtaining valid
evidence of the degree to which students have attained the desired objectives
of instruction. Hence, the fundamental task in constructing tests of student
achievement is to make certain that all the important objectives of the subject and course are adequately measured.

* This section originally comprised Chapter 2 in Service Studies in Higher Education.
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Defining the Objectives of the Course
The first step in the task of constructing examinations in botany and
zoology was to define the objectives which students were expected to attain
as a result of instruction in these subjects. I ••• For purposes of examination
construction the statements of the objectives were expressed in terms of the
behavior expected of students as a result of instruction in the course; for
example, one objective expected of students is an ability to recall important
facts, principles, and technical terms. A second is an ability to formulate
reasonable generalizations from the specific data of an experiment; a third
is the ability to plan an experiment which might be used to test a given
hypothesis in botany or in zoology; a fourth, the ability to apply general
principles to new situations; a fifth, skill in the use of the microscope; and
so on. The nature of these objectives determines the variety of achievement
tests to be constructed. Measurements of the information which a
student recalls may be made with a paper-and-pencil examination, while a
test of skill in the use of the microscope would require a different set-up.2
There are many types of examinations required in college achievement tests
as indicated by the projects in examination improvement which are in progress in several departments of the University. Thus far these departments
have formulated at least ten major types of objectives each of which will
probably require different types of examinations .... It has been necessary
to develop new types of examinations for many of the objectives ....
Collecting Test Situations

To build tests for those objectives which were not adequately covered by
previous examinations, samples of specific situations in which the student
could be expected to express each of these types of desired behavior were
collected. A fundamental assumption in all testing is that a sampling of a
student's reactions will give a measure of his reactions in a much larger
number of situations. Thus, for example, for the objective, ability to use
the microscope effectively in botany, a number of situations in which the
student was expected to use the microscope were collected; these situations
were presented to the student; and the degree to which he was able to use
the microscope effectively in these test situations was used as an index of
his general ability to use the microscope in botany. To measure attainment
in each of the objectives of the course the collection of an adequate sample
of situations representing each objective was needed.
The sources for these situations depend upon the nature of the objective.
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In the case of one of the objectives proposed for zoology, the ability to draw
inferences from experimental data, the most productive source of situations, was current research in zoOlogy. The results of new experiments
obtained from this source may be presented to students as a test of their
ability to interpret experiments. Since they are new experiments, the student
cannot interpret them from memory using textbook interpretations. The
following are examples of the data from new experiments which were collected to test this objective.
1. Some ants were observed running along a wall. The rates of movement of
49 ants were measured under various conditions. The average speed of travel of
the 49 was found to be:
3.8 cm. per second at 40°C.
2.9 cm. per second at 35°C.
2.0 cm. per second at 26°C.
2. A buzzing fiy struck a spider's web. The spider rushed toward the fiy and
seized it. A vibrating steel tuning fork held against the web was seized in the same
way.

A productive source of situations to test the objective, the ability to propose ways of testing hypotheses, was found in the problems proposed for
investigation by various research workers in the field. Since these problems
have never been investigated, the student cannot depend upon his memory
of the method of attack used by others. Such situations as the following
were collected from this source:
1. How could you discover whether or not the rate of movement of the potato
beetle increases with increase in light intensity?
2. How could you discover whether or not immunity to hoof and mouth
disease is inherited in cattle?

The most productive source of situations for testing the student's ability
to apply principles of botany or of zoology to new situations was a series
of conferences with the instructors, during which the important principles
of the courses were formulated, and concrete illustrations of these principles were selected. The illustrations chosen were those which did not appear in the testbooks or reference books and were not presented in class.
Such situations as the following were obtained to test the student's ability
to apply principles in explaining zoological phenomena:
1. Explain why a fish living in water has a temperature higher than the surrounding water.
2. Explain why meat digests in the stomach of a cat in two or three hours,
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while in the stomach of a frog it takes much longer although the enzymes in the
digestive juices in the two animals are similar.
Before it was possible to test the student's attainment of a given objective, it was necessary to collect many appropriate situations in which the
student would be likely to express the behavior represented by the objective.
The ingenuity of the instructors and of the test technician was required to
find productive sources of tests for each objective.
Presenting the Situations to Students

After selecting the situations, methods of administration were devised by
which it was possible to present these situations to the students and to get
records of their reactions. Accuracy of observation was tested by experiments which were observed by each student, and his observations were
recorded by him on a blank specially prepared for the purpose. A check list
of students' reactions was devised to test skill in the use of the microscope,
and the observer used it to make a record of each student's actions when
using the microscope. Situations which were verbal in character, such as the
memory of important principles, were easily presented to the students in
the form of written examinations.

Evaluating Students' Responses

After a record of the student's behavior had been made, the next prerequisite was to evaluate his reactions in the light of each objective. For illustration, the test of the interpretation of experiments might be described.
In this test the results of experiments were presented to the students, and
they were asked to write down the most reasonable generalization which
could be drawn from each set of data.
After such an examination had been given, the important question at
once arose as to the degree of objectivity in grading the answers. If instructors varied widely in their marking of any particular answer, the scoring of
such an examination would be so subjective that the results would be of
little value. In a previous article the writer has described an experiment in
which the scoring of these answers was tested. It was found that when the
answers were evaluated independently by each instructor the average of the
ratings given any answer by three instructors chosen at random was almost
identical with the average rating given the answer by all the instructors in

SERVICE STUDIES IN HIGHER EDUCATION

13

the Department. In no case did the evaluation of any question by the three
instructors differ more than 3 from the average evaluation of all the instructors.3 Apparently, then, these answers could be marked by three instructors
and would give results which were almost identical with those obtained by
having the members of the entire Department evaluate the student's
responses. This indicates that, although to determine how well a student has
drawn a reasonable inference from specific data is a matter of judgment,
this judgment is not wholly subjective varying widely with individual biases,
but rather it is exact enough to yield a fairly accurate score for each student.
In tests for measuring several of the other forms of achievement many
of the evaluations of the student's behavior were not wholly objective; but
when any significant variation in the evaluation from one instructor to
another was found, it was usually possible to develop a method for jUdging
or scoring reactions which largely eliminated the individual biases in judgment. Several of these procedures have been described in a recent article. 4
Developing More Practicable Tests

Sometimes an examination prepared in this way is difficult to administer
and is expensive in time and in facilities for scoring. In such cases the
development of more practicable methods of measurement becomes a problem of some importance. To illustrate the development of such methods,
in case the original test is more or less impracticable, the test of ability to
draw inferences in zoology might again be used.
The preliminary test of drawing inferences required the typing of the inferences on cards and their evaluation by three instructors. This was an expensive and a time-consuming process so that a more practicable test was
needed. An attempt was made to use a multiple-response form of test since
this could be quickly scored by clerks. The behavior to be measured,
however, was the student's ability to formulate for himself a reasonable inference, so that a test which required him only to select the best inferences
from a given list could not be used unless we could show that this latter type
of test was highly correlated with his ability to formulate his own inferences. After we had found that the students' answers could be scored
with some precision, a test of the type described was constructed containing
so large a sampling of test situations that its reliability was .94. Using this
test we wished to find out whether a simple multiple-response test would
give identical results. The procedure followed was first to give the test requiring students to formulate their own generalizations. These papers were
taken up, and the students were given the same test situations, but, instead
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of being asked to formulate their own generalizations, a series of five possible generalizations followed each test exercise. The student was asked to
check the best generalization of the five. This multiple-response test was
scored, and the results correlated with the results obtained from the original
test giving a coefficient of correlation of only .38. Hence, it was clear that
this multiple-response test could not be used in place of the original test
which required the students to formulate their own generalizations.
A new test was then constructed in which the alternatives used were arranged from those generalizations which have actually been proposed by
students who took the preliminary examination. Each test situation was
followed by five of these students' responses. Each student was asked to
check the generalization which he thought was the best and also the one
which he thought was the poorest of the five. This new test was scored by
giving the student a certain value for each alternative checked as the best
and a value for each alternative checked as the poorest. These values were
obtained by having the alternative generalizations judged by three instructors independently and using the means of their ratings. The student's
response for each item, then, was not counted as either right or wrong, but
his score might be anywhere from the highest to the lowest value. This new
test was administered to a new group at the same time that the original test
requiring the students to propose their own generalizations was given. The
scores on the new test were correlated with the scores on the original test
giving a coefficient of .85. This new test has higher validity than the simple
multiple-response test and is more practicable than the original
examination.
Co-operative Nature of the Project

This brief description of techniques in use in construcing examinations in
botany and zoology suggests clearly the co-operative nature of the enterprise. No test technician alone, unless he is an expert in the field of subjectmatter, can construct an achievement test which is certain to be valid. The
members of the department concerned should formulate the course objectives, define the objectives in terms of student behavior, collect situations
in Which students are to indicate the presence or absence of each objective,
and provide the method of evaluating the students' reactions in the light of
each objective. The test technician sets up the specifications for the course
objectives and for the definition of objectives in terms of students'
behavior. He assists in the collection of test situations, formulates a plan
for presenting the situations to students, sets up specifications for the
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evaluation of student reactions, determines the objectivity of the evaluations, develops a plan for improving objectivity when necessary, determines
the reliability of the test, and improves the reliability when necessary. The
department concerned and the test technician together attempt to develop
more practicable methods of measurements when necessary, while the test
technician determines the validity and reliability of these proposed practicable methods.
Distinctive Features of the Techniques

This brief description should also have revealed certain features in these
techniques of test construction which are different from those usually
followed. The first of these is the analysis of objectives in place of the
analysis of content alone. This reveals a much wider field for objective
testing than is likely to occur to the test constructor who depends upon an
analysis of content. For example, certain test technicians recently have been
publishing articles dealing with such questions as, "Is the true-false test
superior to the multiple-response test?" "Should the true-false test or the
essay-type test be used?" It is obvious that these questions cannot be
answered in general terms. The real question is how to measure particular
objectives, not how to measure student reactions in general. The true-false
test may be a superior method for testing the student's memory of information, yet it might be quite inferior as a means of testing his ability to
organize ideas effectively for presentation.
The second difference between this technique and the usual method is
that the test situations used are not selected from a few general types of tests
now in use, but are obtained directly from the analysis of the course objectives in terms of student behavior. This permits the development of
diagnostic tests measuring each objective separately. It gives a criterion of
validity which is probably more valid and certainly more exact and reliable
than teachers' marks.
Characteristics of the Tests

Finally, this description should make clear the general nature of the examinations used to measure the effectiveness of instruction in botany and
zoology. They provide evaluations of student achievement representing a
variety of objectives, and are not restricted to tests of facts remembered.
All of the tests now in use in these courses can be scored with a high degree

16

THE SERVICE STUDY YEARS: 1929 TO 1938

of objectivity, and none of them have coefficients of reliability less than .94.
The examinations have been refined through continuous trial and revision
so as to give as exact a measure of student progress in learning as possible.
In general, it has been found that such small increases in achievement as
those resulting from only three days of instruction can be measured by these
tests; hence, they can be used to evaluate with some accuracy the results to
improve instruction. This program of examination building and the use of
the tests to judge the effectiveness of instruction has just begun and is projected as a continuous task.

3

CONSTRUCTING ACHIEVEMENT
TESTS

Measuring the Results of College Instruction
It has become almost a tradition to consider as the only necessary equip-

ment for one engaged in educational measurement some ingenuity in
translating subject-matter content into short-answer forms of questions and
familiarity with the statistical methods of computing central tendencies,
percentiles, the standard deviation, and the coefficient of correlation. Probably this conception has developed because of the types of problems which
historically have received the focus of attention in the construction of tests
for elementary and secondary schools.
Three avenues of influence have largely dominated educational measurements. The effectiveness of a comparison of results obtained by using
the same test in several grades, in various schools, and in different cities,
was shown by the spelling investigation of Rice and by the pioneer survey
at Cleveland. The result of this influence has been to emphasize standardization of test items and testing conditions. Since spelling and arithmetic were
the first subjects to be used in such tests, the problem of validity was con17
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cealed by the very nature of the subject-matter. The assumption that a
pupil's ability to spell a given list of words was a valid test of his spelling
ability was accepted without extended consideration of the psychological
nature of the outcomes to be expected, while his response to the request that
he perform indicated arithmetic operations upon a given list of numerical
exercises was thought to be a valid test of his ability in the fundamental
operations of arithmetic. Much study has been given to such problems as
the words to be used in the spelling list and to the numerical exercises to
be included in the arithmetic test, but the types of mental reaction which
should be expected of pupils in a valid test of these subjects has rarely been
considered.
A second major influence in educational measurement has been the
intelIigence-testing movement. Since many persons who had constructed intelIigence tests were asked to build educational tests, and because most of
the other educational testers were profoundly impressed by the inteIIigencetest program, certain techniques used by the intelIigence testers naturally
dominated the procedures in making educational tests. Intelligence tests for
school children were commonly validated by getting a fairly high correlation between the test results and the teachers' judgment of the children's
brightness, or between the test results and their school marks. Surprisingly
enough, educational testers, who are continually criticizing the lack of
validity and reliability of teachers' marks, frequently use these same marks
as the criteria of good tests for measuring the results of instruction. Another
method of intelligence testers has been to validate individual items by their
relationship to the total test score. This has been done by calculating biserial r or by determining the difference between the percentage of correct
responses among the pupils who made high total scores on the test and those
who made low total scores. This method, too, has been taken over by those
making educational tests. Probably because of this influence of the
intelligence-testing movement, when the question of the validity of an
educational measurement has been raised, a fairly high correlation between
the test results and teachers' marks has been accepted as an assurance for
the validity of the test, while a high relation between the response on an individual item and the total test score has been accepted as a guaranty of the
validity of the item. Obviously, however, this procedure cannot guarantee
a total test which is more valid than the teachers' judgments and can only
assure homogeneity of items rather than validity.
The evident lack of objectivity and of reliability in traditional examinations has perhaps been the most potent influence. It was easy to show that
the same examination paper when marked by a large number of teachers
was given a variety of marks, ranging in some cases from 25 to 95. It was
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also simple to collect evidence that the same person when marking a set of
examinations a second time assigned different marks to many of the papers.
The accumulation of such evidence made it clear to those interested in examinations that the mark a student received on a paper was not only a matter of the quality of his answers but it also depended upon the judgment of
the marker, which varied among individuals and varied at different times
with the same individual. This criticism of the subjectivity of traditional examinations caused test-builders to give prime consideration to examinations
that could be scored objectively. They ignored, however, the fact that the
selection of the form of the test and of the test items is a highly subjective
process which greatly influenced the test results.
The other deluge of examination criticism was concerned with the adequacy of the sampling of test questions, often called "reliability." The
typical examination with five, ten, or twenty questions did not give an adequate sample of the student's responses to serve as a basis for a dependable
estimate of his attainments. When the student was given a second set of
questions covering the same material, his mark was often widely at variance
with that obtained from the first examination. Because this fact was brought
home so forcibly, educational testers gave careful study to reliability.
Reliability was measured by the correlation between the two sets of scores
obtained from two similar tests covering the same field. Measured in this
way, reliability was quite distinct from validity.
The accepted techniques used by educational testers have been the
translation of subject-matter into forms of questions which may be scored
objectively, the standardization of the test items in terms of the percentage
of pupils who answer items correctly, the computation of the coefficient of
correlation between the test results and the teachers' marks, the determination of the relation between the response on an individual item and the total
test score, and the computation of the coefficient of correlation between the
results obtained from two similar forms of the test. Obviously, then, in the
past the desirable training for one engaged in constructing educational
measurements was conceived in terms of these techniques.
The extension of the problem of measuring the results of instruction to
the college level is changing the conception of the type of training appropriate for educational testers. An analysis of the mental processes
characteristic of a given subject assumes an importance heretofore
unrecognized. Many college instructors are suspicious of the so-called "objective examinations," and not without reason. Not only are many objective
tests quite different from the examinations to which they are accustomed,
but it is also difficult for them to determine whether the tests provide a
measure of the objectives of the subject they are teaching. It is, therefore,
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natural that they should be cautious in relying upon such examinations.
Hence, a fundamental task in constructing achievement tests which will be
used by college instructors is to make certain that the important objectives
of the subject and course are adequately measured.
A Generalized Technique for Constructing Achievement Tests

... This is so obvious a requirement for a valid examination that there is
nothing new in the suggestion that it is the essential criterion for validity.
However, techniques of test construction in which test items are consciously
derived from the specific objectives of the course are much more rare. Thus,
Ruch in his recent text on building objective examinations covers the derivation of the test items in two steps, drawing up a table of specifications, and
drafting the items in preliminary form.5 The first step covers the relation of
test items to objectives, but the assumption commonly made by the reader
is that the table of specifications is merely a topical outline and not an
outline of objectives. That there are other objectives to be measured besides
information is not adequately emphasized.
Similarly, in an earlier book, Wood, describing the achievement tests used in Columbia College, recognized that the test items were derived directly
from an analysis of the informational content of the course only. However,
he stated that every experimental study thus far made and reported has
shown a very high relationship between measurements of information in a
field and intelligence or ability to think in the material of that field. 6 This
has not been found true in the elementary biology courses at The Ohio State
University. We found the correlation with the scores on information tests
of tests of application of principles to be only .40; of tests of interpretation
of experiments to be only .41; and of tests of the formulation of experiments to test hypotheses to be only .46.
In defense of Mr. Wood's position, it may be pointed out that these correlations are higher in advanced courses. Nevertheless, in elementary
courses, the correlations are all too low for one to obtain valid
measurements in these classes by use of an information test only. Tests need
to be constructed for each of the important objectives in a course.
Peters in analyzing the methods employed in validating standard tests
showed that few tests were validated against educational objectives, and
suggested that tests should be derived on this basis.7 Unfortunately, he does
not describe a technique which could be generally followed in deriving test
items from objectives. It, therefore, seems apparent that although some college instructors are properly demanding tests which measure the attainment
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of each of the objectives of their courses, the usual method of test construction based upon an analysis of informational content alone will not meet
this demand. Accordingly, we have been using a general technique for
achievement-test construction which involves these steps:
1. Formulation of course objectives
2. Definition of each objective in terms of student behavior
3. Collection of situations in which students will reveal presence or
absence of each objective
4. Presentation of situations to students
5. Evaluation of student reactions in light of each objective
6. Determination of objectivity of evaluation
7. Improvement of objectivity, when necessary
8. Determination of reliability
9. Improvement of reliability, when necessary
to. Development of more practicable methods of measurement, when
necessary
The task of formulating objectives is a necessary first step in any case
where no curricular study has previously been made. Obviously, the step
can be omitted when objectives have previously been formulated. The
character of these objectives is illustrated by those formulated by the
Department of Zoology for the elementary courses. These were presented
recently.8
The nature of these objectives determines the variety of the achievement
tests to be constructed. It is obvious that the measurements of the information which a student possesses may be done with a paper-and-pencil examination, while a test of skill in use of the microscope would require a
different set-up. The variety of examinations required in college achievement tests is indicated by our work with several departments of the University. Thus far we have found at least eight major types of objectives. These
are:
Type A, Information, which includes terminology, specific facts, and general
principles
Type B, Reasoning, or scientific method, which includes induction, testing
hypotheses, and deduction
Type C, Location of Relevant Data, which involves a knowledge of sources of
usable data and skill in getting information from appropriate sources
Type D, Skills Characteristic of Particular Subjects, which includes laboratory
skills in the sciences, language skills, and the like
Type E, Standards of Technical Performance, which includes the knowledge of
appropriate standards, ability to evaluate the relative importance of several standards which apply, and skill or habits in applying these standards
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Type F, Reports, which include the necessary skill in reporting projects in
engineering or reporting experiments in science and the like
Type G, Consistency in Application of Point of View, which is most apparent
in courses in philosophy
Type X, Character, which is perhaps the most inclusive, involving many specific
factors

This first step, formulating course objectives, is necessary in order to
indicate what the tests are to measure and thus to define the variety of tests
essential for an inclusive measurement of student achievement. When present standard tests are compared with this list of types of objectives large
areas are found which are as yet untouched.
The second step is to define each objective in terms of student behavior.
This is most useful because it suggests the set-ups required for the
preliminary test. How this differs from the analysis-of-content method
usually used in test construction may easily be shown by illustration. Textbooks in zoology describe certain experiments that have been performed
which show that a frog responds to light stimuli in his feeding reactions. A
textbook analysis would include the description of these experiments, but
on the usual basis of test construction it would be assumed that the student
is expected to remember these descriptions. A test would then be constructed which would disclose whether or not the student remembers the
details of these experiments. In contrast, a definition of objectives in terms
of student behavior does more than indicate the content to be covered. It
defines the reactions which a student is expected to make of this content.
Thus the Department of Zoology defined their third objective, the ability
to draw inferences from facts, by stating that students should be able to
observe such experiments as those dealing with the feeding reactions of
frogs, or to read the results of experiments and from the facts thus obtained
propose hypotheses which would constitute reasonable inferences from
these experiments. It is not expected that a student will remember the details
of an experiment, but upon being given the details will be able to interpret
the experiment for himself. Obviously, with the same content it makes a
great deal of difference whether the test is to measure the student's memory
of the facts or to be able to interpret them when they have been presented
to him.
Each of the eight objectives set up for elementary courses in zoology was
defined in terms of the behavior expected of students. In defining the first
objective, a fund of information about animal activities and structures, the
specific facts and general principles which the students should be able to
recall without reference to textbooks, or other sources of information, were
indicated. The second objective, an understanding of technical ter-
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minology, was defined by listing the terms which the student himself should
be able to use in his own reports, and another list of terms which he would
not be expected to use, but should be able to understand when he finds them
in zoological publications. The third objective, an ability to draw inferences
from facts, that is, to propose hypotheses, was defined by describing the
types of experiments which an elementary student should be able to interpret. The fourth objective, ability to propose ways of testing hypotheses,
was defined by listing the types of hypotheses which an elementary student
should be able to validate by experiment, or to propose ways of validation.
The fifth objective, an ability to apply principles to concrete situations, was
defined by listing the principles which elementary students should be able
to apply, and types of concrete situations in which the student might apply
these principles. The sixth objective, accuracy of observation, was defined
by listing the types of experiments in which elementary students should be
able to make accurate observations. The seventh objective, skill in use of
the microscope and other essential tools, was defined by describing the types
of microscopic mounts and types of dissections which elementary students
should learn to make. The eighth objective, an ability to express effectively
ideas relating to zoology, was defined by indicating the nature of the
reports, both written and oral, which zoology students are expected to make
and the qualities demanded for these reports to be effective.
The mere enumeration in this way of data obtained by this second step
suggests the large amount of raw material thus made available which will
form a direct basis for test construction. It is, of course, true that these first
two steps are largely curricular problems and must be a function of the
department concerned. Neither of the steps could be done by the technician
in test construction. He can only outline the specifications demanded, while
the formulation of objectives and their definition in terms of student
behavior must be done by the department concerned.
The second step has served to define the types of situations in which
students will reveal the presence or absence of each of the objectives of the
course. The third step is undertaken to collect samples of specific situations
which belong to each of the types. A fundamental assumption in all testing
is that a sampling of student reactions will give a measure of his reactions
in a much larger number of situations. So it is necessary to collect a sampling of situations which might be used to test each of the objecitvies formulated for the course. The sources for these situations depend upon the
nature of the objective. In the case of the third objective proposed for
zoology, the ability to draw inferences from facts, the most productive
source of situations was the current research in the field of zoology. From
this source the results of new experiments can be obtained which can be
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presented to students to test their ability to interpret these experiments.
Since they are new experiments the students cannot interpret them from
memory of textbook interpretations. Similarly, productive sources for the
fourth objective, the ability to propose ways of testing hypotheses, was
found in the problems proposed for investigation by various research
workers in the field. Since these problems have never been investigated the
student cannot depend upon his memory of the method of attack used by
others. For each objective the ingenuity of the test maker and of instructors
in the department concerned is required in order to find productive sources
of test situations which are available.
The fourth step, presenting the situation to the students, is primarily the
function of the test constructor. He must develop a method of administration which makes it possible to present these situations to the students and
to get a record of their reactions. In the case of accuracy of observation it
was necessary for us to have experiments performed which could be observed by every student in the group and then to develop a record blank upon
which the student could record his observations. In testing skill in use of
the microscope it was necessary to develop a check list of student reactions
so that an observer could make a record of the actions of each student
in his attempt to use the microscope. Those situations which are verbal in
character, such as the memory of important principles, are easily presented
to students in written examinations.
The fifth step, evaluating the student reactions in the light of each objective, is essentially a co-operative one in which the department has certain
functions and the test technician certain other functions. The technician sets
up specifications for the standards to be used in evaluating students' reactions and specifications relative to the objectivity required. The instructors
in the department concerned formulate the standards to be used in
evaluating reactions and they make those evaluations which are not wholly
objective in character. In the case of tests of information, the department
can prepare a key which is wholly or almost wholly objective and clerks can
score the students' reactions. In the case of tests of ability to draw inferences
from facts it was necessary for the department to set up standards to be used
in evaluating students' inferences and for the instructors to evaluate the
responses since these standards were not wholly objective.
After the preliminary evaluation of students' reactions it is necessary to
take the sixth step for those evaluations which are not wholly objective. The
method followed in determining the objectivity of the evaluations of
students' inferences was to have these inferences judged by several instructors in the department independently, and then to determine the variations
in the evaluations of each paper. When there is found to be any significant
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variation in the evaluation from one instructor to another the seventh step
improving objectivity, is necessary ....
After a satisfactory degree of objectivity has been obtained the next step
is to determine the reliability; that is, the adequacy of the sample of test
situations used to measure that particular objective. This can be done by the
usual method of submitting a second random sample of test situations to
the same students and correlating the scores from the two samples. When
the correlation coefficient has been calculated, it is possible to determine the
number of test situations required to obtain any satisfactory degree of
reliability. In case the reliability of the preliminary test is too low the ninth
step is necessary. To improve the reliability of the preliminary examination
the provision of a larger sampling of test situations is usually sufficient since
the final test will often be quite different.
If the first nine steps have been carried through to completion an objective, reliable, preliminary test for each of the course objectives has been obtained. Very often this preliminary test may be difficult to administer and
expensive of time and facilities in scoring. Hence the development of more
practicable methods of measurement becomes a problem of some importance. The preliminary test now serves as a criterion against which the proposed practicable form of test may be checked. It seems to me that this
preliminary test is a much more adequate criterion of validity than the usual
set of teachers' marks. Not only are teachers' marks somewhat unreliable
but they are often not diagnostic; that is, they do not distinguish between
the student's attainment of different objectives separately. Our work to date
has shown quite clearly that the correlation between the student's attainment of one objective and his attainment of another may be quite low. Thus
we found a correlation between skill use of the microscope and memory of
information to be only .02, between an understanding of technical terms
and ability to draw inferences from facts only .35, between information and
ability to apply principles to concrete situations only .40. These correlations
are so low that we are justified in preparing separate tests for each of the
objectives so that the instructor may diagnose the difficulties of students in
achievement with reference to each objective separately. These preliminary
tests give criteria for validating diagnostic tests ....
Formulating Objectives for Tests

The current literature on constructing examinations deals almost wholly
with questions concerning the form of the examination. This is an unfortunate emphasis, for the problem of first concern to teachers is to obtain
tests which really show how well the students are progressing in their school
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work. Hence, a satisfactory test or examination must first be one which
actually gives us evidence of the amount of progress which students are
making.
What constitutes progress in school work? It is certainly true that every
change which takes place in a student during the time he is in school cannot
be considered progress. During that time he may grow taller, he may get
fatter, he may acquire a new slang vocabulary, his voice may change, but
we do not consider these as evidences of progress in his school work. Each
subject which is taught is offered with the expectation that each student
who takes it will undergo certain desired changes as the result of the course.
In algebra, for example, it is expected that students will acquire a certain
understanding of the meaning of abstract numbers, and that they will
become somewhat skillful in solving numerical problems. These changes
which we expect to take place in the student are the objectives of the subject. It is apparent that a satisfactory test in algebra is one which shows us
the degree to which students are reaching these objectives; that is, the degree
to which they have acquired an understanding of the meaning of abstract
number, and the degree to which they have become skillful in solving
numerical problems.
In similar fashion every subject offered involves certain objectives which
we hope students will reach as the result of instruction in this subject. A
satisfactory test or examination in any subject is an instrument which gives
us evidence of the degree to which students are reaching the objectives of
the subject. One major defect of typical examinations has been the fact that
these examinations have given evidence with reference to only a limited
number of objectives and have not been adequately indicating the degree to
which students are attaining all of the important goals which instructors are
trying to reach in a given subject.
The importance of covering all of the significant objectives in a total
examination program can best be shown by illustration. In chemistry the
objectives which instructors are commonly trying to reach include teaching
students: to acquire a fund of important facts and principles, to understand
the technical terms commonly appearing in chemical publications, to be
able to apply important chemical principles to appropriate situations, to
express chemical reactions by means of equations involving chemical symbols and formulas, and to be skillful in certain laboratory techniques. Any
adequate examination program for chemistry will provide means for discovering how far each of these objectives are being attained. Tests need to
be included which will indicate how well students are acquiring these important facts and principles, how well they understand the technical terms
commonly appearing in chemical publications, how able they are to apply
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important chemical principles to appropriate situations, how satisfactorily
they can express chemical reactions by the use of equations, and how
skillful they are in the essential laboratory techniques. Obviously, evidence
of all of these attainments cannot be had from a single examination, but
an inclusive examination program should cover all of the important objectives. Some of these attainments can be determined by means of paper-andpencil tests with which everyone is more or less familiar. Others would need
to be tested by different devices. To discover how skillful the students have
become in the essential laboratory techniques it is probably necessary to set
the students at work on certain laboratory problems and to evaluate their
skill by means of observation and by checking the outcome of the
laboratory exercises.
The variety of examinations necessitated by a variety of objectives may
also be illustrated in the subject of English. Without attempting to list all
of the objectives which English teachers consider important it is probable
that among these would be included teaching students: to use correct
English, to write effectively, to be familiar with significant literature, to be
able to evaluate various types of literary productions, and to appreciate
good literature. A satisfactory program of examinations in English will
therefore include tests which reveal the student's ability to use correct
English, his ability to write effectively, his familiarity with significant
literature, his skill in evaluating literary productions, and how well he has
learned to appreciate good literature. This means again that the examination program involves a variety of testing techniques. Skill in written
composition can be judged by the use of paper-and-pencil tests; the use of
correct oral English may need to be evaluated by a different device. To
discover how well they have learned to appreciate good literature would
probably require still other devices, as, for example, one which would indicate the literary preferences of students.
These subjects are but illustrations of the situation prevailing in every
field. Because of the importance of having an examination program which
gives evidence of the degree to which students are reaching each of the
significant objectives of the subject an essential step in planning an examination program is to formulate in a clear and understandable fashion
the important objectives which the instructor is trying to reach. This formulation then becomes the comprehensive plan against which the various
tests are checked to be sure that the total examination program includes
devices for determining the degree to which students are attaining each of
these objectives.
Two problems are usually involved in formulating the objectives of a
particular course. One is to get a list of objectives which is reasonably com-
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plete; that is, which includes all of the important objectives to be reached.
The other is to state the objectives in such clear and definite terms that they
can serve as guides in the making of the examination questions. Many
statements of objectives are so vague and nebulous that, although they may
sound well, they prove to be glittering generalities which are of little value
as guides in teaching and useless in making examinations.
In making a list of objectives for a course, one procedure commonly
followed is to begin with the general function or purpose of the subject and
to analyze this into its several aspects or subfunctions. Another method is
to begin with the content of the course and with reference to each topic ask
the questions: What is the purpose of this topic? What do I expect students
to get from this topic? In most cases it is necessary to use a combination
of both procedures in order to get a relatively complete list of important
objectives and in order to clarify the meaning of each objective. The validation of these functions and of the course content is an important step in
curriculum construction but is not treated here since it is assumed that
this curriculum problem has been attacked before beginning to build
examinations.
This combination of methods can be illustrated by the procedures
followed by the Department of Zoology in The Ohio State University in formulating the objectives for the elementary course. This Department
recognized two major functions or purposes of the elementary course. One
of these was to teach the student a fund of important zoological information; the other was to teach the student to use scientific method in zoology.
Beginning with these accepted major functions the instructors in the
Department first analyzed these into several subfunctions; that is, they
broke up the general objectives into the several more definite objectives
which these general objectives included. Upon analysis the fund of important zoological information was subdivided into recalling important specific
facts, remembering general zoological principles, and recognizing the meaning of common technical terms found in zoological publications. The use
of scientific method, the instructors decided, meant the ability to formulate
reasonable generalizations from experimental data, the ability to plan
satisfactory experiments to test promising hypotheses in zoology, and the
ability to apply significant zoological principles to situations new to the
students. By means of an analysis of the two general objectives the department was thus able to formulate these six more definite objectives.
To check the completeness of these six objectives the instructors then
took up, topic by topic, the content of the elementary course, asking
themselves in connection with each topic what they expected students to get
from the topic. In most cases the answers to these questions represented ob-
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jectives already obtained by the method of analysis; however, in examining
the topics dealing with the structures of a frog which were studied by means
of dissection, the instructors decided that one of the purposes of this
laboratory work was to teach the students to make certain typical dissections. In examining the laboratory units involving microscopic work they
decided that one of the things which the student should get from these units
was skill in the use of the microscope. Hence, they added another major objective to the list, namely, skill in the laboratory techniques of dissection
and use of the microscope. In going over these laboratory units another purpose which appeared to be significant was to teach students to report the
results of their experiments in effective English. In examining topics in the
course involving library reading another purpose was to teach students to
be familiar with sources of information on zoological problems. The final
list of important objectives accepted by the Department of Zoology for its
elementary course included the six in the original list and the three additions
obtained by checking the content of the course. Thus, by a combination of
procedures, going both from the major functions by means of analysis to
the more definite objectives involved, and going from the specific content
of the course back to the purposes for which this content was used, a list
of objectives was obtained which serves to guide the Department in formulating its program of examinations. By various means throughout the
course an effort is made to get evidence of the degree to which the students
are reaching each of these nine major objectives.
In order to make a list of major objectives usable in building examinations further analysis is also necessary. Each objective must be defined in
terms which clarify the kind of behaviour which the course should help to
develop among the students; that is to say, a statement is needed which explains the meaning of the objective by describing the reactions we can expect of persons who have reached the objective. This helps to make clear
how one can tell when the objective is being attained since those who are
reaching the objective will be characterized by the behaviour specified in this
analysis. Behaviour is here used in the broad sense to mean any sort of appropriate reactions of students, mental, physical, emotional, and the like.
For example, in the case of the objectives for the zoology course, the first
one was to teach students to recall important specific facts. This objective
was analyzed by defining the behaviour expected of students who are
reaching the objective in the following terms: To remember and state these
facts without having to look them up at the time, and to recognize
misconceptions which are commonly mistaken for zoological facts. The
analysis of this objective also required a definite statement of what the important zoological facts are which students are expected to remember and
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what are the misconceptions which are often mistaken for zoological facts.
Similarly, in analyzing the second objective, remembering general
zoOlogical principles, the behaviour expected was defined as the ability to
remember and state these principles without having to look them up at the
time, and to recognize misconceptions which are commonly mistaken for
zoological principles. The analysis of this objective also required a formulation of the list of general zoological principles which students are expected
to remember. The third objective was defined as the ability to formulate an
appropriate definition or description of the common technical terms in
zoology. A collection was then made of the common technical terms which
students should be able to understand. For each term, a statement was made
of the sort of definition or description which would be expected from
elementary students. This was necessary since some terms were so complex
that only certain ideas about them would be understood by elementary
students, while for other terms a very exact definition would be expected.
The fourth objective was defined as the ability to formulate in his own
words as complete a generalization as is justified by the data presented,
when the student is given the results of a zoological experiment. As a further
step in the analysis it was necessary to collect typical experiments which
were new to the students yet which they should be able to interpret in this
way. The experiments should be new to the students so that they cannot depend upon their memory of the interpretations which have been made by
others.
In analyzing the fifth objective it was defined as the ability to determine
what facts would need to be established in order to substantiate a given
hypothesis and the ability to plan an experiment to establish or disprove
these facts. A list was then made of hypotheses new to the student and yet
for which they should be able to plan satisfactory experiments. It was
necessary to have hypotheses which were new to the students so that they
could not depend upon their memory of the experiments proposed by others
to test these hypotheses.
The sixth objective was defined as the ability to predict the outcome of
a situation involving one or more of the zoOlogical principles included in
the course and the ability to use these principles in explaining why this
outcome could be expected. The analysis also required the collection of
situations new to the students which would give them a chance to apply the
important zoological principles taught in the course and previously formulated in connection with the second objective. The situations should be
new to the students so that they cannot depend upon their memory of the
explanations made by others.
For the seventh objective, skill in certain significant laboratory techni-
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ques, it was necessary to list the types of dissections which students should
be able to make, the kinds of microscopic mounts which they should be able
to prepare, and typical objects which they should be able to find under a
microscope. For the eighth objective, the ability to report the results of experiments in effective English, specifications were drawn up to guide the instructors in their evaluation of the English used by the students in writing
up their experiments. The ninth objective was defined as the ability to state
the sources which were most likely to give dependable information on
specific kinds of zoological problems. A list was made of the sources of information with which elementary students should be familiar and the types
of zoological problems in connection with which they would be expected to
consult the sources of information.
When these definitions of objectives in terms of behaviour have been formulated, and the necessary lists of facts, principles, terms, experiments, and
the like have been made, the instructors have all of the basic material which
they need in constructing examinations to cover the major objectives of the
zoology course. Some time is required to collect these basic materials, but
when they have been assembled they serve as a reservoir for making new
examinations and ultimately save a great deal of time. Furthermore, many
of these lists are helpful means of checking the content of the course and
are useful as guides in preparing lectures, planning laboratory work, and in
outlining other class assignments.
Many subjects, especially the sciences, are constantly changing with the
discovery of new facts and principles. Hence, it is necessary to prevent the
reservoir of basic materials from becoming static, thus crystallizing what
ought to be a developing course. It is, therefore, desirable to provide for
an annual review of each of the basic lists by instructors in the department.
As each list is examined, items are deleted which have been rendered obsolete by the new developments in the field, and other items are added to
cover these new developments. The revision requires relatively little time
and helps to insure a continuously appropriate set of materials from which
examinations may be quickly made.
This illustration taken from the work in zoology is suggestive of the value
of formulating and analyzing the objectives of a course in order to make
examinations which are satisfactory and relatively complete. Similar procedures can be appropriately used in other fields of subject-matter. In a
foreign-language course, for example, the objectives might include the ability to comprehend the meaning of selections written in the foreign language;
the ability to understand oral expression in the foreign language; the ability
to pronounce orally words, sentences, and paragraphs in the foreign
language; the ability to compose effective oral expression in the foreign
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language; knowledge of the grammar of the foreign language; an
understanding of the important vocabulary in the foreign language; and a
knowledge of the art, literature, and customs of the people whose language
is being studied.
In analyzing the first objective, the nature of the reading ability could be
defined, and a collection could be made of selections written in the foreign
language which are new to the students and which they should be able to
comprehend. This collection would serve to define the kinds of reading
material to be covered in the examinations in terms of narratives, expositions, descriptions, and the like. In making the collection, care should be
exercised to have appropriate vocabulary included and to obtain selections
involving ideas of the appropriate difficulty for the class. To analyze the
ability to understand oral expression the objective could be defined in terms
of the behaviour which characterizes understanding of oral expression, a
statement of the kinds of oral expression which students are expected to
understand could be formulated, and a collection made of examples which
are of the appropriate difficulty. In analyzing the ability to pronounce orally
a statement could be made of the kinds of material which the students
should be able to pronounce fluently, and a collection made of typical
words, sentences, and paragraphs which involve the variety of pronunciation skills which the students are expected to acquire.
The analysis of the ability to compose effective written expression in the
foreign language could include a statement of the kinds of expression which
the students are expected to compose, a collection of typical examination
projects which would require these kinds of written compositions, and a
statement of the specifications to be used in evaluating these compositions.
The complete list of projects should include all of the various kinds of compositions which the students are expected to make. Each examination project should make clear the nature of the compositions to be written by
stating the purpose which the writer needs to keep in mind and the type of
readers for whom the composition is to be written. For example, one such
project might be to compose a description of an American high school to
be prepared for French students who have no acquaintance with any
American schools. Correspondingly, the analysis of the ability to compose
effective oral expression could include a statement of the kinds of oral expression which the students are expected to use and a collection of examination projects which would require the students to make these oral compositions. In analyzing the grammar objective, the kinds of behaviour which
represent an understanding of grammar could be defined, a statement could
be made of the grammatical principles which the students are expected to
understand, and a collection could be made of typical situations in which
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these grammatical principles are involved. The analysis of the objective concerned with an understanding of the important vocabulary could include a
statement of the behaviour which characterizes understanding of
vocabulary, and a list could be made of the important words, terms, and
idiomatic expressions which the students are expected to understand. In
analyzing the objective of knowledge of the art, literature, and customs of
the people, the sort of behaviour which shows whether or not the student
has this knowledge could be defined, and a list could be made of the kinds
of art, the characteristics of the literature, and the particular customs which
the students are expected to know. By carrying through these analyses of
the objectives of the foreign-language course, these basic materials are obtained from which examinations can easily be made. It is readily apparent
that the procedures of formulating and analyzing the major objectives are
desirable for any course and are invaluable when making a comprehensive
program of examinations.
These illustrations demonstrate the fact that the first steps in examination
building are those involved in determining objectives. It is usually necessary
to consider first the major functions or purposes of the course, breaking
those up into several more definite major objectives. To make this list of
major objectives more nearly complete, the content of the course is then examined, topic by topic, to discover why the topic has been included in the
course; that is, or state the things which students are expected to gain from
studying the topic. This examination of individual topics usually suggests
additions to the list of major objectives. The purpose of these steps is to obtain a relatively complete list of the most important objectives. After the list
has been formulated, an analysis is then made of each objective to give it
definite meaning by defining it in terms of the behaviour expected of
students, and to obtain a comprehensive statement of the specific elements
involved in the objective. This analysis provides the basic material from
which a'complete program of examinations may be constructed. Finally, a
plan of periodic review and revision of these basic materials prevents
crystallization of the course and of the examinations.
Ability To Use Scientific Method

One of the most difficult problems in the construction of achievement tests
is the development of objective examinations which will measure the student's progress toward the wide range of important educational objectives.
A rather high degree of skill in testing the amount of information which a
student prossesses has already been attained. Methods have been developed
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by which these tests of information may be made objective and highly
reliable. Unfortunately, the same degree of development has not taken
place in the measurement of other objectives. To develop examinations
which might be used in determining the progress of students toward a variety of educational objectives is the purpose of the work being carried on with
a number of subject-matter departments of The Ohio State University. The
general procedure followed in constructing these examinations has been
described previously. 9 Certain of the new examinations will be described in
more detail in this paper.
One of the objectives considered important by every science department
in the University is "to teach students to use scientific method." The instructors in these departments believe that their courses should train
students who are able to go beyond the information and opinions of the day
and, by applying scientific method to new problems, to gain new
knowledge. Because this is considered such an important objective it is exceedingly necessary that examinations be used which will indicate whether
or not the students are actually attaining this goal. Such examinations to be
good tests should be as valid, as objective, and as reliable as possible.
The first step we have used in constructing an examination for a given
course has been to define each objective of the course rather specifically in
terms of student behavior. The next step is to collect situations in which the
students will have an opportunity to express this behavior. These situations
can then be used as the preliminary test situations. The assumption involved
in this method is that the student's behavior in a sampling of these situations is an index of the degree to which he has attained the desired objective.
Thus, for example, if the objective is "ability to use the microscope effectively in botany," we would collect a number of situations in which the
student would be expected to use the microscope, we could present these
situations to the student, and the degree to which he was able to use the
microscope effectively in these test situations would be an index of his
general ability to use the microscope in botany.
When this method is applied to the objective "ability to apply scientific
method" it is first necessary to analyze this objective in terms of the student
behavior desired. When this has been done by the instructors in the departments concerned, we find at least three types of student behavior involved
in scientific method. The first of these is the ability to formulate a
reasonable generalization from specific experimental data. The second type
of behavior is to plan an experiment which could be used to determine
whether or not a proposed hypothesis is true, and a third type of behavior
is to apply general principles to concrete situations. A valid test of the student's ability to use scientific method must then consist of situations which
require the student to do these three sorts of things.
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After the objective has been defined in terms of specific student behavior,
we must collect samples of situations which could be used for the examinations. This means for the first type, a collection of situations which requires
a student to draw reasonable generalizations from specific experimental
data. In botany, for instance, such exercises as follow are examples.
A number of barley plants were grown in soil low in nitrates. It was found
that the tops weighed five times as much as the roots. At the same time similar
barley plants were grown in a soil containing an abundance of nitrates. In this
case the tops weighed nine times as much as the roots.
A coleus plant exposed to full sunlight became green. A similar coleus plant
exposed to only red rays of light became green. A similar coleus plant exposed
to only orange and yellow rays of light became green. A similar coleus plant exposed to only green rays of light became green. A similar coleus plant exposed
to only blue-violet rays of light became green.
When a number of tobacco plants were grown in the sun, it was found that
th~ average dry weight of each plant was 31.4 grams, the average amount of
water absorbed from the soil by each plant was 7.7 liters, and the average amount
of salts absorbed from the soil by each plant was 3.04 grams. When similar
tobacco plants were grown in the shade, it was found that the average amount
of water absorbed in the soil by each plant was 6.0 liters, and the average amount
of salts absorbed from the soil by each plant was 3.51 grams.

These are samples of test situations collected by Professor Sampson, of
the Department of Botany. The students were asked to read each exercise
and then to write beneath it the generalization which they thought could
most reasonably be made from the data given. Similar exercises were
developed by other science departments. It is obvious that these are quite
different from the usual information type of examination questions. The
essential facts are given to the student; the test determines whether he is able
to relate these facts and to draw a reasonable generalization from them ....
Up to this point I have been describing the development of an objective
method of testing the ability of the student to draw generalizations from
specific data. The second type of behavior involved in scientific method is
to plan experiments to determine the truth or falsity of certain hypotheses.
A student who has been trained in botany, for example, when asked
whether ultra-violet rays stimulate the growth of vegetative organs of the
plant should be able to say how the answer to this question might be found
out; that is, he should be able to plan experiments which would determine
whether or not ultra-violet rays do stimulate the development of vegetative
organs in a given plant. The proper test situations for this type of behavior
are hypotheses which have not been tested or which elementary students
would not know about before. In connection with each such hypothesis, the
student would be asked to describe an experiment which could be used to
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determine whether or not this hypothesis were true. As examples of
hypotheses, these have been used by the Department of Zoology.
1. The hibernation response of the frog is the result of low temperature and not
the particular season of the year.
2. Temperature of the external atmosphere affects the rate of heartbeat in the
frog.
3. Lizards breathe through their skins as well as through their lungs.
4. The action of ptyalin in changing starch to sugar is most rapid at 80 degrees F.

Similar tests situations were developed in other science subjects. It was
found that reports of recent research studies which indicated the problems
yet unsolved constituted an excellent source for hypotheses which have not
already been tested and which would require the students to use their own
originality in planning appropriate experiments.
These tests were administered by presenting the hypotheses to the
students and asking them to describe an experiment which could be used in
testing these hypotheses. As in the case of the generalization, the student's
answers were typed upon cards and evaluated by each instructor independently. In this case, too, it was found that the evaluations were so
much alike that the mean ratings of any three instructors chosen at random
could be used to represent the ratings of the entire group of instructors.
After developing this rather exact method of grading the answers,
enough exercises were chosen to make an examination which had a reliability coefficient above .90. We then attempted to construct an examination
which would give results similar to those obtained when the students were
asked to plan original experiments yet which might be scored easily and
administered quickly. Following the suggestion of the generalization tests,
a number of the experiments proposed as answers by students who took the
original examination were selected as alternatives for a multiple-response
test, consisting of a series of hypotheses each of which was followed by a
description of five possible experiments. The student was asked to check the
experiment he thought the best to find out whether the hypothesis was true
and the one which he thought the poorest. This test was administered to a
new group at the same time as the one in which the student was asked to
formulate his own experiment. The correlation between the two tests was
.63. This means that the multiple-response test gives somewhat similar
results to those obtained by the original test but hardly close enough so that
one could be used entirely in place of another.
Next, we experimented with a multiple-response test constructed in the
same way that one mentioned in the preceding paragraph was built; that is,
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a number of experiments which had been proposed as answers by a group
of students were selected as alternatives for the test which consisted of a
series of proposed hypotheses each of which was followed by a description
of five possible experiments. In this case, however, the student was asked
to mark with the figure 1, the experiment which he thought the best way of
verifying the hypothesis, with the figure 2 the second best, with a 3 the third
best, with a 4 the fourth best, and with a 5 the poorest. This test was administered to an entirely new group at the same period but immediately
after the students had been given the test in which they were asked to formulate their own experiments. The correlation between these two tests was
.79. This means that this new test gives results still closer to those obtained
by the original test. We are still experimenting upon other methods of examination with the hope of finding a simple and easily administered method
of measurement which will give even more valid evidence of the ability of
the student to plan an experiment to evaluate an hypotheses. Until such a
device is developed, we shall continue to use for a portion of our
measurements the original method of having the student propose his own
experiment and to evaluate the answers by three or more instructors
independently.
A third aspect of scientific method is the ability of the student to apply
principles to new situations. To develop such a test requires the formulation
of a set of important principles taught in the given science subject. After
this has been done we are ready to collect situations which require the student to apply one or more of these principles. In the case of principles which
involve definite mathematical relationships, the application of the principle
requires the solution of a mathematical problem as in the case of applying
Boyle's Law in physics or chemistry. There is nothing new in testing
mathematical principles in this fashion except that we can separate the
measurement of the student's memory of the principles from his ability to
apply them by providing for the memory questions in the first part of the
test, then taking up these papers and giving the student a list of the important principles, together with a series of situations requiring the student to
apply the principles. The student shows his ability to apply mathematical
principles by solving the mathematical problems. For principles that are not
mathematical in character, the student shows his ability to apply them by
formulating an explanation of the specific situations given in terms of the
general principles which have also been given him. These explanations can
then be evaluated by several instructors independently as was done with the
other exercises.
This test may be set up in much more objective form by asking the student to write below the situation the numbers of the principles given in the
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accompanying list which explain the situation described. An example of this
sort of test is the following prepared by D. F. Miller, of the Department of
Zoology.
EXPLANA nON TEST
Directions. - Each of the following exercises consists of a statement of an
observed fact. You have been given a list of important zoOlogical principles
which have been treated in the course. You are asked to read the observed fact,
and then explain it by selecting the principles from the list which help to explain
the fact. List the numbers of the principles in logical order below the fact as in
the sample.
SAMPLE
Statement. - A person in an anaemic condition, that is, with a deficiency of
red corpuscles in the blood, is not usually physiologically active.
3, 12.
Principles. - Note that if principles 3 and 12 are read in order, one gets a
logical explanation for the inactivity of the anaemic person. Remember to select
the principles which help to explain the statement. Then write the numbers of
these principles in logical order so that reading the principles in the order you
have listed them will give a logical explanation.
EXERCISES
a. Salivary digestion is not as effective in an acid mouth as in one which is
alkaline.
b. Two animals of the same size and kind are fed upon the same quantity of
food although the food is different. One animal excretes 2 grams of urea
per day, while the other excretes 40 grams.

Along with these exercises the student is given a leaflet in which the important principles of the course are stated and numbered to facilitate
reference. The results of this latter test were correlated with those in which
the student formulates his own explanation from the principles given. The
coefficient of correlation of .87 thus obtained indicates that the second type
of test gives almost identical results with those obtained by the first type.
Since this second test can be easily administered and is objectively scored
it is feasible to use it as a fairly valid measure of the student's ability to apply principles.
In summarizing, may I say that the results thus far obtained justify the
belief that scientific method may be measured directly with some degree of
precision even though the task of scoring the answers is time-consuming and
a bit tedious. In cases where it is desirable to use easier and more practicable
methods of testing, types of tests have been developed which give results
corresponding quite closely to those obtained from direct measurement as
a means of determining the student's ability to formulate generalizations
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from specific data and his ability to apply general principles to concrete
situations. We have not yet developed a wholly satisfactory simple device
for testing the student's ability to plan experiments for testing hypotheses
which correspond closely with the direct method. This is a problem upon
which we are still working.

Measuring the Ability To Infer

The necessity of having objective evidence as to the degree to which students
are attaining each of the important objectives of education is stressed in an
editorial in this issue of the Bulletin. This need has been recognized in
several departments of The Ohio State University. The work in the Department of Zoology may serve to illustrate the general program now under way
in several other departments.
As a result of considerable deliberation, the instructors in zoOlogy have
set the following goals toward which students should progress in elementary
courses:
1. A fund of information about animal activities and structures
2. An understanding of technical terminology
3. An ability to draw inference from facts, that is, to propose hypotheses
4. An ability to propose ways of testing hypotheses
5. An ability to apply principles to concrete situations
6. Accuracy of observation
7. Skill in use of the microscope and other essential tools
8. An ability to express effectively ideas relating to zoology
There were already available techniques which are apparently valid for
measuring the degree to which students have attained Objectives 1, 2, and
8. A test for microscope skill is described elsewhere in the Bulletin, while
ways of measuring 4, 5, and 6 will be presented at a later date. In this article
will be described a method of measuring the ability of a student to draw inferences from the facts which have been presented.
By drawing inferences from facts is meant the ability to propose
reasonable inferences which serve to interpret the related zoological facts
obtained from observation, reading, or listening. It is essential in any such
test that the student be presented with the necessary related facts which he
is asked to interpret. Furthermore, in order that this may not be a measure
of memory, it is necessary that these related facts be new to the student. If
he previously has heard these facts interpreted or has read an interpretation,
his response is likely to represent his memory of the interpretation made by
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someone else, which, of course, would not give a measure of his own ability
to infer.
For an elementary class, the most productive source of new related
zoological facts is the current research work in this field. A brief description
of a recent experiment and its results presents material which is typical of
the data which the student is expected to learn to interpret. Since the facts
are new, successful performance is not a matter of mere memory. Hence,
a series of such descriptions was prepared for use as test items. An illustration of one of the simpler items is:
In autumn, when the pond is cold, frogs hibernate by burrowing into the bottom of the pond. In the spring a frog put into a tank of water goes to the bottom
and attempts to burrow into the bottom of the tank.
After formulating a series of such items of varying difficulty, the next
problem was the method of making the test objective. The ability to propose his own inferences without suggestion was desired for the student. It
was hoped, however, that this ability might be highly correlated with the
ability to select the best inference from a series of alternatives, which could
easily be measured objectively by a multiple-response test. To learn whether
the two abilities were highly correlated a group of sixty-six students was
given two tests on the same day. The first test consisted fo a series of items
preceded by the following directions:
Suppose in each of the exercises which follow that the facts given were observed or known to be true. Write in the space below the facts, the one inference
which seems to you most reasonable in attempting to interpret the facts. The
sample illustrates this procedure.
SAMPLE
Facts. - Starch when treated with iodine solution gives a blue color. When
saliva is mixed with starch and left for a time the mixture no longer turns iodine
solution blue.
Inference. - Saliva produces a change in starch.
Remember to write down the inference which seems most reasonable from the
facts given.
These papers were then taken up and the students were given the same
items in a multiple-response form. The following directions were used in
this second form:
In each of the exercises below several facts are given. After the facts are suggested a number of inferences. Supposing these facts are true, select the inference
which seems to you most reasonable and place a check mark in front of it as in
the following sample.
SAMPLE

CONSTRUCTING ACHIEVEMENT TESTS

41

Starch when treated with iodine solution gives a blue color. When saliva is
mixed with the starch and left for a time the mixture no longer turns iodine solution blue.
a. Saliva turns starch to sugar
b. Saliva turns iodine blue
Jc. Saliva produces a change in starch
d. The color of saliva destroys the blue color
e. Saliva has no effect on grape sugar

Remember to check the inference which seems most reasonable from the
facts given.
The test items were the same in both tests, but the difference was in the
ability required of the student. In the first test, he had to propose his own
inferences; in the second, he had to select the most reasonable inference
from a list of alternatives. A correlation between the results of these two
tests shows whether the multiple-response test, which is much more easily
scored, could be used in place of the first test as a measure of the ability
to propose inferences. The method of scoring the first test will be described
presently, showing that its score is highly reliable. The multiple-response
test was scored in the usual manner. By the split-half method its reliability
was found to be .90. However, when the results of the first test were correlated with the results of the second, the coefficient obtained was only .38.
This indicates that there is some relationship between the tests, but by no
means high enough for the multiple-response test to be used in place of the
first test. The ability to select the most reasonable inference from a given
list is not the same as the ability to propose an original inference.
Since the objective mUltiple-response test could not be used to measure
the ability to propose inferences, it became necessary to develop a reliable
method of scoring the original inferences proposed by the students. To this
end, several devices were tried. Each different inference proposed was typed
upon a separate 3-inch by 5-inch card. No names were placed on the cards
in order that the instructor might not be influenced. A set of these cards was
given to an instructor in zoology who was asked to take each test item in
turn and to sort the inferences into as many different levels of quality as he
could identify, placing the best pile at the right and the poorest at the left.
A record was made of the instructor's sorting, the cards were then shuffled
and given to each of the other instructors in turn. The number of different
levels of quality recorded varied from four in the case of one instructor to
eleven in the case of another.
A given instructor's judgments were given numerical scores by assuming
that all of the responses, if accurately measured on a scale of merit, would
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be normally distributed. By this means a value for each judgment can be
obtained in terms of the standard deviation of this distribution, using the
formula:

When
Ms _
lIs

Y1

-

YI -

the mean value of a given
judgment expressed in II units,
the left ordinate of the normal
curve under consideration,
the right ordinate,

and
F

-

the fractional part of all the cards
which were placed in a given pile.

The values Y 1 and Y2 may be quickly obtained from published tables of the
normal curve.
After the scores had been calculated for each student on the basis of each
instructor's judgment separately, the objectivity of the method was determined. It was found, if the ratings made by any three instructors chosen at
random were used and each student's score obtained by averaging the scores
given by the three instructors, that none of these scores differ more than .3°
from the scores obtained by using the ratings of all the elementary instructors in the department. The ratings of three instructors, then, can be used
to represent the combined judgment of the entire department as to the
quality of the original inferences which have been proposed by the students.
Another device for evaluating these inferences, which is much simpler to
use, was tried. Each instructor was given the set of cards and asked to place
them in five piles according to merit, No.5 representing the best inferences
and No. 1 the poorest, attempting to place the cards so that the average
quality of pile No.5 was as much better than the average of No.4 as No.
4 was better than No.3, as No.3 was better than No.2, and as No.2 was
better than No.1. This is the method of equal-appearing intervals. In scoring, an inference placed in pile No.5 was given five points; one placed in
No.4 was given four points, and so on. The average scores obtained by this
method were then correlated with the average scores obtained by the
method previously described, giving a coefficient of .98. The simpler
method of equal-appearing intervals, therefore, can be used in place of the
II method.
A final check on objectivity was made this Autumn Quarter. Several new
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instructors had been added to the department, none of whom had seen the
set of inferences or had any idea as to their placement by the instructors last
year. Three of these instructors were given the shuffied cards, and were asked to place them by the method of equal-appearing intervals. The average
scores given by these three new instructors were correlated with the average
scores given by the instructors the year before. The resulting correlation
coefficient of .96 indicates that the scoring by three zoology instructors is
not likely to vary from year to year nor to depend upon the particular personnel of the staff, and that the merit of an inference is not the purely subjective quality often claimed.
In addition to making certain of the objectivity of the scoring, it is
necessary to know whether the number of test items is adequate for the
determination of the student's ability or the interpretation of zoological
facts. Since the items used represent only a sample of all the facts which he
might conceivably be expected to interpret, the reliability of the test depends
upon the adequacy of this sample, and was determined by the split-half
method and the use of the Spearman-Brown formula. The reliability
coefficient thus obtained was .95. It thus appears that the test is both reliable
and objective.
Several persons who have constructed tests have maintained that all of
the important objectives were so closely correlated with information that an
information test was all that was necessary in measuring achievement. This
is not true in zoology. The correlation between a test covering the important
zoological information and this test of proposing inferences was found to
be only .29, entirely too low to justify the use of the information test alone
as a measure of both objectives. If the ability to propose inferences is an
important objective of zoology, we must have a measure for it, for we cannot depend upon information tests to indicate the student's attainment of
this objective.
A final problem is now under investigation. It is very necessary that this
method of measurement does not become a test of memory, hence the items
must always be new to the students. This is only possible by selecting new
items from current research for each new test. If new items are continually
used, there is a danger that they will be of differing difficulty from those used previously, resulting in the condition that no evidence of student growth
in this function will be obtained. We are now trying to formulate a method
by which the difficulty of a new item can be predicted accurately in advance
in order that the test may consist of new items while at the same time it can
be used to measure student progress.
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A Test of Skill in Using a Microscope

Adequate and reliable methods for testing the amount of information which
a student remembers have been developed recently in many fields of subjectmatter. Equivalent progress in developing other types of measurements has
not been made. Few tests are yet available for measuring the degree of
laboratory skill attained by the students, yet in the natural sciences one objective is to develop certain laboratory skills which are essential for getting
first-hand contact with scientific phenomena.
The necessity for a test in microscope skill in botany and zoology classes
at The Ohio State University became apparent when it was found that some
students in advanced classes were unable to use a microscope effectively.
These students had taken two courses in which they had been expected to
use the microscope, yet a few of them were totally unable to manipulate the
instrument. They had been unable in these two courses to make any firsthand observations of the minute structures in which most of the life processes of plants and animals take place. To discover these students who are
not learning to use the microscope early, to determine the nature of their
difficulties, and to provide the necessary remedial instruction so that they
may gain in the essential proficiency it was necessary to devise a test of skill
in using the microscope. 11 Such a test should be administered after the
students had been given the usual class training in using microscope, in
order to identify those who had not attained the desired skill.
The writer made a series of observations of the reactions of individual
students for the purpose of determining the types of difficulties students encounter in using the microscope. Thirty-three students in Botany 402, the
second half of the elementary course, were selected for observation. Using
a room which was unoccupied for the day, two microscopes were placed on
a table together with yeast culture, slides, covers, cloth, and lens paper. The
writer placed himself in a position which gave him a good view of the actions of anyone at the table. The instructor, Miss Pearle Williams, then called in from the laboratory one student at a time. When the student came in
she told him that the bottle contained some yeast culture and asked him,
as quickly as he could, to find a yeast cell under the microscope and to show
the cell to her when he had found it.
As each student began, the writer noted the time and made a record of
the sequence of actions. When the student finished, the time was recorded
together with a brief characterization of the quality of the student's mount.
From these thirty-three observations a preliminary list of actions, both
desirable and undesirable, was obtained. This preliminary list was sup-
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plemented by more than fifty additional observations. A portion of the final
form of the check list is shown in figure 1.

STUDENT'S ACTIONS
a.
b.
c.
d.
e.
f.

g.
h.

i.

j.
k.
1.
m.
n.
o.
p.

q.
r.
s.
t.
u.
v.
w.
x.
y.
z.
aa.
ab.
ac.
ad.
ae.
af.

Takes slide
Wipes slide with lens paper
Wipes slide with cloth
Wipes slide with finger
Moves bottle of culture along the
table
Places drop or two of culture on
slide
Adds more culture
Adds a few drops of water
Hunts for cover glasses
Wipes cover glass with lens paper
Wipes cover with cloth
Wipes cover with finger
Adjusts cover with finger
Wipes off surplus fluid
Places slide on stage
Looks through eyepiece with right
eye
Looks through eyepiece with left
eye
Turns to objective of lowest
power
Turns to low-power objective
Turns to high-power objective
Holds one eye closed
Looks for light
Adjusts concave mirror
Adjusts plane mirror
Adjusts diaphragm
Does not touch diaphragm
With eye at eyepiece turns down
coarse adjustment
Breaks cover glass
Breaks slide
With eye away from eyepiece
turns down coarse adjustment
Turns up coarse adjustment a
great distance
With eye at eyepiece turns down
fine adjustment a great distance

Sequence
of
Actjons
~

STUDENT'S ACTIONS (Cont'd)
ago With eye away from eyepiece

ah.

ai.

~

~

=tc
--1-

-1z=

::::::t=

aj.
ak.
al.
am.
an.
ao.
ap.
aq.
aT.
as.
at.
au.
av.
aw.
ax.
ay.
az.
aaa.
aab.

~

11
~

1.!I..,.n

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

SKILLS IN WHICH STUDENT
NEEDS FURTHER TRAINING
a. In cleaning objective
b. In cleaning eyepiece
c. In forming low power
d. In forming high power
e. In adjusting mirror
f. In using diaphragm
g. In keeping both eyes open
h. In protecting slide and objective
from breaking by careless focusing

Sequence
of
A~ns
~

=Z=
~

----"---~
~

turns down fine adjustment a
great distance
Turns up fine adjustment screw a
great distance
Turns fine adjustment screw a few
turns
Removes slide from stage
Wipes objective with lens paper
Wipes objective with cloth
Wipes objective with finger
Wipes eyepiece with lens paper
Wipes eyepiece with cloth
Wipes eyepiece with finger
Makes another mount
Takes another microscope
Finds object
Pauses for an interval
Asks, "What do you want me to
do?"
Asks whether to use high power
Says, "I'm satisfied"
Says that the mount is all right
for his eye
Says he cannot do it
Told to start new mount
Directed to find object under low
power
Directed to find object under high
power
NOTICEABLE OiARACTERISTICS
OF STUDENT'S BEHAVIOR
Awkward in movements
Obviously dexterous in movement
Slow and deliberate
Very rapid
Fingers tremble
Obviously perturbed
Obviously angry
Does not take work seriously
Unable to work without specific
directions
Obviously satisfied with his unsuccessful efforts

CHARACTERIZATION OF THE
STUDENT'S MOUNT
a. Poor light
b. Poor focus
c. Excellent mount
d. Good mount
e. Fair mount
f. Poor mount
g. Very poor mount
h. Nothing in view but a thread
in his eyepiece
i. Something on objective
j. Smeared lens
k. Unable to find object

Sequence
of
Actions

~

~

17
~

Y!J7f.
~

---lIL-

~

~
Sequence
of
Ac:jms

~

~

Figue 1. Check List of Student Reactions in Finding an Object Under the Microscope
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The check list, as it is now used, requires little writing. The arrangement
is substantially the same as when it was first developed. A botany student
is asked to find a yeast cell, whereas a zoology student is asked to find a
blood cell. A record of the time is kept, but instead of writing down his
actions the check list contains all of the actions both desirable and undersirable which have been observed thus far. The observer records the
sequence of actions by placing the figure 1 after the description of the student's first action, a figure 2 after his second, and so on. The sample
reproduced here has been filled out for illustration. By reading the actions
in the order they are numbered one gets a detailed description of the student's procedure in finding an object under the microscope.
An examination of the sample will serve to indicate the usefulness of the
test. It is clear that this student is very deficient in microscope skill. He used
eleven minutes without finding the cell, whereas the better students find an
object in approximately two minutes. He does not adjust mirror nor
diaphragm, he closes one eye and turns down the coarse adjustment, while
his eye is at eyepiece - all habits which must be remedied before he can
use a microscope skillfully. As would be expected, he has poor light on the
object, has a smeared objective, and is unable to find the object. He needs
training in each of the specific phases of microscope skill. Hence, this test
record gives the instructor an analysis of the student's behavior which permits the selection of the individual students who need training and a determination of the specific phases of training which each student needs.
The most promising part of the procedure is the discovery that students
deficient in microscope skill can be quickly trained to reasonable
proficiency. Miss Blanche B. Montgomery has had charge of the remedial
training in the Department of Zoology. She has been giving the test followed by remedial instruction to a large number of students. She finds that ten
minutes of her time on the first day for instruction, followed by five minutes
for a check a week later, will provide the necessary guidance for more than
half of the students. After the ten minutes of instruction the student spends
several periods in practice, with a result that more than 90 per cent of the
students have become sufficiently skillful to use the microscope effectively.
This microscope test is, of course, an individual test which requires a certain amount of the instructor's time. Ordinarily, ten to twelve students can
be tested in an hour, but to use such an individual test with each of the seven
hundred students in Botany 401 would require nearly two weeks for one instructor. Only the persons who are having difficulty in using the microscope
need to be observed. By means of an easily administered group test those
who should take the individual test may be selected. In the group test, the
entire section is in the laboratory seated at microscope tables each of which
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is provided with the necessary materials. The instructor informs the class
that they are to see how rapidly they can find an object under the microscope. They are all to commence when he gives the signal and to stop when
he gives the second signal.
The second signal is given at the end of three minutes, and the instructor
quickly passes from microscope to microscope noting those students who
are unable to find the object in three minutes. This same group test is given
a second time several days later. Those students who were not able to find
an object in three minutes in both tests are then given the individual test.
This group test requires only ten or fifteen minutes to administer, but by
means of it the instructor identifies about three-fourths of the class who are
already proficient with the microscope. This means that in a class of forty
only ten need to be given the individual test. These ten tests can be given
in an hour, which is not a heavy burden on any instructor.
The microscope test is not a paper-and-pencil test, but it is an objective
device for determining the degree of skill possessed by students in biology.
By its administration a record is obtained which permits the instructor to
determine the type of remedial training needed and to give that training with
a minimum expenditure of time and effort. The student thus trained has acquired skill in the use of an essential tool of biology.
The Master-List as a Device

Recently the writer examined samples of a large number of objective
achievement tests which had been constructed by high-school, college, and
university instructors and used by them in their courses. These tests fell into
three classifications, true-false, multiple-choice, and completion. The
reliability of the majority of these tests was low, partly due to the fact that
they were so worded that clues to the right responses could often be obtained without having any real knowledge of the subject.
The undesirable characteristics found in these tests are largely due to the
difficulties in constructing them. Some of the problems involved in formulating the common types of objective tests have been discussed recently
by various writers. In general, it may be said that valid and reliable tests of
these types are much more difficult to construct than is commonly realized.
For example, a true-false statement must be so carefully worded that the
necessary judgment of its truth or falsity will depend upon an understanding of the idea to be tested and may not be surmised from the peculiarities
of expression. The statements which are only partly true present another
limitation of the true-false test, for the student is directed to mark "false"
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any statement which is partly false, as well as those which are entirely false.
In most subjects it is hard to put some of the significant ideas into such form
that they are not partly false. When the statements are so carefully made
that they are entirely true, their guardedness often furnishes a clue to the
student who then can mark the statement correctly although he may have
no knowledge of the idea being tested.
In formulating a multiple-choice test it is very necessary to have alternatives which are plausible and commonly confused with the right answer,
otherwise the student can choose the right response because the wrong
responses are not plausible. The formulation of these alternatives is often
difficult.
The problem in constructing completion tests is to provide blanks, each
of which may be properly filled in by only one correct response, without
making the test more a measure of intelligence or of ability to manipulate
words than a measure of the knowledge of the idea being tested. Students
who do not know the idea itself are sometimes given clues by the sentence
structure. Other students who know the fact itself may fail on the test
because they are unable to manipulate their language to fit the blanks.
The mere enumeration of the difficulties involved in constructing these
three types of tests would suggest the desirability of developing other supplementary types. The need for such tests is enhanced by the fact that many
kinds of abilities are not easily tested by the true-false, the multiple-choice,
or the completion test. In the social studies the ability to evaluate persons,
events, and institutions is quite significant, but the usual types of objective
tests do not readily lend themselves to the testing of the student's ability to
judge these social data. The ability to appraise literary selections with
reference to elements of style and qualities of content is another example
of an objective not readily tested by the usual types of tests.
The need for types of objective tests which might be used as measures
of abilities not readily tested by the usual tests, and which might be more
easily constructed led the writer to experiment with various types of tests
for college courses. In this experimentation frequent use has been found for
a type of objective test which might be called a "master-list test."
The nature of the test is best described by illustration. Let us suppose a
test is to be constructed to determine the student's understanding of the important technical terms used in college botany. A single technical term in
many cases has several different meanings each of which the student should
know. Thus the term "carbon dioxide" has the chemical meaning "a compound composed of carbon and oxygen in the proportion of two atoms of
oxygen to one of carbon." It also has the everyday significance "a gaseous
product formed when carbon is burned in air," and it has the botanical
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meaning, "one of the products formed in the cells by the oxidation of carbohydrates." There may be other meanings for the term which are
significant for the botany class, but these will do for illustration. Similarly.
other important terms have various meanings. "Protoplasm" might be
thought of as "the material basis of all living things," "the material of
which cells are made," "the living material composed of carbon, hydrogen,
oxygen, nitrogen, phosphorus," and so on. It is highly desirable, therefore,
to construct a test to determine which of these meanings the student
associates with the term.
The master-list test has two significant divisions. One part is a comprehensive list or master-list of the terms which are significant for that
course. If the list is not too long, it may be printed at the right-hand edge
of the test sheets in alphabetical order. as in the accompanying example, A
Terminology or Vocabulary Test, which is given on the page which follows.
If the list is too long to appear at the side of the page, it may be printed
upon a separate sheet of paper which is detached from the rest of the test
to facilitate effective use. In any case, each term is numbered (see Exhibit 1).
EXHIBIT 1
A TERMINOLOGY ON VOCABULARY TEST*
Directions. - Following are several definitions or descriptions of geographic
terms. Many of them are not exact definitions, but they are the definitions given
in certain high-school textbooks. On the right-hand side of the sheet is a
numbered list of geographic terms arranged in alphabetic order. Read each
definition or description, decide what term answers the definition, then place the
number of the term in front of the definition or description as in the sample.
SAMPLE
1 The actual amount of water vapor which is held by a certain body of air.
Note that this is a definition for the term absolute humidity. In the list on the
right absolute humidity is No.1, so the figure I is placed in front of the
definition. Remember that the list of terms at the right of the page is arranged
in alphabetic order so that you may quickly find a term. For your convenience
the numbered list is repeated on the next sheet so that you need not turn back
to find a term.
1. .. The distance expressed in degrees north or
south of the equator.

1. absolute humidity
2. alluvial plain

*This is a section of a pre-test in general geography for freshman students. It was given the
first day of the quarter and used for judging the student's background.
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2. .. The distance expressed in degrees east or
west of the prime meridian.
3. .. A large region of ascending air.
4. .. An area in which the atmospheric pressure
increases toward the center.
5. .. Ratio between the distance on the map and
the distance in the field.
6. .. The average of weather conditions over. a
long period.
7. .. As area in which the atmospheric pressure
decreases toward the center of the region.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

altitude
barometer
climate
coastal plain
doldrums
erosion
fiords
"high"
horizontal scale
isobars
isotherms
latitude
longitude
"low"
map projection
regular coast line
relative humidity
standard-time belt
Trades
vertical scale
Westerlies

The second part of the test contains the test items themselves which are
a series of definitions or descriptions; for example, one item might be "the
material of which cells are made." The student reads each definition or
description in turn, decides upon the term to which the item refers, finds
the term in the master-list, and places the number of the term in the blank
space provided in front of the test item. For illustration, suppose that the
student is reading one of the descriptions which applies to carbon dioxide.
As he reads he thinks, "This refers to carbon dioxide." Because the masterlist is arranged in alphabetical order he can find the term quickly, notes, for
example, that it is number 9, and then writes "9" in the space provided. A
little later he may come to another test item which describes another
significant meaning for carbon dioxide. Again, he uses the figure "9" placing it in front of this other test item. When he reaches the third description,
"one of the products formed in the cells by the oxidation of carbohydrates," he should place two numbers in front of the test item, figure
9 for carbon dioxide and also the number given to water in the master-list,
since water is also one of the products thus formed in the cells.
From this description it is clear that the master-list test is a matching test
with several important modifications. The three modifications emphasized
in the foregoing illustrations are: the use of an element in the master-list
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more than once, using more than one element for one test item, and the arrangement of the elements of the master-list in a form which makes it easy
to find the number of an element if the meaning is already known to the
person taking the test.
The possibility of using an element from the master-list more than once
is of especial value when it is important to find which of several significant
meanings for a term the student understands. If "protoplasm," for example, has various meanings to students, as many different meanings as are important may be included in the test. The possibility of using more than one
element for certain test items is, also, of value. Thus, a test item, "materials
from which plants make carbohydrates," permits the student to place the
number of each such material in the proper blank space. In this way meanings shared in common with other terms may be tested. The arrangement
of the elements of the master-list in alphabetical or logical order to facilitate
the finding of the numbers is no less important. The ordinary matching test
usually requires that the student re-read the entire list for each test item. In
the master-list test, if he knows the correct answer, he can find the number
of the proper element in an instant.
Another example may serve to illustrate that the test has a wider range
of use than has previously been implied. Suppose a zoology test is to be constructed in which it is desired to determine the student's familiarity with the
habitats of certain important animal forms. In this case, the test items will
contain the names of various animal forms, while the master-list will consist
of the types of habitat in which animals are found, such as "fresh-water
swamps," "warm sea water near shore," "dry soil," and so on. In this example, the alphabetic arrangement would not facilitate finding the numbers
as much as would a logical arrangement. If the list were classified logically
so that all marine habitats came first, then all fresh-water habitats, then
land habitats, the student could easily find the item desired. For example,
the student could quickly find the numbers of the habitats in which the
hydra, the frog, the amoeba, and other animal forms are commonly to be
found, and could place the proper numbers in the blank space provided
before the name of the animal without the loss of time involved in searching
for the item and its number. An example of a master-list arranged in logical
order is given in Exhibit II.
This example should serve to illustrate another important difference between the master-list test and the typical homemade matching test. The
number of items in the master-list need have no relation to the number of
test items, whereas, commonly in the homemade matching tests there is the
same number of items in the two lists which are to be matched. Where there
is the same number of items in the two lists it is possible to get some of the
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items right by elimination, that is to say, the student reasons that the two
items belong together because they are about the only items left. Hence,
some of the brighter students get credit for more items than they really
know. With a master-list containing more elements than the number of test
items, this type of elimination cannot avail the student.
To illustrate still further the wide range of use to which the master-list
is adapted, let us consider the construction of tests of the student's ability
to make certain pertinent judgments or evaluations. The master-list form
is especially effective as an evaluation test. We shall first consider a type of
evaluation in which there are but two categories of judgment. In the social
sciences, historical events, persons, and institutions may need to be
evaluated to indicate whether they contributed to certain significant criteria
such as "development of industry," "settlement of the west," "promotion
of slavery," "promotion of good will between north and south," and so on.
This is a case where the evaluation may require just two categories; that is,
the event, person, or institution either did or did not contribute to "promotion of slavery," or to "development of industry," or to "promotion of
good will between north and south."
EXHIBIT II
A MASTER-LIST ARRANGED IN LOGICAL ORDER*
Directions. - The titles of several curriculum studies, together with certain
questions about these studies, follow. You have, also, been given a sheet which
contains a list of sources from which the data for many studies have been obtained. Answer each question on the line following it by writing the number of the
sources used in the study as in the sample.
SAMPLE
Ayres' study of spelling vocabularies of letters. What sources were used to obtain
the word list? ~q,. ~!
In the Ayres' study referred to personal and business letters of adults were used
as the source of words. These are numbers 20 and 21 in the list of sources. Hence,
the figures 20 and 21 have been placed on the blank line to answer the question.
Remember that one or more numbers may be required for the answer.
1. The mathematics needed in freshman chemistry at IllinoisWhat sources were used to obtain the mathematical terms and operations?
2. The Commonwealth Teacher Training StudyWhat sources were used to obtain the traits of high-school teachers?
3. Bobbitt's Los Angeles curriculum study*This is a portion only of a test used in a course in curriculum construction. The complete test
included twelve items together with a master-list of 29 sources.
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What sources did he use to obtain specific objectives?
4. Study of secretarial duties and traitsFrom what sources were the activities of secretaries obtained?
LIST OF SOURCES
PERSONS
1. Pupils or students in school or college
2. Teachers in school or college
3. School and college officials
4. Authorities in subject-matter fields
5. Experts in educational techniques
6. Members of the vocation concerned
7. Experts in the vocational fields concerned
8. Employers in the vocation concerned
9. Parents of pupils or of students
10. Laymen
RECORDED MATERIAL
11. Publications for teachers
12. Textbooks for pupils or students
13. Reference books for pupils or students
14. Tests and examinations for pupils or students
15. Exercise books and laboratory manuals for students
16. Papers written by children for school subjects
17. Published statistics dealing with social, economic, health, and political
activities and agencies
18. Books for the general reader
19. Periodicals and newspapers for the general reader
20. Business letters written for adults
21. Personal letters written by adults
22. Letters written by children
23. Records required in the vocation concerned
LOCAL ENVIRONMENT
24. Homes
27. Natural surroundings
28. Playgrounds
25. Museums
26. Industrial plants
29. Stores
EXHIBIT III
AN EV ALUATION TEST IN EUROPEAN HISTORY
Directions. - Following are the names of several historical events, persons,
and institutions which are significant in European history. You have also been
given a separate sheet of paper upon which is listed and numbered some of
the major factors in European development. You are asked to evaluate the
significance of each of the events, persons, or institutions by placing in the first
blank column on the left of this sheet the numbers of the major factors to which
the event, person, or institution did not directly contribute; by placing in the se-
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cond column the numbers of the major factors to which the event, person, or institution made a moderately important direct contribution; and by placing in the
third column the numbers of the major factors to which the event, person, or institution made an important direct contribution, as in the sample.
SAMPLE
First
Column

Second
Column

Third
Column

Historical Events, etc.

1,2,4

5

3

Galileo

Notice that No.3, The development of the natural sciences, is placed in Column
3 since Galileo exerted a great influence upon this factor. No.5, Promotion of
exploration, is placed in Column 2 since Galileo made a moderate direct influence
upon this factor. The other factors are placed in Column 1 since Galileo bad no
direct influence upon them. In the same manner evaluate each of the persons,
events, or institutions listed in the following table by placing the numbers of the
factors in the appropriate columns.
First
Column

Second
Column

Third
Column

No
Direct
Influence

Moderate
Direct
Influence

Great
Direct
Influence

Historical Events, Persons, or
Institutions*
Peace of Westphalia
Edict of Nantes
East India Company
Colet
British Parliament

1.
2.
3.
4.
5.

The
The
The
The
The

Major Factors in European Development**
development of absolutism in political government
reformation of the Catholic Church
development of the natural sciences
promotion of nationalism
promotion of exploration

The master-list test is easily used in such a case. The test items can consist
of the historical persons, events, or institutions to be evaluated. The master-

*This is only a partial list of the events, persons, and institutions included in the complete test
which contained forty items.
**This is only a partial list of the major factors in European development included in the
complete test which contained twelve major factors.
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list will then consist of the factors to be used in evaluating the items.
Enough space should be left below or at the left of each test item so that
the student may write in the numbers of the criteria which were promoted
by the event, person, or institution. This use of the master-list is illustrated
by an Evaluation Test in European History from which the directions and
five items are listed in Exhibit III. Few objective tests have yet been devised
for testing the ability of the student to evaluate data with reference to given
criteria, hence the master-list test should be significant in this field.
As a final example, let us consider the use of the master-list test when the
desired evaluation involves more than two categories. We shall take a
course in English literature in which the student is expected to evaluate
literary selections with reference to certain standards of style and content.
In such a case, it is desirable to have more than two categories of evaluation; that is, one literary selection might fulfill a certain standard very well,
another selection would fulfill the standard fairly well, while another might
not fulfill the standard at all. This evaluation represents three categories:
very well, fairly well, and not at all.
An evaluation requiring three or more categories permits the use of the
master-list test, as well as does the evaluation requiring only two categories.
In this case, however, there is a slight change in the left margin of the test
paper. As in the previous example, the test items are the data to be
evaluated, while the master-list contains the criteria with reference to which
the data are to be evaluated. In the English illustration proposed, the
literary selections to be evaluated would be the test items, while the standards of style and content would make up the master-list. In addition, three
blank columns are provided at the left of the test sheet. The first column
is headed "Standard not met at all," the second column, "Standard fairly
well met," and the third column, "Standard very well met." If more than
three categories of evaluation are desired, as many blank columns should
be provided as categories desired.
The student reacts to this test by considering each literary selection with
reference to each standard. The numbers of those standards which are not
met at all he places in the first column opposite the name of the literary
~election. The numbers of the standards which are very well met he places
in the third column opposite the appropriate selection, while the numbers
of the standards which the selection meets fairly well he places in the second
column. The student with very little writing may thus express his best judgment in a form which is readily evaluated.
The advantages in the use of the master-list test are not alone in the wide
use to which it may be put. Since the essential elements are already printed
and placed before the student, he may react to a wide variety of test situa-
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tions in a short time because of the minimum of writing required. With a
rather comprehensive set of items in the master-list the opportunity for
guessing is negligible. Spurious clues to the right answers are much less likely to exist than in the true-false, multiple-response, or completion tests. Furthermore, the scoring of the master-list is rapid and objective.
There are, of course, certain precautions to be observed in constructing
the test, but these are not difficult to follow. They are concerned primarily
with the formulation of a master-list which is sufficiently complete for the
purposes of the test. Simple directions for constructing the master-list type
of test will be given in a later article.
It has been suggested that the master-list test appears to have a wide
range of use as a valid device for testing certain significant objectives of
high-school and college courses. There remains the question of the test's
reliability. The writer has obtained reliability coefficients for this type of test
when used in college courses in zoology, geography, education, and
statistics. In a zoology class of 68 students, a predicated reliability
coefficient of .94 for a forty-five-minute test was obtained by using the splithalf method. In a geography class of 250 students, the predicted reliability
was .91 for the same length test. Using duplicate forms of the test in education and statistics, reliability coefficients of .89 and .91, respectively, were
obtained for classes of 242 and 37 students. These coefficients indicate that
the test may be made highly reliable.
In conclusion, it may be suggested that the master-list test deserves a trial
by those who are constructing achievement tests. Table I is intended to present a summary of some of the uses to which the test seems adapted. The
exhibits are presented to provide concrete illustrations of the form of the
test and of the directions given to students.
Improving Test Materials in the Social Studies

The topic here discussed is so general that there are many phases which of
necessity must be left untouched in this paper. I have chosen to discuss two
aspects of the subject; namely, the adequacy of the commonly used tests in
the social studies, and the steps that can be taken by the classroom teacher
to improve the testing of the outcomes of instruction in this field. To discuss
these two phases of the topic I shall take the risk of boring my readers by
repeating facts which are probably familiar to all of us.
Human life has been and is becoming increasingly more complex. With
the development of rapid transportation and communication, with the industrial life centering in cities, the very existence of human life depends
upon an increasingly large degree of social contacts and social co-operation.
The perpetuation and progress of society rest upon the development of

The terms are alphabetized at the right
side of the test sheet
or on a separate sheet
The authors' names are
alphabetized at the
right side of the test
sheet or upon a separate sheet
The titles are alphabetized or arranged
according to the
author at the right
side of the test sheet
The habitats are arranged in logical
order at the right
side of the test sheet
The methods of investigation are arranged
in logical order on a
separate sheet
The elements are arranged in logical
order on a separate
sheet

Blank columns provided at the left of the
test items. There
should be as many
columns
as
the
number of categories

Definitions or descriptions of the significant
meanings of the terms
Titles or descriptions
of the important
books, articles, or
studies
Names of characters,
outlines of plots,
description of events
occurring in literary
selections.
Names of various plant
or animal forms

A description of a problem to be investigated
Titles of important investigations
and
studies

The titles or descriptions of the data to
be evaluated

A numbered list of
terms used in the
course

A numbered list of
authors' names

A numbered list of
titles of literary
selections

A numbered list of
habitats

A numbered list of
methods of investigation

A numbered list of
elements of investigations such
as sources of
data, methods of
investigation
A numbered list of
significant criteria
or standards relevant to the data

C. A knowledge of the characters,
plots, and significant events in
literary selections .......... .

D. A knowledge of the habitats in
which certain animals or plants
are commonly to be found ...

E. Ability to plan an investigation
in the field covered by the
course .................... .

F. A knowledge of the elements
of important investigations
and studies in the field covered
by the course ............. .

G. Ability to evaluate data with
reference to given criteria or
standards ................. .

A. Understanding
of
the
significant meanings of the
vocabulary
used
in
the
course .................... .
B. A knowledge of the authors of
important books, articles, and
studies in the field covered by
the course ................ .

Nature af the
Test Set-Up

Nature af the
Master List

Character af Objective
ta Be Tested

Nature af the
Test Items

Table 1. Summary of Suggested Uses for Master-List Tests

The student places in the appropriate columns the numbers
of the criteria or standards
which are met by the data

The student places the numbers of
the methods of investigation
opposite the description of the
problem
The student places the numbers of
the elements which were involved in the investigation or study
opposite the title

The student places the number of
the title of the literary selection
opposite the name of the
character, outline of the plot or
description of an event
The student places the number of
the habitat opposite the name of
the plant or animal form

The student places the number of
the author opposite the title or
description of the book, article,
or study

The student places the number of
the term opposite the definition
or description
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desirable social abilities and traits among people generally. This necessity
places the social studies in the most vital part of the school curriculum.
On the other hand, the success or failure of the teaching of the social
studies is largely dependent upon determinations of the shortcomings of the
pupils within the class and upon measurements of the relative success or
failure of different types of teaching. The testing of pupils' achievement in
the social studies is as imperative as in any subject of the curriculum.
A test in any subject is a means for measuring certain qualities of the
pupils either directly or indirectly. Thus, the speed or handwriting may be
measured directly by counting the letters written in a specified time. On the
other hand, such a complex quality as intelligence is measured indirectly
and imperfectly by determining the relative success or failure in performing
certain intellectual tasks. We assume that this success or failure is due to
the relative degree of intelligence possessed.
Most of the more complex abilities and characteristic modes of behavior
which we hope to develop in the social studies must be measured indirectly
since our only contact with them is through their expression in the various
activities of life. For example, such socially desirable modes of behavior as
honesty, open-mindedness, considerateness, and the like are not measured
directly, but are measured by the reactions of people to various situations
which normally permit their expressions. The abilities and ideals demanded
of the members of primitive tribes are relatively simple, and the presence
or absence of these qualities is quite easily determined. In a complex society
the problem of devising tests to measure social qualities becomes increasingly difficult as it becomes increasingly important that we know which
desirable types of behavior each pupil lacks and how successfully we are
teaching them. The development of good tests in the social studies is one
of the essential steps in improving teaching in this field.
What are the characteristics of a good test? Aside from those of secondary importance, there are four criteria by which the value of a test should
be judged - its validity, its reliability, its objectivity, and its accuracy of
measurement. These criteria apply to tests prepared by the classroom
teacher as well as to the standard tests which are sold on the market. We
shall not consider the last three, but shall direct our attention to the question of the validity of tests.
When is a test valid? In other words, does it measure the essential
qualities of the subject? Using an illustration from the physical world, an
ordinary grocer's scale is a valid test of weight since it actually measures
weight. On the other hand, a quart measure is not a valid test of weight
since it measures the space occupied by material. A column of numbers to
be added may be a valid test of addition, but it is not a valid test of total
arithmetical ability since it only measures one phase of a subject which
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includes subtraction, multiplication, division, and problem-solving as well
as addition. Whether a test is valid or not is determined by the usefulness
of the test in measuring the degree to which the pupils have attained the objectives which are the true goals of the subject. The evaluation of tests cannot be made without considering the objectives which the school seeks to
attain in this subject.
What are the objectives which it is hoped the social studies will attain?
The national committee on the social studies reporting in the Fourth and
Fifth Yearbooks of the Department of Superintendence states the foJlowing
as the general goals which we hope to attain through the social studies:
understanding of current political, social, and economic problems and principles; desirable emotionalized attitudes toward such problems (attitudes
which are social rather than antisocial); civic habits and ideals of civic conduct which promote progress and happiness. The further statement is made
that social science is the science of getting along with people, not a study
of rules and forms of social structure alone. Mere knowledge is less important than inclination based on understanding.
It is apparent that these objectives are general, and before we can use
them in teaching or in constructing tests we shall need to analyze each to
know what information pupils must have to understand current problems,
what emotionalized attitudes they need in order to live with others happily,
what habits and ideals promote progress and enjoyment of social life. These
more specific objectives are being determined by those who are constructing
curriculums in the social studies, and we shall not dwell at length upon
them. What seems significant is that leaders in the field emphasize three
types of development which the social studies should seek to promote,
understandings, attitudes, and habits and ideals. To test achievement we
must measure each phase and its integration.
Are tests actually constructed on the basis of these accepted objectives?
When the tests developed by the committee of the American Historical
Association, which is investigating social studies in the schools, are ready,
improved tests will undoubtedly be available. Few tests, however, are based
directly upon objectives, but most of them are based upon the facts and
principles common to a number of widely used textbooks. These are tests
of information only. But what tests are made of the other aspects of
understanding and of attitudes, habits, and ideals?
The Brown-Woody Civics Test consists of three parts: Civic Vocabulary,
Civic Information, and Civic Thinking. The first part consists of a list of
forty terms such as "statute," "thrift," "co-operation," "urban,"
"treason" after each of which are placed four words. The pupil is asked to
select the word which is a synonym for the term. Most words are commonly
used in books and articles dealing with civic problems. This is a test of the
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understanding of common civic terms. The second part is a test of information relating to the forms and rules of civic life. Such questions as the
following are included:
Is the United States a democracy?
May any adult become a candidate for office, local or national?
As a general rule does ignorance of the law excuse its violation?

The third, a test of Civic Thinking, includes a number of problems, of
which the following is typical:
Mr. L lives on a little farm just outside the limits of the city of X in the state
of R. Mr. L wakes up one morning and finds that thieves have taken grain,
chickens, and other possessions from his premises during the night. Mr. L wishes
to bring the thieves to justice. To whom should be report his losses?
1. The chief of police of the city of X.
2. The chairman of the Board of Public Safety of city X.
3. The State Department of Justice in state of R.
4. The supervisor of his township.
5. The county sheriff.

This is a test of the application of information to civic problems.
The Hill Civic Tests consist of two parts entitled tests of civic information and of civic attitudes. The information test consists of definitions of
terms widely used in civics, such as "wealth," "capital," "labor," "a
bank," and "a boycott." The attitudes test consists of a number of common
life situations and the pupils are asked to select the appropriate reaction.
Thus:
You are playing ball with two friends. When you are "at bat" you knock the ball
through a window. In this case:
a. knock at the door and offer to pay for the window.
b. run away as fast as you can so that no one will see you.
c. tell the tenant that one of your comrades hit the ball.
d. tell the tenant to call your father on the phone and talk to him.

In so far as the reaction to such a test represents the expression of a pupil's

normal attitude the test is admirable, but in so far as the reaction is governed by the feeling that the school expects a certain type of response it does
not measure attitude but knowledge. Both the Brown-Woody and the Hill
are good tests for certain phases of civics, primarily informational.
The Columbia Research Bureau history test consists of four parts all of
which are tests of information concerning American history. The Gregory
test has five parts which are all primarily informational tests. The Pressey
history tests are in four parts: Character Judgment, Vocabulary, Sequence
of Events, Cause and Effect Relationship. In the first part a number of well-
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known historical names are given with a list of traits. The pupil is asked to
indicate which traits best describe the character of each man. For many
pupils this is more a test of understanding of trait names than of the
character of historic figures. The second part is a typical test of history
vocabulary. In Part III certain events are to be arranged in the order of the
time at which they occurred. In Part IV the pupil is asked to select from
a given list the most probable causes of certain events.
The Van Wagenen American History Scales consist of two parts: the information scale and the thought scale. The first contains such exercises as
the following:
Which two of these were the main means of getting farm work done during the
colonial period? Oxen, horses, hand labor, gasoline engines. In which of these
things have changes taken place since 1900? Treaty making powers; Elections of
vice-president; Number of senators elected from each state; Function of the electoral college.

The thought scale contains such exercises as the following:
A hundred years ago it took a letter several days to go from New York to Boston.
Today it takes only a few hours. Why do you think it took letters so much longer
to go from New York to Boston a hundred years ago than it does today?
At the close of the Revolutionary War many of the people in America were
driven from their homes by the official acts of a new state government, their property was taken and they were deprived of the right to vote or to hold public
offices. How can you account for such actions?

These history tests are all measures of understanding or of information.
The geography tests commonly are place or location tests, although the
Posey-Van Wagenen contains some thought questions. The BuckinghamStevenson test is a good example of a typical test in place geography. It contains a list of important places which are to be located in various ways. For
example:
Indicate on which continent the following are found: Alps Mts., Canada, Italy,
Ohio River, etc.
Name the state which is next south of the following states: New Hampshire,
South Carolina, Oklahoma, etc.

The thought tests measure understanding of geographic relations.
What conclusions can be drawn from these illustrations? These tests are
good as far as they go, but the test constructors have concentrated most attention upon measuring information and the understanding of social facts
and concepts. This criticism does not hold for those building tests for the
study of the American Historical Association. Nevertheless, only a beginning has been made in testing social attitudes and habits. The very ease of
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measuring information as contrasted with the difficulty of measuring habits,
attitudes, and ideals tends to cause us to judge the success or failure of our
teaching by informational standards only, to set up the objective of information first and to neglect to develop the equally necessary habits, attitudes,
and ideals required of socially effective citizens.
What can teachers do to improve the present situation? They can continue to use both standardized tests and tests of their own construction to
determine the mastery of the desirable information. Moreover, they can
begin to keep a record of the significant and characteristic acts of the pupils
which indicate social habits. This will demand the observation of the reactions of pupils both in school and out, yet it is the only basis for getting
material from which tests of habits and attitudes may be constructed.
In observing pupils' acts which indicate the presence or absence of those
characteristic modes of behavior in certain situations which are called
fairness, open-mindedness, thoughtfulness of others, sympathy, cooperation, honesty, and the like, we have begun to note those phases of
social attainment which most need development in the school. At the same
time, a description of these reactions of the pupils constitutes the beginning
of the construction of tests for habits, attitudes, and ideals.
By keeping a record of these characteristic reactions of pupils, information is obtained which when interchanged among the teachers of the country
would prove valuable. The materials could be organized by some interested
group so as to formulate standard tests of the desirable modes of behavior
which the social studies seek to develop in pupils. These tests would attempt
to measure those phases of social living which are now neglected, based
upon typical reactions of boys and girls.
The most important of all, the observation of pupils to determine the
presence or absence of desirable social characteristics, however, stimulates
the teacher to attempt the teaching of habits and attitudes as well as information. The very consideration of these qualities is a challenge to a good
teacher to develop them within pupils who are notably lacking. The improvement of tests in the social studies goes hand in hand with the improvement of teaching.
Assumptions Involved in Achievement-Test Construction

Many people now distrust the soundness of educational research involving
the use of educational tests because they had been led to believe that the
development of tests meant the complete substitution of scientific method
for personal opinion in education, that educational testing invariably meant
objective and reliable data, and that unsound conclusions were no longer
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possible with these new instruments. This misplaced confidence has had
harmful effects. In recent years the contradictory conclusions drawns by investigators using educational tests and the lack of agreement among testing
experts have caused many teachers and administrators to believe that educational tests and educational research are no less fallible than opinion and
therefore have little to contribute to the development of sound educational
practice.
A new attitude toward educational testing is necessary. This attitude
must avoid misplaced confidence, on the one hand, and cynical distrust, on
the other. This new attitude should be guided by an intelligent understanding of the philosophy and methods of educational testing. This means that
research workers and laymen alike should recognize the fundamental
assumptions involved in the construction and use of achievement tests. Furthermore, if testing is really to contribute to educational theory and practice
by developing a body of valid techniques, objective data, and sound conclusions, the progress of research in this field must be accompanied by the
testing of one assumption after another so that progressively there will be
fewer critical points which are not supported by adequate evidence.
The development of a science always involves a series of assumptions.
The validity of the conclusions depends upon the validity of the assumptions. The science progresses both through the addition of new data and
through the testing of previous assumptions, so that bit by bit the shaky
scaffolding of untested assumptions is replaced by firm masonry. Educational research has been constantly in jeopardy through its failure to make
explicit its fundamental assumptions. Each research worker either accepts
the findings of previous investigators without examining their assumptions
to determine their acceptability for the purposes of the new investigation,
or makes a new investigation without reference to the implications of
previous but related studies. Consequently, the body of findings and techniques is almost inextricably mixed up with a confused mass of assumptions
and half-truths. Nowhere is this better illustrated than in educational
testing.
Is it not time for us to pass from this adolescent confusion into the
maturity of a carefully integrated science? Such an effort requires the
recognition by each investigator of the fundamental assumptions involved
in his study and the explicit statement of these assumptions. Each worker
should be encouraged to strengthen the growing structure of research by
testing certain of the assumptions previously made and by interpreting his
findings with due regard for the pertinent assumptions involved in his own
and in previous investigations.
Some of the major assumptions involved in achievement-test construction will be mentioned in this paper and possible procedures which might
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be followed in testing these assumptions will be mentioned. Several assumptions regarding the validity of achievement tests are common. It is generally
assumed that a single test is a valid test of a school subject. Thus we speak
of a test of arithmetic ability, or reading ability, or a test of American
history. Now, a valid test of a subject implies that the test measures the student's attainment in all of the important phases of the subject, each of
which is adequately and with proper emphasis represented in the test. A
school subject, however, usually involves a variety of objectives. The objectives in reading commonly include: interest and enjoyment in reading about
various topics, the ability to get the main idea from different types of selections, the ability to find and understand specific details, the ability to
organize and to evaluate the ideas obtained from reading, the ability to
catch the mood or feeling tone of certain types of reading selections, the
ability to judge and appreciate the quality of various types of reading selections, and knowledge of standards which may be applied to reading
materials. If a single test is to measure such a complex of outcomes, it must
include exercises which adequately test the student's attainment of these
various objectives and be so chosen as to give due weight to the various
aspects of the subject. But there is no standardized weight to be given these
different aspects of reading ....
Fortunately, this assumption is not necessary in building educational
tests. It is not necessary to attempt to construct a single test to cover a subject, but tests may be built to measure the student's attainment of particular
objectives or of combinations of them. In place of a single test of reading
there may be tests of the student's interest and enjoyment in reading about
various topics, tests of his ability to get the main idea from various types
of reading selections, and so on. This procedure has the added advantage
that the tests may be used by schools having distinctly different evaluations
for the particular objectives. The school which emphasizes interest and enjoyment in reading may give the results of the tests of this ability greater
weight than schools not emphasizing this outcome, although both schools
may be using the same instrument for testing.
A second major assumption often made when constructing achievement
tests is that there exists a satisfactory criterion of validity with which a new
test may be correlated. This gives rise to the concept of the coefficient of
validity which frequently is the correlation of the test results with the marks
given the pupils. This assumption is often not acceptable. The purpose of
achievement tests is to give the teacher a more valid and accurate instrument
for determining the student's achievement. Any test which correlates highly
with the marks given by the teacher is not likely to be an improvement over
the teacher's judgment. In place of this assumption, the criterion of a valid
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test should be the reaction of students in a variety of situations appropriate
to the objectives of the subject. The essential assumption in achievementtest construction here is that the student's reaction in a sampling of the
situations representative of the objectives is an adequate index of his
characteristic reaction in all situations representing the objective. This latter
assumption may be tested for each new test by extending the sample of test
situations indefinitely and determining the effect.
Another assumption with reference to the validity of tests is that tests
which do not directly evaluate the student's reactions in situations representative of the objectives are nevertheless satisfactory indexes of these reactions. For example, the objective to be measured by a vocabulary test is an
understanding of the meaning of a variety of words. The type of understanding required will vary with the word, but in general it means that the word,
as a symbol, will stimulate in the student certain appropriate reactions. The
purpose of words used in the directions for making a radio is to stimulate
the student to do certain operations; words used in describing a theory are
to direct the development of ideas; words in poetry are to stimulate an emotional reaction. The ordinary vocabulary test, however, does not provide a
means of evaluating such a range of reactions. The most common type of
exercise in vocabulary tests requires the student to choose the nearest
synonym for a given word from a list of four or five alternatives. This test
may be a satisfactory index of all of the reactions expected in an adequate
vocabulary test, but I know of no convincing evidence in support of it.
Test constructors have usually been content to set up a simplified device
for testing purposes, but they have rarely attempted to determine the validity of these devices by correlating them against the results of the evaluations
of the student's reactions in situations which are adequately representative
of the objective to be tested. The assumption can and ought to be tested in
any research program of test construction. There are times when a testing
device which is not perfectly correlated with direct measurements of the student's achievement may be used because it is practicable to administer,
whereas the direct measurement is not. It is, then, possible to recognize the
rough character of the index by making due allowance for the variation in
validity through the use of a standard error which has been computed on
the basis of the correlation between the direct measurement and the more
practicable device.
A second series of assumptions are concerned with the evaluation of test
responses. It is commonly assumed that the method adopted for marking
a given test will give a satisfactory evaluation of the student's responses in
the light of the objective being measured. This assumption is rarely tested.
For test exercises which cannot be scored by means of a key the marks
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assigned by one reader often differ from the marks assigned by another. Obviously, they cannot both be equally valid evaluations. In such a case, it
becomes necessary to establish a criterion for evaluation against which any
marking procedure may be checked. The most satisfactory criterion for
reactions which must be evaluated by personal judgment is probably the
composite evaluations of an infinitely large number of trained judges. Considering this large group as the total population in the statistical sense it is
possible to determine the number of judges needed to give evaluations
which are as close to the total composite as desired.
Even tests which are scored by means of a key ultimately depend upon
personal judgment in determining the degree to which the possible
responses represent the attainment or non-attainment of desired objectives.
Consider a multiple-response test in which the alternative responses include
true statements and misconceptions. Students may check true statements,
leave statements unchecked, or check misconceptions. In the light of the objective being tested, what is the relative value which should be assigned to
these three possible responses? In the opinion of instructors in certain
sciences the student who has a misconception is more unfortunate than the
student who knows that he does not know the answer. These instructors
assign the highest value to those checking the true statement, the next
highest value to those leaving the exercise unchecked, and the lowest value
to those checking a misconception. On the other hand, I have known certain
instructors in other subjects who express the belief that it is better for the
student to try to formulate an answer even though it is a misconception than
to make no response. These teachers give the highest value to those checking
the true statement, the next highest value to those checking a misconception, and the lowest value to those leaving the exercise unchecked.
This variation in practice illustrates the fact that even a so-called "objective test" requires personal judgment in its evaluation. To check the
assumption that a certain marking method gives a satisfactory evaluation
of the student's reply it is possible to use as the criterion the composite
evaluation of an infinitely large group of trained judges who are guided by
clear statements of the objective being measured. Variations from this
criterion on the part of any particular scoring method may be measured,
and an estimate of the amount of error likely to be involved may be made.
A second assumption involved in the evaluation of responses is that the
particular numerical values assigned to test responses provide a satisfactory
scale for measuring the degree to which the students have attained the objectives. This assumption involves a number of related problems which have
not been exhaustively investigated. Some test constructors give equal weight
to each exercise in the test, others weight an exercise on the basis of the
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relative number of persons who answer the exercise satisfactorily. Some test
scores are based upon a reference point which is the mean achievement of
a group of students. Others attempt to express a reference in terms of an
absolute zero. Some test scores are derived from the assumption that the
quality being tested is normally distributed, others are derived from the
assumption of equal-appearing intervals. These merely illustrate the variety
of methods in use.
It is possible to test the validity of these various methods of assigning
numerical values by establishing in each case the limits of possible error involved in these assumptions. This can be done by recalculating all the
numerical values for the test responses using assumptions which are at the
two greatest possible extremes from the assumptions used in the scoring of
the tests. These two sets of values obtained from the extreme assumptions
can each be correlated with the values originally used. This gives a means
of estimating how widely different it is possible for the test results to become
if the assumptions upon which the numerical values have been calculated
are changed.
The major assumption relative to reliability in test construction is that
the test provides an adequate and representative sample of the student's
reactions to all the situations in which the desired objective may be expressed. There are two factors which through their variation affect the reliability
of a given test. One of these is the range of situations in which the objective
may be expressed, and the other is the variation in the reaction of the student to a given situation. A test of ability to multiply, for example, should
adequately sample the range of situations in which the objective may be expressed. It should sample the different multiplication combinations; the
different numbers of digits in the multiplier and multiplicand; the different
situations in which multiplication may be used as, for example, buying
situations, the making out of a budget, and so on. The test should also sample the varying reaction of the student to the same situation. The latter
variation may be noted when the student, today, is able to multiply 7 by 8,
and, tomorrow, fails to do this exercise correctly. The testing of the
assumption of reliability is primarily a problem in sampling which may be
attacked by the usual techniques-of sampling, namely, by choosing samples
which include all the known variables and selecting cases within the samples
by some random method which is likely to include all pertinent variable not
now known to effect the result. The size of the sample needed may then be
calculated by the use of formulas for the standard error of the mean.
A final series of assumptions concerns the interpretation of test scores.
It is assumed that the test scores provide measurements in fine enough units
so that the student's progress may be noted and so that the tests may be used
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for experiments in methods of instruction. An examination of several widely used standardized educational tests reveals the fact that measurements
are being made in units so large that a single unit may represent the average
progress in achievement which takes place during an entire semester. That
is to say, the number of points of difference in the test score necessary to
be statistically significant is no less than the average amount which a class
gains in one half-year of study. It is apparent that such tests do not measure
in fine enough units to show the student's progress from week to week, or
month to month, nor to measure the differences between two months of instruction used in a subject for one year or less. The situation is like trying
to measure the progress of a baby's weight from week to week on a scale
measuring in pound units.
The assumption that the test measures in fine enough units may be checked for any particular test by giving the test in various forms to the class at
intervals of one week, or two weeks throughout the semester or year, and
noting the changes in test score during the progress of the class. In case the
test does not measure in units fine enough for the purposes intended it is
possible to get more refined units of measurement by making a more detailed analysis of students' progress and providing test situations to cover these
more detailed steps.
Concerning the units of measurement used in a test a second assumption
is that any difference in test scores which is statistically significant is correspondingly of social value and desirable to have. The only way to test this
assumption is to determine what the given units of measurement are
equivalent to in terms of recognized social values. It might be discovered,
for example, that a unit of improvement on a test is the equivalent of the
progress made in ordinary class work during three days of instruction. The
unit of improvement might be expressed in terms of its cost, or in terms of
other equivalent values both material and non-material. When tests are being used in educational research, it becomes increasingly necessary that the
units of measurement be expressed in understandable terms.
These four types of assumptions which are involved in the construction
of achievement tests are not exhaustive, but they are sufficient to represent
the nature of the fundamental assumptions which are commonly untested.
If test construction is to develop a sound body of philosophy, techniques,
data, inferences, and principles, it is essential that these assumptions be
tested one by one, so that we may be able to separate findings and methods
which are based upon valid assumptions from those which are untenable
because the assumptions underlying them are not true. This is a task which
challenges all who work in the field of achievement-test construction.

CONSTRUCTING ACHIEVEMENT TESTS

69

What Is Statistical Significance?

The term "statistically significant" abounds in current reports of educational investigations. Two examples may serve for illustration. In Wood
and Freeman's recent study of classroom moving pictures the results of an
achievement test given to classes in general science which had utilized
moving-picture films as a part of the teaching method were compared with
the results obtained by classes not using the films. The differences were
reported as statistically significant. In Hudelson's studies of class size, the
achievement-test records of large classes in the University of Minnesota
were compared with the results obtained from small classes, and the
differences were said to be not statistically significant.
What is meant by statistical significance? Is a difference which is
statistically significant necessarily of social significance? When a difference
is reported as not of statistical significance, does it necessarily follow that
there exists no difference of any importance? The interpretations which
have commonly been drawn from recent studies indicate clearly that we are
prone to conceive of statistical significance as equivalent to social
significance. These two terms are essentially different and ought not to be
confused.
The difference between the terms may, perhaps, be more clearly
presented through illustrations chosen outside of the field of education.
Suppose two herds of twenty-five cattle each were being fed two different
diets, and were being weighed from time to time to determine which herd
was gaining more weight. Let us present some hypothetical data to illustrate
statistical significance. The total weights of the two herds at the beginning
of the experiment were the same. At the second weighing some of the steers
in the first herd had gained a great deal of weight, and others had gained
but little. The same was true in the second herd. Nevertheless, the average
gain in the first herd was 187 ± 1 pounds per steer, while the average gain
in the second herd was only 181 ± 1 pounds. The difference in average gain
between the two herds was 6 ± 1.4 pounds. By our usual criteria this is a
statistically significant difference. We can be practically certain that with
two other much larger herds chosen in the same way and fed the two diets,
those fed upon the diet given the first herd would show greater gain.
The greater gain of the first herd is statistically significant, but is it
significant for the cattle feeder? Here is an added gain of 6 pounds per steer.
Applying the usual interpretation of probable error, we can be practically
certain that other similar herds would not show less than .5 pounds nor
more than ll.5 pounds greater gain per steer. Is this gain worth the cost?
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Obviously, that is another question altogether, and cannot be answered in
terms of statistical significance. We should need to know the cost of this diet
which brings added weight, and the difficulties which might attend its use.
The fact that the gain in weight made by the first herd is statistically
significant does not prove that the gain is worth the cost.
This illustration serves equally well for the field of education. Scientific
studies of learning and teaching which reveal statistically significant
differences in the effects of various materials or methods should be continued or supplemented so as to indicate the social importance of a
difference together with its social cost. For example, in a recent study we
found that a definite program of conferences between instructors and
students in The Ohio State University resulted in an increased achievement
equivalent to 17 points on a comprehensive achievement test. Readers want
to know, and the investigators should make it a point to report, how much
this difference is and how much it costs. We discovered, for example, that
the interviewed students accomplished as much in ten weeks as the others
did in twelve, that the students liked the informal contacts with the faculty,
and that to provide for conferences required one-third more instructors.
This sort of information helps the readers to interpret and to utilize such
investigations.
Differences which are statistically significant are not always socially important. The corollary is also true: differences which are not shown to be
statistically significant may nevertheless be socially significant. Again, an
example chosen from without the field of education may serve as a better
illustration. Suppose that the gasoline consumption of two automobiles
were being compared by running them both around a two-mile track,
measuring the gasoline in the tank before and after the run. Suppose, further, that a quart measure were the only measuring device available. Ten
times the gasoline consumption was measured, and each time the closest
estimate which could be made with the quart measure was that each
machine had consumed about a pint in running around the track.
If this were an educational investigation the difference in gasoline consumption of the two machines would be reported as "not statistically
significant." Readers would interpret the report as showing that there was
no difference in the gasoline consumption of the two automobiles. Would
this be a valid interpretation? Certainly not. No difference was found, but
it is apparent to us that the technique of measurement is entirely too crude
for the purpose. Either a smaller gasoline measure should be used, or longer
runs should be made. When the two automobiles were run for sixty miles,
the first consumed only three gallons of gasoline, while the second consumed four. Here was a difference of real importance which, through lack of
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refined methods of measurement, failed at first to be revealed as statistically
significant.
Similar illustrations are available in studies of learning and teaching. A
recent investigation of large and small classes compared the gains made in
one semester on a standard test. The average gain during the semester made
by the large class was only 8.2 ± 1.5 points, and by the small class, 9.1 ±
1.6 points. It is evident that the difference between the gains made by the
two classes is not statistically significant. Is there no difference of any social
importance? This question cannot be answered by the use of a technique of
measurement so unrefined. The probable error of the gain in each of these
classes is approximately 1.5 points. Ordinarily, we demand a difference of
at least 3 times the probable error to be certain that there is a real difference
which is probably not due to the unreliability of the measurements. In this
case, then, a gain of at least 4.5 points is required for the gain to be
statistically significant. Since in the entire 18 weeks of the semester the
classes gained only about 9 points, it is apparent that the test used was so
crude a measuring instrument that for statistical significance a difference
would need to be equivalent to nine entire weeks of instruction. Suppose
one of the classes was actually superior to the other in attainment by an
amount equal to four weeks of instruction. To be four weeks ahead at the
end of a semester would certainly be important socially, but such a
difference would not even be statistically significant with the crude
measurements of this test. Really important differences may not be revealed
as statistically significant when the methods of measurement are not
sufficiently refined.
More refined tests for such purposes can be constructed by increasing
their length and reliability. In the study at The Ohio State University, referred to previously, in which the effects of conferences between instructors
and students were determined, we found that the first test used would not
reveal a statistically significant difference which was less than that gained by
a class during three weeks of instruction. By revising and lengthening these
tests we are able to develop measuring instruments that would indicate
differences which were statistically significant even when these differences
were as small as the gain made by a class in one week of instruction. Most
comparisons of teaching methods and materials require measurements correspondingly refined.
The implications of the distinction between statistical significance and
social importance should be apparent to all research workers. Upon us is
placed the responsibility, first, of determining whether real differences exist
and then of indicating their social importance and their cost. When we fail
to find any statistically significant difference, we are not justified in con-
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cluding at once that no real differences exist. We bear the responsibility for
developing appropriate techniques of measurement, methods so accurate
that if there are any real,differences of importance they will be revealed with
some precision. These measures must be so refined that we can determine
differences which though small may be worth the effort to attain.
When we have measured differences with such precision, we need to be
able to express them in terms of recognized social values. The research
worker who reports his data in terms of abstract scores without further explanation is encouraging his readers to make gross errors in interpretation.
The only way that the social significance of differences can be appreciated
is for the research worker to show what these differences amount to in terms
of weeks of schooling, hours of effort, depth of satisfaction, or other
recognized social values.
Making a Co-operative Test Service Effective
There is danger that the value of standardized tests will be lost. Their
development during the past thirty years has offered an opportunity for
teachers to use tests more carefully prepared than the typical examination.
Standardized tests have been given extensive trial so that many ambiguities
and extraneous difficulties are removed. They can be more accurately scored
and represent a wider range of content than the usual examination, and
norms are provided so that the results obtained in a particular class may be
compared with those of other classes and of other schools. Notwithstanding
these characteristics, there are developments which threaten to cancel the
values to be gained from the use of standardized tests.
Persistent attempts are made to construct one standardized test to cover
an entire course or an entire subject. Exceptions to this method are the tests
in arithmetic, reading, and language; but in the content subjects in high
school and college, a single test often is made to cover an entire course. The
author constructing such an examination is determining not only the particular objectives to be measured by the test, but also the relative emphasis
to be assigned to each of these objectives. Consider, for example, some
commonly used standardized test in American history. The author selects
the items to cover each of the important aspects in the test, and he sets a
certain relative value on them. Every teacher using this test is evaluating his
instruction by an instrument which measures each pupil's achievement in
terms of the emphasis judged important by the author of the test. From institution to institution and from teacher to teacher, we find differences in
the relative importance attached to the various objectives to be reached
through instruction in any subject. This is especially true in high school and
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college, and as a natural result, we find many teachers and administrators
becoming critical of standardized tests. They make such comments as:
"This does not measure the objectives which we are trying to attain in our
classes," "This test mainly measures information, whereas we place major
emphasis upon interpretation of facts and upon attitudes." Such criticism
is often sound. Tests constructed in this way and used as they have been in
the past may place a "strait-jacket" upon education. Legitimate differences
in the emphasis placed upon the various goals to be reached in any school
subject are to be expected with variations in environment, in types of pupils
and in philosophy of education. No single test can be an equally valid
measure of instruction for every school in the country or even for every
school in a single state.
On the other hand, it would be unfortunate if every teacher in the state
or country could depend only upon examinations or tests which he has constructed. Few teachers have the time to develop the refined measuring instruments necessary to make an exact evaluation of the results of instruction. Few institutions can afford the cost of special agencies devoting their
time to the construction of improved examinations. Much of the promise
of better tests disappears if complete reliance is placed upon examinations
constructed by the individual teacher or institution. There is equally small
promise of better tests if the objectives to be measured and the emphasis
to be placed upon each objective are decided by a maker of standardized
tests who makes no provision for the variations among institutions and
instructors.
The choice in my opinion is not limited to these two possibilities. A cooperative program of test construction can be developed which provides for
the differences in the objectives emphasized by different instructors and institutions and at the same time contains the advantages of the standardized
test. This program is based upon the conception of an examination not as
the device for measuring the subject, but as an instrument for measuring
one of the objectives to be attained by the subject. An adequate measurement of results reached by teaching the subject would require a series of examinations testing each of the important objectives set for this subject.
Thus, one examination in zoology is not enough, but a series of devices are
needed for measuring such important objectives as the ability to draw
reasonable generalizations from the data of experiments; the ability to propose experiments to test hypotheses; the ability to apply important
zoological principles to new situations; the memory of the important facts,
terms, and principles of zoology; and the like. When examinations are conceived in this way, it is possible to devise a measure of an important objective of zoology which may be used widely throughout the country, for
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wherever there is divergency of opinion as to the importance of this objective it can be given a different weight. A comprehensive examination under
such a plan would consist of a series of tests measuring the objectives considered important by the institution in question. The results of each of these
tests would then be weighted in accordance with the judgment of the institution as to the relative emphasis to be placed upon each objective.
Furthermore, when an institution can determine the relative value to be
assigned to various objectives, it can then interpret the results of its own
teaching in the light of pupils' attainment of these fundamental objectives.
This procedure also provides a diagnostic instrument which can be used to
guide remedial teaching. The development of tests to measure the attainment of the various specific objectives reduces the possibility of the serious
neglect of the fundamental ones by a particular instructor.
The advantage of this procedure lies in the fact that a device for measuring a particular objective can be worked out carefully, can be given
thorough trial, and can be used widely among many institutions so that
classes may be compared with each other. Each instructor using the device,
however, may interpret the measurement in the light of the emphasis he
places upon that objective. The possibilities of this plan may be illustrated
with the subject of college zoology.12
If a co-operative test service is to be provided for zoology, it will be
necessary to develop devices for measuring the attainment of each of the objectives considered important by many teachers of zoology. The first step
in a co-operative test project in this subject will be to make a survey of the
objectives which need to be measured. Such a survey will give a list of objectives which would include the following:
1.
2.
3.
4.
5.
6.
7.
8.

A memory of important zoological information
An understanding of the common technical terms in zoology
An ability to draw reasonable generalizations from experimental data
An ability to plan experiments by which to test hypotheses
An ability to apply zoological principles to concrete situations
Accuracy of observation
Skill in use of the microscope and other essential tools
An ability to express effectively ideas relating to zoology 13

It is apparent that if these eight objectives are measured separately we
shall need as many tests or devices. Furthermore, because of possibly wide
differences of opinion we shall need to break up certain of these objectives
into more specific goals to be tested. The first and second objectives above
will need to be subdivided. Some instructors in zoOlogy place a great deal
of emphasis upon information about the morphology of certain type forms
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of animals. Others are more concerned with the student's knowledge of
animal physiology. Still others emphasize facts dealing with the classification of animals, while others may emphasize cytology and histology,
heredity, evolution, ecology and distribution, and the history and scope
of zoology. To have wide use tests of zoology which measure the two
objectives, memory of important information and understanding of
technical terms, must be subdivided into these eight parts. When this is done
instructors who consider information about morphology especially important may weight the score accordingly since it is measured separately from
information about animal physiology, about the classification of animals,
or about any of these other aspects. Obviously, then, every objective must
be analyzed to a point where there is little difference of opinion regarding
the importance of outcomes classified under the specific objective.
This survey of the objectives reveals the types of student behavior for
which separate measuring devices must be developed. The next step is to
construct and to perfect devices for measuring each of the desired outcomes
of the course. This is the point at which the importance of co-operative
effort becomes apparent. To construct a valid and accurate device for
measuring each of a dozen or more objectives requires the efforts of more
than one person. A man may be found, however, who is especially interested
in devising means for measuring the student's ability to draw generalizations from experimental data. Another may be willing to assume responsibility for developing procedures for testing the student's ability to apply
principles to concrete situations. Still another may be eager to construct
tests for measuring the information which a student possesses about morphology, and another may be willing to make an examination to test the
facts of heredity. It is possible in this way to get the concerted efforts of a
large number of interested persons in developing examinations which may
be used widely in spite of differences in the emphasis placed upon various
objectives of the course.
This plan provides another advantage not ordinarily obtained by the
typical standardized test. Since it is a co-operative enterprise, the burden
resting upon any individual is not so heavy but that a program of continuous test construction and improvement may be provided. One man in
the field of zoology has been assuming responsibility for selecting materials
to measure the application of principles. To keep this on a continuous basis
he has agreed to spend a few hours each week searching the literature for
new principles which may be developed from time to time and for new applications of these principles. After these have been submitted to representative zoologists for criticism they will form the basic material for the new
tests to be constructed each year to measure the student's ability to apply
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principles to concrete situations. Because new tests are continually prepared
they can be used to test the student's ability to apply principles to new situations. A second man is responsible for going through the reports of current
research in zoology and making a record of those experiments with which
elementary students are not familiar but which they might be expected to
interpret. He has agreed to carry this on year after year so as to provide
materials for new examinations each year which measure the student's ability to draw generalizations from the data of new experiments. Since this provides experiments which are really new to the student, they can be used to
measure his ability to interpret new experiments rather than to test his
memory of the interpretation someone else has made of an old experiment.
A third man is responsible for selecting the facts which are discovered from
year to year with reference to animal physiology. After this material has
been criticized it will form the basis for continually improved examinations
covering the student's information about physiology.
A description of this plan should indicate its advantages. As long as we
attempt to measure all of the outcomes of the subject by one examination
which gives one score for the pupil's achievement, we are likely to place a
"strait-jacket" upon education. As soon as we separate the objectives about
which there is difference of opinion and measure each of these separately
it is possible to develop examinations which can be used widely without
solidifying educational procedures. It also makes it possible to obtain the
assistance necessary to develop a valid and exact instrument for measuring
a particular objective ....
Techniques for Evaluating Behavior

Specialization in educational research so confines our thinking that various
techniques for accomplishing the same purpose are commonly thought of
as belonging to different fields of investigation and are rarely used by the
same individual, yet many a problem is most appropriately attacked be
several methods rather than by one. Especially is this true in that area called
measurement, appraisal, or evaluation. The techniques of objective testing
are differentiated from the methods of the psychological laboratory. The
observation of child behavior is considered a distinct and separate field
from mental testing, the analysis of pupils' written work is contrasted with
personal-interview procedures, and the use of interest questionnaires is not
identified with the collection of anecdotes.
Essentially, however, these techniques are methods for accomplishing
the same purpose; they are all devices for evaluating human behavior. By
isolating each device and making it a subject of special study we have pro-
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bably improved the effectiveness of the device, but we have lost the value
which comes from realizing the similarities in all of these procedures. The
research worker, teacher, or school administrator confronted with the problem of appraisal is likely to think of one of these devices and fail to
recognize that the choice of the particular method of evaluation should depend upon the effectiveness of that method for the particular problem under
consideration. A clearer recognition of the common elements in all of these
methods of evaluation is needed to provide a basis for choosing the techniques to use in a particular situation.
All methods of evaluating human behavior involve four technical problems: defining the behavior to be evaluated, determining the situations in
which it is expressed, developing a record of the behavior which takes place
in these situations, and evaluating the recorded behavior. Regardless of the
type of appraisal under consideration, whether it be the observation of
children at play, the written examination, the techniques of the
psychological laboratory, the questionnaire, or the personal interview, these
problems are encountered. The choice of the methods of evaluation rests
primarily upon the effectiveness with which the methods solve the particular
problems.
To define the behavior to be evaluated is essentially to determine all of
the kinds of behavior which are particularly significant for the purposes
under consideration. The reactions of any human organism are so many
and varied that it is necessary to isolate the particular reactions which are
significant for a given purpose. For example, during the process of instruction in a subject such as arithmetic, pupils are reacting in many different
ways, some are talking, some are smiling, some are moving about in their
seats; but these are probably not significant kinds of behavior from the
standpoint of the purposes of arithmetic instruction. In making an appraisal of value in the field of arithmetic it is necessary to define the kinds
of behavior which are significant in arithmetic so that we may discover
whether the pupils are reacting in desirable ways. This definition would probably include behavior such as the ability to determine the total amount of
an itemized grocery bill, a feeling of the importance of accurate numerical
computations, the ability to determine the arithmetic processes to use in
solving typical problems which are encountered in everyday life, and so on.
Similarly, one must define social adjustment in order to evaluate the effectiveness of a child's adjustment in a social group. There are many reactions
which the child makes when in a social group. Some of these reactions are
random and of little or no significance from the standpoint of social adjustment, while others are vitally related to social adjustment. It is therefore
necessary to identify the significant behavior so that the evaluation will con-
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cern itself with the significant rather than the irrelevant kinds of behavior.
A chief defect in defining behavior for educational evaluation has been
the failure to indicate all of the types of behavior which are significant in
the educational development of boys and girls. We have defined the reactions involved in recalling information; we have concerned ourselves with
the overt behavior involved in spelling and handwriting. We have
characterized somewhat accurately the behavior expected of pupils in
locating places on maps. Much less frequently have we defined the emotional reactions, the attitudes, and the interests of boys and girls which are
of educational significance. Nevertheless, these latter kinds of behavior are
fully as significant in the complete development of boys and girls as are the
kinds more commonly defined for purposes of measurement.
A satisfactory definition of behavior to be evaluated will indicate all of
the kinds of reactions which are significant for given educational purposes.
For example, in connection with the Payne Fund study of motion-picture
appreciation conducted by Mr. Dale, an effort is being made to evaluate the
progress children are making in appreciating motion pictures. When we
begin to define the behavior to be evaluated in this project, we find that
there are many kinds of reactions which are significant in connection with
motion-picture appreciation. We are concerned with the likes or dislikes
which children have for particular motion pictures, with the standards
which they customerily use in judging motion pictures, with the abilities
which they possess for applying these standards to particular motion pictures, with the sources to which they ordinarily turn for information about
the motion pictures that they might possibly attend, with the attitudes which
they have toward the importance of the motion picture as an agent for
social education, and so on. It is clear that many of these types of behavior
are not ordinarily recognized when teachers or research workers embark
upon a project of appraisal, yet it is no less important in any appraisal to
indicate all of the significant kinds of behavior which need to be evaluated.
A satisfactory definition of the behavior to be evaluated will also describe
each of these significant kinds of reactions more exactly so that those
aspects of behavior with which we are primarily concerned in the project
will be clearly understood. In the field of literature, for example, we talk
a good deal about the importance of developing appreciation. Before we
can appraise the degree to which boys and girls are developing literary appreciation, we must describe what we mean by literary appreciation in terms
of human reactions. It is particularly difficult to describe objectively the
behavior which we call appreciation because our ideas of appreciation come
from our own feeling; that is to say, our own recognition of our likes and
dislikes led us to speak of an appreciation or a strong liking for something.
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With our present ignorance of the objective reactions associated with likes
and dislikes the definition of an appreciation usually implies only that
others have developed feelings of like or dislike similar to those we ourselves experience.
The definition of literary appreciation or of any other kind of behavior
should not only describe the kind of reactions to be expected but should also
indicate the range of stimuli which may be expected to bring forth this reaction of appreciation or liking. It is only necessary in the definition to indicate that literary appreciation involves the development of a liking for
good literature in contrast to poor literature and then to define good
literature from the point of view of the persons whose behavior is to be
evaluated. For high-school pupils this means that the definition should include a statement of the kinds of literature which are "good literature" for
high-school pupils.
The difficulty in defining literary appreciation, as in defining other kinds
of behavior, is due to these two aspects, describing the reactions which are
significant and indicating the range of stimuli which may be expected to
bring forth these reactions. The definition of literary appreciation is unsatisfactory to the degree that we have only a vague apprehension of the
nature of the reactions which we call likes and dislikes and the degree to
which we do not indicate the sorts of literature which high-school pupils
may be expected to like. If our definition of literary appreciation is vague
in either of these respects, our evaluation of the development of literary
appreciation among high-school pupils will be correspondingly unsatisfactory.
Fortunately, the problem of characterizing the kind of behavior is not so
difficult in the cases of behavior ordinarily apparent in the reactions of other
people. Skill in laboratory manipulation, for instance, has made itself evident to us in the reactions of other people as well as ourselves, the habit of
cleanliness, the ability to read, the skill in handwriting are all examples of
behavior which manifests itself in other people as we come in contact with
them. On the other hand, the feeling of inferiority, the satisfactions obtained from seeing good drama, the interest in investigating scientific problems,
and sensitiveness to human suffering are all examples of human reactions
which have become evident to us largely through our own feelings rather
than through our contacts with others. As a result, these types of behavior
are difficult to define except in terms of subjective feelings. However, for
many purposes they are important. To make no attempt to evaluate such
behavior because of the difficulty in defining it is indefensible. In most cases
it is possible to define these types of behavior somewhat more accurately
than the usual definitions and to make at least a rough appraisal.
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The fact that generalization of behavior is less pronounced in some people than in others and the additional fact that a type of behavior which is
desirable under some conditions is undesirable under others make it
especially important to indicate in the definition the variety of conditions
under which the behavior should be expected to appear. For example, we
often talk about people developing intellectual curiosity. If we mean by this
an interest in making investigations in any field of human endeavor, it is
obvious that the evaluation of such behavior involves sampling the reactions of people under a large variety of conditions. If, on the other hand,
the teacher of chemistry wishes to discover the degree to which his pupils
are developing an interest in investigating chemical problems, then the
definition of this behavior should indicate that the interest in investigation
is limited to the field of chemistry.
Similarly, an evaluation of effective English expression requires a
definition of the behavior "effective English expression" which indicates the
limiting conditions under which the behavior may be expected to exist.
Generally, such a definition would indicate the types of expression which
are significant in the particular case such as social conversation, business letters, scientific reports. The purposes of these types of expressions would
also need to be defined, and the audiences for whom the expression is
prepared would be suggested. A complete definition of the behavior which
is appropriate for a given unit of instruction in English might be one of the
following: writing reports of chemical experiments for laymen in chemistry
which would make clear to them the nature and the results of the experiments, writing personal letters to high-school friends which would interest the friends in one's experiences, writing business letters to a retail
store which would make clear the nature of an error made by the store in
connection with a recent purchase. If the behavior to be evaluated is much
more general than this, the definition should make clear the generality of
the conditions in which the behavior is expected to be expressed.
The critical importance of definition in connection with any evaluation
of behavior has not always been recognized. It is one of the chief sources
of difficulty in satisfactory measurement. As each task of appraisal is
begun, the work is greatly clarified if an understandable definition of the
behavior to be evaluated is formulated, a definition which includes all of
the more important aspects of behavior related to the problem, which
characterizes the types of reactions to be measured and which indicates the
limiting conditions under which these reactions are likely to take place.
The second major problem involved in all measurement is to select the
situations which give opportunity for the behavior to be expressed and to
be recorded for purposes of evaluation. What are the situations in which
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the ability to understand printed directions may be expressed and in which
we may get evidence of the degree to which children possess this ability?
What are the situations in which tolerance toward the ideas of other people
may be expressed and in which we may get evidence of this tolerance? What
are the situations in which the appreciation of good motion pictures may
be expressed and in which we may get evidence of this appreciation?
From the standpoint of efficient measurement there are several
characteristics to be desired in the situations chosen for evaluation. In the
first place, it is necessary that these situations really give opportunity for the
expression of the behavior in question or of reactions which are useful indexes of this behavior. Many techniques fail at this point. In the field of
written examinations it is common to use, as situations for measuring the
pupils' ability to apply principles of a subject, questions which have been
completely discussed in class so that they give pupils an opportunity to show
their ability to recall what has been discussed in class rather than to apply
principles to the solution of problems which are new to them. In literary appreciation it is common to present situations which give pupils an opportunity to indicate the facts they know about good literature rather than their
liking for good literature. In the field of drama it is not uncommon to use
situations which test the pupils' recall of the teacher's opinion of the quality
of certain dramatic productions rather than their own critical evaluation of
these dramatic productions. These are common weaknesses of current attempts at appraisal. Situations chosen for purposes of evaluation should
meet one of two conditions. Either they should provide an opportunity for
persons to express the behavior being measured, or else they should provide
an opportunity for persons to react in a way which has been found by actual
experiment to be a satisfactory index to the behavior considered.
Another important quality of evaluation is the degree to which extraneous
factors are controlled. In written tests the vocabulary of the questions is
often an extraneous factor which affects the reactions of pupils and thereby
injures the effectiveness of the measurement. The unusual nature of the instruments used in the psychological laboratory may distract the attention of
the subjects and thus influence the results. In the observation of children
who are carrying on typical play activities the complexity of the situation
often introduces extraneous factors which influence the observed behavior.
The desire for social approval or the lack of rapport in the use of interest
questionnaires may seriously affect the reactions. In connection with every
problem of evaluation we ought to consider carefully the methods by which
we may control conditions most effectively so that those extraneous factors
which seriously affect behavior may be eliminated.
A third quality to seek in the evaluation situation is its practicability

82

THE SERVICE STUDY YEARS: 1929 TO 1938

from the standpoints of time, effort, and facilities required. There are cases
when the observation of children at play will provide situations in which a
defined type of behavior may be expressed, but those situations arise so
rarely in the typical play of children as to require months of observation
before any significant reactions are likely to be observed. This is obviously
an impracticable technique for measuring such a type of behavior. A controlled situation in which the opportunity for the defined behavior may be
offered at will is obviously much more desirable. The purpose of many
testing techniques and of laboratory methods is to control the situation so
that the desired reactions will be stimulated at will, and the measurement
may be made more quickly than would be the case if we were to depend
upon its occasional stimulation in the undirected activities of life. One of
the major technical problems in measurement is to control the behavior
situation without introducing extraneous factors which seriously affect the
reactions taking place in the situation.
The expenditure of effort and facilities is also a real problem in appraisal.
If the measurement requires expensive equipment, it is at once beyond the
reach of many parents and teachers who are most in need of satisfactory
techniques. If the method requires a great deal of additional effort, it is also
obvious that it will not be used by a vast majority of people. Too little attention has been paid to the simplification of some of the more effective techniques of evaluation.
A fourth quality to be desired in the situations selected for purposes of
evaluation is reliability. It is necessary that these situations so sample the
defined behavior that conclusions drawn from the reactions of persons in
these situations are dependable. In general, this means sampling the variety
of conditions in which the behavior may be expressed and including a large
enough number of these situations so that the behavior noted in these situations is typical of the persons whose reactions are measured.
To make a wise selection of situations in which the defined behavior is
to be measured requires a thorough canvassing of the possible situations,
checking each of the possibilities with reference to the opportunity it provides for expression of the behavior, the degree to which extraneous factors
are controlled, its practicability, and its reliability. This means cutting
across the usual lines of demarcation separating written examinations, the
observation of pupils, the methods of the psychological laboratory, questionnaire methods, personal-interview methods. This elimination of the
lines of demarcation is desirable because it is likely to provide a more complete measurement procedure than is possible where one is restricted to a
special technique.
The third major problem occurring in every evaluation is that of a record
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of behavior. The significance of a record is due to the fact that single bits
of behavior are far less meaningful and far less capable of objective evaluation than are cumulative records of behavior. No one has emphasized this
fact more strongly than Mr. Ben D. Wood who developed the American
Council Cumulative Record Form. The experience with this and with other
forms of cumulative records clearly indicates the importance of making
records in any useful program of evaluation. The possible records which
might be made are varied. We may depend upon an individual's memory
of the reactions which took place; we may utilize the memories of several
observers; we may write a description of the behavior as it takes place, or
shortly thereafter; the behavior may itself involve the making of a record
as in the case of a written examination or the making of a product such as
a dress in a clothing course; we may make motion pictures or sound records.
There are, in fact, a wide variety of possible records many of which have
rarely been utilized although they merit careful consideration in some
situations.
Two characteristics are to be sought in a record of behavior. In the first
place, the record should indicate the significant reactions which actually
took place rather than a summary interpretation of these reactions. The importance of this quality is due to the fact that the reactions which actually
took place are objective data largely free from the subjective interpretation
of the individuals making the record, while the summary interpretations involve much more subjectivity for a single bit of behavior recorded. The
behavior can be evaluated more objectively and with greater validity as the
number of records increases. Most rating scales have failed to take this principle into account with consequent fluctuations in ratings obtained by
different observers and an increased difficulty in interpreting the ratings for
particular purposes. The recent experimentation with the evaluation of
character traits at Rochester Mechanics Institute suggests the value of anecdote records; that is, descriptions of actual behavior taking place in situations noted by the instructor, in contrast with rating scales which provide
records only of the summary interpretation of the behavior observed. For
some time the faculty at Mechanics Institute had been utilizing rating scales
for character traits. They found, however, that the ratings in many cases
were almost meaningless for a student might be rated high in a certain trait
by half of his intructors and low in the same trait by the other half. The
hypothesis was advanced that this was due to the difficulty of determining
the meaning of the isolated bits of behavior coming to the attention of any
individual instructor at anyone time. Accordingly, the anecdote record was
devised. This was merely a description made by each instructor of any
behavior which he observed which he thought significant. When these anec-
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dote records had been collected from a number of instructors over a period
of time, it was found possible by reading these cumulative descriptions of
behavior to reach an interpretation which did not fluctuate widely from one
competent reader to another. These interpretations are frequently corroborated later.
Judged by the principle that a record should describe accurately all the
significant reactions which actually took place, most rating scales, most
score cards, many interest questionnaires, and many personal interviews are
unsatisfactory. On the other hand, moving-picture records, sound records,
many comprehensive observation check lists, many written examinations,
and the collection of products resulting from behavior are much more
satisfactory. In many cases, it is not difficult to change the record form
without changing the situation in which the behavior is expressed. In art,
for example, the practice of scoring drawings or objects made by pupils, retaining only the score as a record, may be changed to one in which samples
of the objects themselves may be retained for the record, permitting later
evaluations at any time.
The second quality desired in a record is practicability. Those requiring
a great deal of time, effort, and facilities are obviously handicapped. The
ingenuity of technicians can well be directed toward the simplification of
records without sacrificing the primary requirement that they give an accurate characterization of the significant reactions which took place. Mr.
Tharp's work in the development of oral pronunciation tests in the modern
foreign languages is an illustration of a successful attempt to develop a
more practicable record of behavior. He experimented with a record sheet
in which the student indicated the pronunciation of particular foreign words
by selecting the nearest equivalents among English words listed on the sheet.
He compared this record with the actual pronunciation which was recorded
on a dictaphone and found a close similarity between the two types of
records. In our work in botany and zoology we have developed a check list
of reactions made by students while using the microscope which may be
easily checked by an observer and which gives a record closely approximating a motion-picture record of the students' behavior. The value of any
comprehensive program of measurement is greatly enhanced by the
maintenance of cumulative records of actual behavior which make it possible to interpret more intelligently the development of children and to formulate a more effective educational program in the light of the evidence
obtained from these records.
The fourth problem encountered in all attempts at appraisal is the problem of evaluation. Since this has been discussed at some length in a
previous article, I shall not repeat the discussion here. 14 The chief difficulties
in evaluation are those of determining the standards to use, of obtaining
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greater objectivity, of determining the scale values for different types of
behavior, and of obtaining measurements in units fine enough for purposes
of exact appraisal.
Projects involving appraisal, testing, or measurement are all efforts to
evaluate human behavior. The kinds of human behavior significant in
education are extremely varied and cannot be adequately evaluated by one
type of techniques. All evaluation really involves the four major problems
already enumerated: defining the behavior to be evaluated, selecting the
situations, making a record, evaluating the behavior recorded. By expanding our repertoire of possible techniques of evaluation to include observations, laboratory methods, written examinations, personal interviews, and
the collection of products we shall add materially to the potential methods
of evaluation in any given case. By selecting the particular techniques to use
from this expanded repertoire on the basis of the effectiveness in this given
case with which these methods solve the four fundamental problems of
evaluation we shall add immeasurably to the adequacy of our evaluations
of human behavior.
Notes
1. For a more detailed statement of the objectives see Sampson, Homer C. "Objectives of
Elementary Courses in Botany." Journal oj the Michigan Schoolmasters Club (University of
Michigan Official Publication, No. 77, 1931), pp. 54-65.
2. For a detailed description of the microscope test see Tyler, Ralph W. "A Test of Skill in
Using a Microscope." Educational Research Bulletin, IX (November 19, 1930), pp. 493-96.
3. Tyler, Ralph W. "Measuring the Ability to Infer." Educational Research Bulletin, IX
(November 19, 1930), pp. 475-80.
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Research Bulletin, X (April 15, 1931), pp. 199-208.
10. The formulation of these objectives and the work on the measurement has largely been
done by W.M. Barrows, D.F. Miller, and J.W. Price of the Department of Zoology.
11. The construction of the test was suggested by H.C. Sampson of the Department of Botany
and was developed through his help and the co-operation of W.M. Barrows of the Department
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12. Zoology is used for illustration because the plan described is being followed in constructing high-school and college tests in botany, chemistry, and zoology. This is a part of the work
of the Co-operative Test Service of the American Council on Education. Teachers interested
in trying out tentative forms of tests in these fields are urged to write to the author.
13. These objectives are discussed at greater length in the following article: Tyler, Ralph W.
"Measuring the Ability to Infer." Educational Research Bulletin, IX (November 19, 1930), pp.
475-80.
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APPRAISING
AND RECORDING STUDENT
PROGRESS: THE EIGHTYEAR STUDY

1

OVERVIEW

Between 1934 and 1942 Ralph Tyler was the Director of Evaluation of the
famous Eight-Year Study. Appraising and Recording Student Progress is
basically a report of the work of the evaluation committee of the Eight-Year
Study. It is not an evaluation of the thirty participating schools, since Tyler
believed that the responsibility for evaluating a school's program rested
with the staff and clientele of the school. He saw the work of his group as
that of facilitating the staff in formulating educational objectives and then
assisting them in developing assessment techniques to measure them. The
reader will notice when reading the excerpts from Appraising and Recording Student Progress the influence of his earlier ideas contained in Part I.
Appraising and Recording Student Progress presented us with a number
of difficult decisions on what to include and exclude. We decided to make
most of our selections from the appraising section of the book. It is this
section that contains the best examples of Tyler's work that was later
to influence curriculum development, and the teaching of tests and
measurements courses. It is the ideas about objectives and evaluation contained in the appraising section of the book that, after Sputnik in 1958,
greatly influenced many curriculum development projects in math and
science, and later the evaluation of innovative programs funded under Lyn89
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don Johnson's Great Society legislation. It is this section of Appraising and
Recording Student Progress that had a tremendous influence on the
development of different models of program evaluation that began in the
1960s.
The section that dealt with recording student progress is historically interesting. It describes the need to record data at the individual level, the
class level, and the school and district levels. It describes ways to record outcomes and report them to students, parents, teachers, colleges, and the
general public. Therefore, to give the reader a flavor for this section of the
book, we included a short section on reporting results to parents. Most of
what follows Part II is from the appraising portion of Appraising and

Recording Student Progress.
Key Points

• The Eight-Year Study became a training ground for a staff that was comprised of many of the later leaders in testing and evaluation.
• Evaluation is a process by which the values of an enterprise are ascertained, an appraisal of the degree to which the objectives of an institution are
being realized. It is an integral part of the educational process.
• Different audiences need different types of information.
• Then, as now, existing commercially available standardized tests did not
lend themselves to an appraisal of the unique objectives of a school.
Assessment devices must in large part be tailored to fit the desired outcomes of instruction.
• A comprehensive program of evaluation should serve a broad range of
purposes: (1) grading students; (2) grouping students; (3) reporting to
parents on their student attainment; (4) reporting to school boards on the
attainments of students, schools, and classrooms; (5) validating the
hypotheses under which an institution operates; (6) guiding students; (7)
reinforcing teachers; and (8) providing feedback for public relations.
• In thinking about evaluation, schools should operate under the following
eight assumptions: (1) education seeks to change behaviors of students in
desirable ways; (2) these behavior changes constitute the educational objectives of a school; (3) evaluation should assess the degree to which these
objectives are being obtained; (4) human behavior is too complex to be
measured by a single instrument along a single dimension; (5) evaluation
must consider how behavior patterns of students are organized; (6) paperand-pencil examinations are not sufficient to appraise all of the desired
outcomes of instruction; (7) the way schools measure outcomes influences
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teaching and learning; and (8) the responsibility for evaluation belongs
to the school's staff and clientele.
The general approach to evaluation contains the following seven steps:
(1) formulating objectives; (2) classifying the objectives; (3) refining and
defining objectives in behavioral terms; (4) identifying situations for
assessment of objectives; (5) selecting and trying out promising ways to
assess objectives; (6) improving appraisal methods; and (7) interpreting
results.
Evaluation is an ongoing, cyclical process that should lead to a refinement
of objectives, learning experiences, and outcomes.
Teachers and other school personnel need to be oriented and trained in
the conduct of evaluations and in the interpretation and use of results.
Evaluative feedback provides direction for continued in service training.
Selecting educational objectives requires carefully considering a number
of factors related to the learners, the school, and the society.
Objectives that emerged from the Eight-Year Study were classified under
the following categories: (1) effective methods of thinking; (2) work
habits and study skills; (3) social attitudes; (4) interests; (5) appreciation
of music, art, and literature; (6) social sensitivity; (7) personal-social adjustment; (8) information; (9) physical health; and (10) consistent
philosophy of life.
Evaluation roles should be differentiated as follows:
Formulating objectives
Classifying objectives
Refinement of objectives
Development of assessment devices

- School staff
- Evaluation staff
- School and evaluation staffs
- Evaluation staff

• Because the thirty schools in the Eight-Year Study differed so widely from
one another, a pervasive objective of the evaluation staff was to develop
content-free measures of objectives related to outcomes such as critical
thinking, interpreting data, applying principles in new situations, and
using proofs in arguments. These measures could be used to assess outcomes related to these higher order thinking skills irrespective of the particular learning experiences used by individuals schools.
• A single traditional number-right score on a test can hide more than it
shows. Ways of scoring tests along multidimensions became an important
goal of the evaluation staff. Multidimensional scoring could give teachers
more useful information about individual and class performance.

2

APPRAISING AND RECORDING
STUDENT PROGRESS

This book was originally published by Harper & Brothers as volume III in
The Adventure in American Education Series, Written by Eugene R. Smith,
Ralph W. Tyler, and the Evaluation Staff. As Chairman of the Series,
Eugene R. Smith wrote the Preface.
Preface

When the Directing Committee of the Commission on the Relation of
School and College appointed a Committee on Records and Reports, it
assigned to this new committee the general task of recommending methods
of obtaining and recording information about the pupils. The immediate
reason for this assignment was the need of supplying to the colleges data
upon which they could decide about the acceptability of candidates who did
not present the traditional pattern of subjects for entrance or had not submitted the usual entrance information in terms of marks and examinations.
93

94

APPRAISING AND RECORDING STUDENT PROGRESS

A second important reason was the desire of schools for help in their
guidance programs.
The instructions given this committee specified as its first task the devising of methods of obtaining and recording information about personality.
It was necessary, however, from the beginning to try to find ways of testing
that would neither determine nor depend upon the content of the courses
given in the various schools, yet would be reasonably comparable and objective measures of knowledge and power.
The committee met with some frequency for periods of two or three days
at a time. It soon announced to the schools a list of comparable tests that
seemed to have value for estimating the degree of mastery attained by pupils
in various subject fields. Many of the schools tried these tests, and some
added others from quite a wide selection of those of an objective type. It
became apparent, however, that even these tests were too much influenced
by the content studied to be acceptable to all of the schools. The reason was
that the schools were anxious to use the utmost flexibility in meeting the
needs of their pupils even when that meant departing markedly from traditional subjects or their content. A period of experimentation followed, during which other work was accomplished. When it was recognized that no
matter how valuable existing methods and material for testing might be for
various purposes, nevertheless they did not fit the need of the cooperating
schools for testing that would measure the power attained, irrespective of
the way in which it had been reached, the Directing Committee obtained
further funds and enlarged the branch responsible for testing, recording,
and reporting.
The final organization of this department was headed by an over-all committee called the Committee on Evaluation and Recording. It had responsibility for determining policies, considering reports on work accomplished
and giving direction about the next steps to be undertaken. Dr. Ralph W.
Tyler was engaged as Research Director for this part of the Eight-Year
Study, and was given as his particular assignment charge of the work on
evaluation. This assignment included direction of the follow-up study of
graduates of the cooperating schools who were attending college, as well as
of the study of objectives and of the testing and other evaluation carried
on in the schools. Under Dr. Tyler's supervision the Evaluation Staff and
a large number of committees assisted in this part of the work. A detailed
account is given in Part I of this volume.
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THE PARTICIPATING SCHOOLS

Head*

School

Altoona Senior High School, Altoona,
Pa.
Baldwin School, Bryn Mawr, Pa.
Beaver Country Day School, Chestnut
Hill, Mass.
Bronxville High School, Bronxville,
N. Y.
Cheltenham Township High School,
Elkins Park, Pa.
Dalton Schools, New York, N. Y.
Denver Senior and Junior High
Schools, Denver, Colo.
Des Moines Senior and Junior High
Schools, Des Moines, Iowa
Eagle Rock High School, Los Angeles,
Cal.
Fieldston School, New York, N. Y.
Francis W. Parker School, Chicago,
Ill.
Friends' Central School, Overbrook,
Pa.
George School, George School, Pa.
Germantown Friends School, Germantown, Pa.
Horace Mann School, New York,
N. Y.
John Burroughs School, Clayton, Mo.
Lincoln School of Teachers College,
New York, N. Y.
Milton Academy, Milton, Mass.
New Trier Township High School,
Winnetka, Ill.
North Shore Country Day School,
Winnetka, Ill.
Radnor High School, Wayne, Pa.

(Levi Gilbert) Joseph N. Maddocks
(Miss Elizabeth Johnson) Miss Rosamond Cross
Eugene R. Smith
Miss Edith M. Penney
I. R. Kraybill

Miss Helen Parkhurst
(Charles Greene) (G. L. Cushman)
John J. Cory
(**R. C. Cook) J. E. Stonecipher
Miss Helen Babson
(Herbert W. Smith) (Derwood Baker)
Luther Tate
(Miss Flora Cooke) (Raymond
Osborne) Herbert W. Smith
Barclay L. Jones
George A. Walton
(Stanley R. Yarnall) Burton P. Fowler
(Rollo G. Reynolds) Will French
(Wilford M. Aikin) Leonard D.
Haertter
(** Jesse H. Newlon) (Lester Dix) Will
French
W. L. W. Field
Matthew P. Gaffney
Perry Dunlap Smith
Sydney V. Rowland, T. Bayard Beatty

*Many changes in administration occurred in the schools during the period
of the Study. Such cases are indicated by names in parentheses given in
chronological order of service.
**Deceased.
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Purposes and Procedures of the Evaluation Staff·
How the Evaluation Staff Came into Existence

The plan of the Eight-Year Study, as Dr. Smith explained in the Preface,
placed upon the cooperating schools the responsibility for reporting in some
detail the characteristics and achievements of students who were recommended for admission to college. Furthermore, the Directing Committee of
the Study expected the schools not only to record the steps taken to develop
new educational programs, but also to appraise the effectiveness of these
programs, so that other schools might benefit from their experience.
After the first year it became clear that these tasks were too great for
them both to be assumed by the Committee on Records and Reports. The
magnitude of the work had become evident when the Committee on
Records and Reports reviewed the available tests, examinations, and other
devices for appraising student achievement. Most of the achievement tests
then on the market measured only the amount of information which
students remembered, or some of the more specific subject skills like those
in algebra and the foreign languages. The new courses developed in the
Thirty Schools attempted to help students achieve several additional
qualities, such as more effective study skills, more careful ways of thinking,
a wider range of significant interests, social rather than selfish attitudes.
Hence, the available achievement tests did not provide measures of many
of the more important achievements anticipated from these new courses.
Furthermore, the content of most significance in the new courses was frequently different from that which had been included before. Hence, the
available tests of information did not really measure the information which
students would be obtaining in the new courses. A comprehensive appraisal
of the new educational programs could not be carried on unless new means
of evaluating achievement were developed.
The Directing Committee obtained a preliminary subsidy from the
General Education Board to explore the possibility of constructing devices
which could be used in appraising the outcomes of the new work. During
the autumn of 1934, the Thirty Schools were visited, inter-school committees were formed, and preliminary steps taken to construct needed instruments of evaluation. By the winter of 1935 it seemed apparent that new
instruments could be devised and that a more comprehensive program of

*This was originally chapter 1 in Appraising and Recording Student Progress.
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appraisal could be conducted. Hence, a generous subsidy for the services of
an evaluation staW was provided by the General Education Board, and the
work was continued until the close of the Study. The Evaluation Staff was
primarily concerned with developing means by which the achievement of
the students in the schools could be appraised, and the strengths and
weaknesses of the school programs could be identified ....
Significance of the Evaluation Project

The term "evaluation" was used to describe the staff and the project rather
than the term "measurement," "test," or "examination" because the term
"evaluation" implies a process by which the values of an enterprise are
ascertained. To help provide means by which the Thirty Schools could
ascertain the values of their new programs was the basic purpose of the
evaluation project. The project has significance not only for the Thirty
Schools but for schools and colleges generally. Adequate appraisal of the
educational program of a school or college is rarely made. Yet an appraisal
of an educational institution is fundamentally only the process by which we
find out how far the objectives of the institution are being realized. This
seems a simple and straightforward task, and the efforts at evaluation of
certain social institutions are not very complex. For example, in the case of
a retail business enterprise the most commonly recognized objectives are
two: namely, the distribution of large quantities of goods and the making
of profit from the sale of these goods. The methods for determining the
quantities of goods sold and the profits are tangible and not very difficult
to apply. Hence, the problem of evaluation is not usually considered a
perplexing one, and although the business enterprise devotes a portion of
its time and energy to appropriate accounting procedures, so as to make a
periodical evaluation of its activities, we do not find a high degree of uncertainty about the methods of evaluation.
In education, however, the problem of evaluation is more complex for
several reasons. In the first place, since schools generally have not agreed
upon their fundamental objectives, there is doubt as to what values schools
expect to attain and therefore what results to look for in the process of
evaluation. Even when the objectives of a school are agreed upon and
stated, they are frequently vague and require clarification in order to be
understood. Furthermore, the methods of obtaining evidence about the attainment of some of these educational objectives are more difficult and less
direct processes than those used in appraising a business. It is easy to see
how to measure the amount of profit in a retail store; it is not so easy to
devise ways for measuring the educational changes taking place in students
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in the school. Finally, the task of summarizing and interpreting the results of
an evaluation of the school is complicated. Summaries of educational
evaluation are needed for several different groups, that is, for students,
teachers, administrators, parents, and patrons. Each of these groups may
need somewhat different information, or at least it will be necessary to present the data in different terms. It is easy to see, then, that educational
evaluation requires more intensive study than evaluation of many other institutions. The work of the Evaluation Staff should help to demonstrate
procedures by which the process of evaluation may be carried on and to
provide instruments and devices that may be used in evaluation or that may
suggest ideas for the construction of other instruments.
Major Purposes of Evaluation

In perceiving the appropriate place of evaluation in modern education, consideration must be given to the purposes which a program of evaluation
may serve. At present the purposes most commonly emphasized in schools
and colleges are the grading of students, their grouping and promotion,
reports to parents, and financial reports to the board of education or to the
board of trustees. A comprehensive program of evaluation should serve a
broader range of purposes than these.
One important purpose of evaluation is to make a periodic check on the
effectiveness of the educational institution, and thus to indicate the points
at which improvements in the program are necessary. In a business enterprise the monthly balance sheet serves to identify those departments in
which profits have been low and those products which have not sold well.
This serves as a stimulus to a re-examination and a revision of practices in
the retail establishment. In a similar fashion, a periodic evaluation of the
school or college, if comprehensively undertaken, should reveal points of
strength which ought to be continued and points where practices need
modification. This is helpful to all schools, not just to schools which are
experimenting.
A very important purpose of evaluation which is frequently not recognized is to validate the hypotheses upon which the educational institution
operates. A school, whether called "traditional" or "progressive,"
organizes its curriculum on the basis of a plan which seems to the staff to
be satisfactory, but in reality not enough is yet known about curriculum
construction to be sure that a given plan will work satisfactorily in a particular community. On that account, the curriculum of every school is based
upon hypotheses, that is, the best judgments the staff can make on the basis
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of available information. In some cases these hypotheses are not valid, and
the educational institution may continue for years utilizing a poorly
organized curriculum because no careful evaluation has been made to check
the validity of its hypotheses. For example, many high schools and colleges
have constructed the curriculum on the hypothesis that students would
develop writing habits and skills appropriate to all their needs if this responsibility were left entirely to the English classes. Careful appraisal has shown
that this hypothesis is rarely, if ever, valid. Similarly, in a program of
guidance the effort to care for personal and social maladjustments among
students in a large school is sometimes based on the hypothesis that the provision of a well-trained guidance officer for the school will eliminate maladjustments. Systematic evaluation has generally shown that one officer has
little effect unless a great deal of supplementary effort is devoted to
educating teachers in child development and to revising the curriculum at
those points where it promotes maladjustments. In the same way, many of
our administrative policies and practices are based upon judgments which
in a particular case may not be sound. Every educational institution has the
responsibility of testing the major hypotheses upon which it operates and
of adding to the fund of tested principles upon which schools may better
operate in the future.
A third important purpose of evaluation is to provide information basic
to effective guidance of individual students. Only as we appraise the student's achievement and as we get a comprehensive description of his growth
and development are we in a position to give him sound guidance. This implies evaluation sufficiently comprehensive to appraise all significant aspects
of the student's accomplishments. Merely the judgment that he is doing
average work in a particular course is not enough. We need to find out more
accurately where he is progressing and where he is having difficulties.
A fourth purpose of evaluation is to provide a certain psychological
security to the school staff, to the students, and to the parents. The responsibilities of an educational institution are broad and involve aspects which
seem quite intangible to the casual observer. Frequently the staff becomes
a bit worried and is in doubt as to whether it is really accomplishing its major objectives. This uncertainty may be a good thing if it leads to a careful
appraisal and constructive measures for improvement of the program; but
without systematic evaluation the tendency is for the staff to become less
secure and sometimes to retreat to activities which give tangible results
although they may be less important. Often we seek security through emphasizing procedures which are extraneous and sometimes harmful to the
best educational work of the school. Thus, high school teachers may devote
an undue amount of energy to coaching for scholarship tests or college en-
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trance examinations because the success of students on these examinations
serves as a tangible evidence that something has been accomplished.
However, since these examinations may be appropriate for only a portion
of the high school student body, concentration of attention upon them may
actually hinder the total educational program of the high school. For such
teachers a comprehensive evaluation which gives a careful check on all
aspects of the program would provide the kind of security that is necessary
for their continued growth and self-confidence. This need is particularly
acute in the case of teachers who are developing and conducting a new
educational program. The uncertainty of their pioneering efforts breeds insecurity. They view with dismay or resentment efforts to appraise their work
in terms of devices appropriate only to the older, previously established curriculum. They recognize that the effectiveness of the new work can be fairly
appraised only in terms of its objectives, which in certain respects differ
from the purposes of the older program. Students and parents are also subject to this feeling of insecurity and in many cases desire some kind of tangible evidence that the educational program is effective. If this is not provided
by a comprehensive plan of evaluation, then students and parents are likely
to turn to tangible but extraneous factors for their security.
A fifth purpose of evaluation which should be emphasized is to provide
a sound basis for public relations. No factor is as important in establishing
constructive and cooperative relations with the community as an understanding on the part of the community of the effectiveness of its educational institutions. A careful and comprehensive evaluation should provide evidence
that can be widely publicized and used to inform the community about the
value of the school or college program. Many of the criticisms expressed by
patrons and parents can be met and turned to constructive cooperation if
concrete evidence is available regarding the accomplishments of the school.
Evaluation can contribute to these five purposes. It can provide a
periodic check which gives direction to the continued improvement of the
program of the school; it can help to validate some of the important
hypotheses upon which the program operates; it can furnish data about individual students essential to wise guidance; it can give a more satisfactory
foundation for the psychological security of the staff, of parents, and of
students; and it can supply a sound basis for public relations. These purposes were basic to the Thirty Schools but they are also important to all
schools. For these purposes to be achieved, however, they must be kept continually in mind in planning and in developing the program of evaluation.
The Evaluation Staff realized that the decision as to what is to be evaluated,
the techniques for appraisal, and the summary and interpretation of results
should all be worked out in terms of these important purposes.
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Basic Assumptions

In developing the program, the Evaluation Staff accepted certain basic
assumptions. Eight of them were of particular importance. In the first
place, it was assumed that education is a process which seeks to change the
behavior paterns of human beings. It is obvious that we expect students to
change in some respects as they go through an educational program. An
educated man is different from one who has no education, and presumably
this difference is due to the educational experience. It is also generally
recognized that these changes brought about by education are modifications
in the ways in which the educated man reacts, that is, changes in his ways
of behaving. Generally, as a result of education we expect students to recall
and to use ideas which they did not have before, to develop various skills,
as in reading and writing, which they did not previously possess, to improve
their ways of thinking, to modify their reactions to esthetic experiences as
in the arts, and so on. It seems safe to say on the basis of our present conception of learning, that education, when it is effective, changes the
behavior patterns of human beings.
A second basic assumption was that the kinds of changes in behavior patterns in human beings which the school seeks to bring about are its educational objectives. The fundamental purpose of an education is to effect
changes in the behavior of the student, that is, in the way he thinks, and
feels, and acts. The aims of any educational program cannot well be stated
in terms of the content of the program or in terms of the methods and procedures followed by the teachers, for these are only means to other ends.
Basically, the goals of education represent these changes in human beings
which we hope to bring about through education. The kinds of ideas which
we expect students to get and to use, the kinds of skills which we hope they
will develop, the techniques of thinking which we hope they will acquire,
the ways in which we hope they will learn to react to esthetic experiences
- these are illustrations of educational objectives.
A third basic assumption was referred to at the opening of the chapter.
An educational program is appraised by finding out how far the objectives
of the program are actually being realized. Since the program seeks to bring
about certain changes in the behavior of students, and since these are the
fundamental educational objectives, then it follows that an evaluation of
the educational program is a process for finding out to what degree these
changes in the students are actually taking place.
The fourth basic assumption was that human behavior is ordinarily so
complex that it cannot be adequately described or measured by a single term
or a single dimension. Several aspects or dimensions are usually necessary
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to describe or measure a particular phase of human behavior. Hence, we
did not conceive that a single score, a single category, or a single grade
would serve to summarize the evaluation of any phase of the student's
achievement. Rather, it was anticipated that multiple scores, categories, or
descriptions would need to be developed.
The fifth assumption was a companion to the fourth. It was assumed that
the way in which the student organizes his behavior patterns is an important
aspect to be appraised. There is always the danger that the identification of
these various types of objectives will result in their treatment as isolated bits
of behavior. Thus, the recognition that an educational program seeks to
change the student's information, skills, ways of thinking, attitudes, and interests, may result in an evaluation program which appraises the development of each of these aspects of behavior separately, and makes no effort
to relate them. We must not forget that the human being reacts in a fairly
unified fashion; hence, in any given situation information is not usually
separated from skills, from ways of thinking, or from attitudes, interests,
and appreciations. For example, a student who encounters an important
social-civic problem is expected to draw upon his information, to use such
skill as he has in locating additional facts, to think through the problem
critically, to make choices of courses of action in terms of fundamental
values and attitudes, and to be continually interested in better solutions to
such problems. This clearly involves the relationship of various behavior
patterns and their better integration. The way the student grows in his ability to relate his various reactions is an important aspect of his development
and an important part of any evaluation of his educational achievement.
A sixth basic assumption was that the methods of evaluation are not
limited to the giving of paper-and-pencil tests; any device which provides
valid evidence regarding the progress of students toward educational objectives is appropriate. As a matter of practice, most programs of appraisal
have been limited to written examinations or paper-and-pencil tests of some
type. Perhaps this has been due to the long tradition associated with written
examinations or perhaps to the greater ease with which written examinations may be given and the results summarized. However, a consideration
of the kinds of objectives formulated for general education makes clear that
written examinations are not likely to provide an adequate appraisal for all
of these objectives. A written test may be a valid measure of information
recalled and ideas remembered. In many cases, too, the student's skill in
writing and in mathematics may be shown by written tests, and it is also true
that various techniques of thinking may be evidenced through more novel
types of written test materials. On the other hand, evidence regarding the
improvement of health practices, personal-social adjustment, interests, and
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attitudes may require a much wider repertoire of appraisal techniques. This
assumption emphasizes the wider range of techniques which may be used
in evaluation, such as observational records, anecdotal records, questionnaires, interviews, check lists, records of activities, products made, and the
like. The selection of evaluation techniques should be made in terms of the
appropriateness of these techniques for the kind of behavior to be
appraised.
A seventh basic assumption was that the nature of the appraisal
influences teaching and learning. If students are periodically examined on
certain content, the tendency will be for them to concentrate their study on
this material, even though this content is given little or no emphasis in the
course of study. Teachers, too, are frequently influenced by their conception of the achievement tests used. If these tests are thought to emphasize
certain points, these points will be emphasized in teaching even though they
are not included in the plan of the course. This influence of appraisal upon
teaching and learning led the Evaluation Staff to try to develop evaluation
instruments and methods in harmony with the new curricula and, as far as
possible, of a non-restrictive nature. That is, major attention was given to
appraisal devices appropriate to a wide range of curriculum content and to
varied organizations of courses. Much less effort was devoted to the
development of subject-matter tests since these assumed certain common informational material in the curriculum.
The eighth basic assumption was that the responsibility for evaluating
the school program belonged to the staff and clientele of the school. It was
not the duty of the Evaluation Staff to appraise the school but rather to help
develop the means of appraisal and the methods of interpretation. Hence,
this volume does not contain an appraisal of the work of the Thirty Schools
or the results obtained by the use of the evaluation instruments in the
schools. This volume is a report of the development of techniques for
evaluation.
The evaluation program utilized other assumptions but these eight were
of particular importance because they guided the general procedure by
which the evaluation program was developed. They showed the necessity
for basing an evaluation program upon educational objectives, and they indicated that educational objectives for purposes of evaluation must be
stated in terms of changes in behavior of students; they emphasized the
multiple aspects of behavior and the importance of the relation of these
various aspects of bahavior rather than treatment of them in isolation; and
they made clear the possibility of a wide range of evaluation techniques.
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General Procedures in Developing the Evaluation Program

The general procedure followed in developing the evaluation program involved seven major steps. Since the program was a cooperative one, including both the Schools and the Evaluation Staff, it should be clear that
although the report was prepared by the staff, the work was done by a large
number of persons. No one of the instruments developed is the product of
a single author. All have required the efforts of various members of the
school staffs and the Evaluation Staff.
1. Formulating Objectives. As the first step, each school faculty was asked
to formulate a statement of its educational objectives. Since the schools
were in the process of curriculum revision, several of them had already
taken this step. This is not just an evaluation activity, for it is usually considered one of the important steps in curriculum construction. It is not
necessary here to point out that the selection of the educational objectives
of a school and their validation require studies of several sorts. Valid educational objectives are not arrived at as a compromise among the various
whims or preferences of individual faculty members but are reached on the
basis of considered judgment utilizing evidence regarding the demands of
society, the characteristics of students, the potential contributions which
various fields of learning may make, the social and educational philosophy
of the school or college, and what we know from the psychology of learning
as to the attainability of various types of objectives. Hence, many of the
schools spent a great deal of time on this step and arranged to re-examine
their objectives periodically.
2. Classification of Objectives. As a second step, these statements of objectives from the Thirty Schools were combined into one comprehensive list
and classified into major types. Before classification, the objectives were of
various levels of generality and specificity and too numerous for practicable
treatment. Furthermore, it was anticipated that the classification would be
useful in guiding further curriculum development, because if properly made
it would suggest types of learning experiences likely to be useful in helping
to attain the objectives. A classification is of particular importance for
evaluation because the types of objectives indicate the kinds of evaluation
techniques essential to an adequate appraisal. The problem of classification
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is illustrated by the following partial list of objectives formulated by one
school:
1. Acquiring information about various important aspects of nutrition
2. Becoming familiar with dependable sources of information relating to
nutrition
3. Developing the ability to deal effectively with nutrition problems arising
in later life
4. Acquiring information about major natural resources
5. Becoming familiar with sources of information regarding natural
resources
6. Acquiring the ability to utilize and to interpret maps
7. Developing attitudes favoring conservation and better utilization of
natural resources
8. Becoming familiar with a range of types of literature
9. Acquiring facility in interpreting literary materials
10. Developing broad and mature reading interests
11. Developing appreciation of literature
12. Acquiring information about important aspects of our scientific world
13. Developing understanding of some of the basic scientific concepts
which help to interpret the world of science
14. Improving ability to draw reasonable generalizations from scientific
data
15. Improving ability to apply principles of science to problems arising in
daily life
16. Developing better personal-social adjustment
17. Constructing a consistent philosophy of life
These sample statements of objectives are of different levels of specificity
and might well be grouped together under a smaller number of major
headings. Thus, for purposes of evaluation, the several objectives having to
do with the acquisition of information in various fields could be classified
under one heading, since the methods of appraising the acquisition of information are somewhat similar in the various fields. Similarly, various objectives having to do with techniques of thinking, such as drawing reasonable
inferences from data and the application of principles to new problems,
could be classified under the general heading of development of effective
methods of thinking, because the means of appraisal for these objectives are
somewhat similar. Furthermore, the methods of instruction appropriate for
these techniques of thinking have similarities even though the content differs
widely. Eventually, the following classification was used in general by the
Staff:
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Major Types of Objectives

The development of effective methods of thinking
The cultivation of useful work habits and study skills
The inculcation of social attitudes
The acquisition of a wide range of significant interests
The development of increased appreciation of music, art, literature,
and other esthetic experiences
6. The development of social sensitivity
7. The development of better personal-social adjustment
8. The acquisition of important information
9. The development of physical health
10. The development of a consistent philosophy of life
This classification is not ideal but it served a useful purpose by focusing
attention upon ten areas in which evaluation instruments were needed. 2 It
also helped to suggest emphases important in the curricular development of
the Eight-Year Study ....
1.
2.
3.
4.
5.

3. Defining Objectives in Terms of Behavior. The third step was to define
each of these types of objectives in terms of behaviors. This step is always
necessary because in any list some objectives are stated in terms so vague
and nebulous that the kind of behavior they imply is not clear. Thus, a type
of objective such as the development of effective methods of thinking may
mean different things to different people. Only as "effective methods of
thinking" is defined in terms of the range of reactions expected of students
can we be sure what is to be evaluated under this classification. In similar
fashion, such a classification as "useful work habits and study skills" needs
to be defined by listing the work habits the student is expected to develop
and the study skills which he may be expected to acquire.
In defining each of these classes of objectives, committees were formed
composed of representatives from the Schools and from the Evaluation
Staff. Usually, a committee was formed for each major type of objective.
Since each committee included teachers from schools that had emphasized
this type of objective, it was possible to clarify the meaning of the objective
not in terms of a dictionary definition but rather in terms of descriptions
of behavior teachers had in mind when this objective was emphasized. The
committee procedure in defining an objective was to shuttle back and forth
between general and specific objectives, the general helping to give wider
implication to the specific, and the specific helping to clarify the general.
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The resulting definitions will be found in subsequent chapters; however,
a brief illustration may be appropriate here. The committee on the evaluation of effective methods of thinking identified various kinds of behavior
which the Schools were seeking to develop as aspects of effective thinking.
Three types of behavior patterns were considered important by all the
Schools. These were: (1) the ability to formulate reasonable generalizations
from specific data; (2) the ability to apply principles to new situations; and
(3) the ability to evaluate material purporting to be argument, that is, to
judge the logic of the argument. When the committee proceeded to define
the kinds of data which they expected students to use in drawing generalizations, the principles which they expected students to be able to apply, and
the kinds of situations in which they expected students to apply such principles, and when they had identified the types of arguments which they expected students to appraise critically, a clear enough definition was available
to serve as a guide in the further development of an evaluation program for
this class of objectives. This process of definition had to be carried through
in connection with each of the types of objectives for which an appraisal
program was developed.

4. Suggesting Situations in Which the Achievement of Objectives Will Be
Shown. The next problem was for each committee to identify situations
in which students could be expected to display these types of behavior so
that we could know where to go to obtain evidence regarding this objective.
When each objective has been clearly defined, this fourth step is not
difficult. For example, one aspect of thinking defined in the third step was
the ability to draw reasonable generalizations from specific data. An opportunity to exhibit such behavior would be provided when typical sets of data
were presented to students and they were asked to formulate the generalizations which seemed reasonable to them.
Another aspect of thinking defined in the third step was the ability to
apply specified principles, such as principles of nutrition, to specified types
of problems, such as those relating to diet. Hence, it seemed obvious that
at least two kinds of situations would give evidence of such abilities. One
would be a situation in which the student was presented with these problems, fOl example, dietary problems, and asked to work out solutions
utilizing appropriate principles of nutrition. Another kind of situation
would be one in which the students were given descriptions of certain nutritional conditions together with a statement regarding the diet of the people
involved, and the students were asked to explain how these nutritional conditions could have come about, using appropriate nutritional principles in
their explanations.
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As a third illustration, the definition of objectives identified as one educational goal the ability to locate dependable information relating to specified
types of problems. It seemed obvious that a situation which would give
students a chance to show this ability would be one in which they were asked
to find information relating to these specified problems.
One value of this fourth step was to suggest a much wider range of situations which might be used in evaluation than have commonly been utilized.
By the time the fourth step was completed, there were listed a considerable
number of types of situations which gave students a chance to indicate the
sort of behavior patterns they had developed. These were potential "test
situations. "
5. Selecting and Trying Promising Evaluation Methods. The fifth step in
the evaluation procedure involved the selection and trial of promising
methods for obtaining evidence regarding each type of objective. Before attempting to construct new evaluation instruments, each committee examined tests and other instruments already developed to see whether they would
serve as satisfactory means for appraising the objective. Only limited test
bibliographies were then available. 3 In addition to exammmg
bibliographies, the committees obtained copies of those instruments which
seemed to have some relation to their objectives. In examining an instrument the committee members tried to judge whether the student taking the
test could be expected to carry out the kind of behavior indicated in the
committee's definition of this objective. Then, too, the situations used in
the instruments were compared with those suggested in the fourth step as
to their likelihood of evoking the behavior to be measured. The committees
recognized that they might be misled by undue optimism in the name or the
description of the test, and sought to guard against it. Even though a test
was called a general culture test, or a world history test, or a general
mathematics test, it was generally found that it measured only one or two
of the objectives which teachers of these fields considered important. In
order to estimate what the test did measure, it was necessary to examine the
test situations to judge what kind of reaction must be made by the student
in seeking to answer the questions. It also proved useful to examine any
evidence reported which helped to indicate the kind of behavior the test was
actually measuring.
At this point most of the committees found that no tests were available
to measure certain major aspects of the important objectives. In such cases,
it was necessary to construct additional new instruments in order to make
a really comprehensive appraisal of the educational program in the Thirty
Schools. The nature of the instruments to be built varied with the types of
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objectives for which no available instruments were found. Every committee, however, found it helpful in constructing these instruments to set up
some of the situations suggested in step four and actually to try them out
with students to see how far they could be used as test situations. By the
time the fifth step had been carried through, certain available tests were
selected and tried out and certain new appraisal instruments were constructed and given tentative trial.
6. Developing and Improving Appraisal Methods. The sixth major step
was to select on the basis of this preliminary trial the more promising appraisal methods for further development and improvement. This further
development and improvement was largely the responsibility of the Evaluation Staff. The committees met from time to time to review the work of the
Staff, and many teachers were asked to criticize and make suggestions for
improvement. Obviously, however, the detailed work had to be done by the
Staff.
The basis for selecting devices for further development included the
degree to which the appraisal method was found to give results consistent
with other evidences regarding the student's attainment of this objective
and the extent to which the appraisal method could be practicably used
under the conditions prevailing in the Schools. The refinement and improvement consisted in working out directions which were unambiguous, modifying exercises which were found not to give discriminating results,
eliminating exercises which were found to be almost exact duplicates of
other exercises in terms of the type of reaction elicited from the student,
developing practicable and easily interpretable records of the student's
behavior, and making other revisions which gave more clear-cut measures,
which provided a more representative all(,~ adequate sample of the student's
reaction, and which improved the ease with which the instrument could be
used.
An important problem in the refinement and improvement of an evaluation instrument proved to be the determination of the aspects of student
behavior to be summarized and the decision regarding the units or terms in
which each aspect was to be summarized. For example, consider a test constructed to appraise the ability of students to formulate reasonable
generalizations from data new to them. An obvious type of test situation
would be one in which sets of data new to the student were presented to him
and he was asked to examine the data and to formulate generalizations
which seemed reasonable to him. When we approach the question of summarizing his behavior in some form which provides a measurement or
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appraisal, we are faced with the problem of identifying aspects, that is,
dimensions of the behavior to measure, and of deciding upon units of
measurement to use. One aspect which is important in judging the value of
the generalization formulated is its relevance. Generalizations which have
no relevance to the data are obviously not satisfactory. If this aspect is to
be measured, there are several possible units of measurement which might
be used. For example, we could set up a subjective scale for degree of
relevance and have judges apply this scale to each generalization, rating it
at some point on this scale. Another unit of measurement could be used by
classifying each generalization as relevant to the data or irrelevant to the
data, thus measuring the relevance in terms of the number of the student's
generalizations which are classified as relevant. On the other hand, since
students may differ markedly in the total number of generalizations formulated, a better unit of measure for the degree of relevance might be the
per cent of the student's generalizations which are classified as relevant.
A second aspect which has some importance in appraising generalizations of this type would be the degree to which relevant generalizations are
carefully formulated and involve no overgeneralizations, that is, generalizations more sweeping than the data would justify. If this aspect were chosen
as part of the appraisal, several possible units could be used in the measurement. One possible unit might be the judgment of the reader of the paper
as to the degree to which each generalization was carefully or incautiously
formulated. This kind of unit involves a considerable degree of subjective
judgment so that many might prefer the simple categorization of each relevant generalization as either going beyond the data or not going beyond the
data. In this case, a unit of measurement might be the per cent of relevant
generalizations not going beyond the data. Perhaps these illustrations are
sufficient to show that it is always necessary in the development of new
evaluation instruments or in the use of those which have been developed by
others to decide on the aspects of the behavior to be described or measured
and the terms or units which will be used in describing or measuring this
behavior.
7. Interpreting Results. The seventh and final step in the procedure of
evaluation was to devise means for interpreting and using the results of the
various instruments of evaluation. The previous steps resulted in the selection or the development of a range of procedures which could be used
periodically in appraising the degree to which students were acquiring the
objectives considered important in a given school. These instruments provided a series of scores and descriptions which served to measure various
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aspects of the behavior patterns of the students. As these instruments were
used, a great number of scores or verbal summaries became available at
each appraisal period. Each of these scores or verbal summaries measured
an aspect of behavior considered important and represented a phase of the
objectives ofthe school. The Staff then conducted comparability studies for
certain of the instruments so that the scores or verbal summaries could be
compared with scores or verbal summaries previously obtained; by this
comparison some estimate of the degree of change or growth of students
could be made. However, the meaning of these scores became fuller
through various additional studies.
One type of study involved the identification of scores typically made by
students in similar classes, in similar institutions, or with other similar
characteristics. Another helpful study involved a summary and analysis of
the typical growth or changes made in these scores from year to year. A
third type involved studies of the interrelationship of several scores to identify patterns. These patterns are not only useful when obtained among
several scores dealing with the behavior relating to one objective but are
also useful in seeing more clearly the relation among the objectives. It was
pointed out in the introductory section of this chapter that human behavior
is to a large degree unified and that efforts to analyze behavior into different
types of objectives are useful but may do some harm if the essential interrelationships of various aspects of behavior are forgotten. It was found important in this seventh step to examine the progress students were making
toward each of the several objectives in order to get more clearly the pattern
of development of each student and of the group as a whole and also to obtain hypotheses helpful in explaining the types of development taking place.
Thus, for example, the evaluation results in one school showed that
students were making marked progress in the acquisition of specific information and were also shifting markedly in their attitudes toward specific
social issues, but at the same time they showed a high degree of inconsistency among their various social attitudes, and were making little progress in
applying the facts and principles learned. These results suggested the
hypothesis for further study that the students were being exposed to too
large an amount of new material and were not being given adequate opportunity to apply these materials, to interpret them thoroughly, and to build
them into their previous ideas and beliefs. A test of this hypothesis was
made by modifying the course so as to provide for a smaller amount of new
material, the introduction of more opportunities for application, and the
emphasis upon thoroughness of interpretation and reorganization. This
revision in the course resulted in corresponding improvements in the pattern
of student achievement. If this revision had not resulted in corresponding
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improvements, other hypotheses which might explain the results would have
been considered. This procedure illustrates a useful means of interpreting
the results of several evaluation instruments. It was found that each school
needed methods for interpreting and using the results of appraisal so as to
improve the educational program and to guide individual students more
wisely.
The usefulness of the evaluation program depends very largely upon the
degree to which the results are intelligently interpreted and applied by the
teachers and school officers. The Evaluation Staff, however, had some
responsibility in developing methods for interpreting the results intelligently
and in helping teachers and school officers to use them most helpfully.
Hence, in addition to making these studies of the instruments, members of
the Evaluction Staff visited a number of the Schools and went over the
results wilil the school staffs, suggesting possible interpretations and indicating methods by which these interpretations could be more adequately
verified ar;d used. As a result of these preliminary visits, certain methods
of interpretation were developed. At this point members of the school staffs
who were participating in summer workshops were asked to try these
methods of interpretation and to criticize them. Then, for a period of two
years, opp Jrtunity was provided for at least one representative from each
school to spend a considerable period of time in the staff headquarters to
gain further familiarity with the evaluation instruments, with their interpretation, and with their use. These school representatives received the
training on the assumption that they would have opportunity for giving
leadership to the evaluation program in their respective schools. As a result
of this experience, the staff believes that a program of testing or evaluation
can reach greater fruition when a systematic attempt is made to provide for
the training of teachers and school officers in the interpretation and use of
evaluation results.
Division of Labor in the Evaluation Program

The previous description of the development of the evaluation program explained that it involved the cooperation of the school personnel and the
Evaluation Staff. This does not imply that teachers, school officers, and
Evaluation Staff members were all performing the same functions.
Although there was some overlapping of functions, there was also a general
plan for division of labor. One major division of labor was based on the
principle that the school's duty is to evaluate its program, while the technician's function is to help develop means of evaluation. Furthermore, in
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following through the steps of evaluation, there was some division of
duties. Every faculty member and school officer bore some responsibility
for the formulation of the objectives of his school. The classification of objectives into major types of behavior was largely a function of the Evaluation Staff because the primary purpose of this classification was to place in
the same group those objectives which involved similar types of student
reactions, and which might conceivably involve somewhat similar techniques of appraisal.
The further definition and clarification of each class of objectives was the
task of an interschool committee composed of teachers, school officers, and
members of the Evaluation Staff. The staff members raised questions and
suggested directions for discussion which would help to define or clarify the
given type of objective, but most of the defining was done by the representatives of the schools which had emphasized this type of objective.
The interschool committee also suggested situations in which the desired
behavior might be shown by students. The school representatives then
assumed responsibility for trying out these situations to see if they would
serve as means of evaluation. The review of these trials, their criticism, and
plans for improving the methods of evaluation were carried on by the entire
committee. From this point on, the refining of the evaluation instrument
and its development for constructive use was largely the task of members
of the Evaluation Staff. However, teachers and school officers gave helpful
criticisms and suggestions and eventually determined whether an instrument
was worth using and could practicably be used in a given school. Finally,
the school staff was expected to assume responsibility for obtaining evidence
of growth and studying these results.
This plan has wide applicability. It provides a way in which technicians
in testing and evaluation may work constructively with teachers and school
officers to develop an evaluation program. It avoids the danger on the one
hand of having instruments constructed by technicians who are not clear
about the curriculum and guidance program of the school, and on the other
hand the ff)rmulation of an evaluation program by persons who are relatively unfamiliar with methods of describing and measuring human behavior.

Summary

This brief description of the steps followed in developing the evaluation
program should have indicated that the process of evaluation was conceIved
as an integral part of the educational process. It was not thought of as simply the giving of a few ready-made tests and the tabulations of resulting
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scores. It was believed to be a recurring process involving the formulation
of objectives, their clearer definition, plans to study students' reactions in
the light of these objectives, and continued efforts to interpret the results
of such appraisals in terms which throw helpful light on the educational
program and on the individual student. This sort of procedure goes on as
a continuing cycle. Studying the results of evaluation often leads to a reformulation and improvement in the conception of the objectives to be obtained. The results of evaluation and any reformulation of objectives will suggest desirable modifications in teaching and in the educational program
itself. Modifications in the objectives and in the educational program will
result in corresponding modifications in the program of evaluation. So the
cycle goes on.
As the evaluation committees carried on their work, it became clear that
an evaluation program is also a potent method of continued teacher education. The recurring demand for the formulation and clarification of objectives, the continuing study of the reactions of students in terms of these
objectives, and the persistent attempt to relate the results obtained from
various sorts of measurement are all means for focusing the interests and
efforts of teachers upon the most vital parts of the educational process. The
results in several schools indicate that evaluation provides a means for the
continued improvement of the educational program for an ever deepening
understanding of students with a consequent increase in the effectiveness of
the school.
The subsequent chapters describe in more detail the development of
evaluation instruments for certain types of objectives. Space does not permit the description of all the evaluation instruments developed. Tests of
effective methods of thinking are described because this objective was of
concern to all the schools, and few instruments of this sort had previously
been developed. On the other hand, although work habits and study skills
were emphasized in most of the schools, the description of the instruments
developed is not included in this report. The committee identified the
following work habits and study skills for which methods of appraisal were
needed:

Range of Work Habits and Study Skills
1.1

Effective Use of Study Time
1.11 Habit of using large blocks of free time effectively
1.12 Habit of budgeting his time
1.13 Habit of sustained application rather than working sporadically
1.14 Habit of meeting promptly study obligations
1.15 Habit of carrying work through to completion
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1.2 Conditions for Effective Study
1.21 Knowledge of proper working conditions
1.22 Habit of providing proper working conditions for himself
1.23 Habit of working independently, that is, working under his own
direction and initiative
1.3

Effective Planning of Study
1.31 Habit of planning in advance
1.32 Habit of choosing problems for investigation which have
significance for him
1.33 Ability to define a problem
1.34 Habit of analyzing a problem so as to sense its implications
1.35 Ability to determine data needed in an investigation

1.4 Selection of Sources
1.41 Awareness of kinds of information which may be obtained
from various sources
1.42 Awareness of the limitations of the various sources of data
1.43 Habit of using appropriate sources of information, including
printed materials, lectures, interviews, observations, and so
on
1.5 Effective Use of Various Sources of Data
1. 51 Use of library
1.511 Knowledge of important library tools
1.512 Ability to use the card catalogue in a library
1.52 Use of books
1.521 Ability to use the dictionary
1.522 Habit of using the helps (such as the Index) in books
1.523 Ability to use maps, charts and diagrams
1.53 Reading
1.531 Ability to read a variety of materials for a variety of
purposes using a variety of reading techniques
1.532 Power to read with discriminatiion
1.533 Ability to read rapidly
1.534 Development of a more effective reading vocabulary
1.54 Ability to get helpful information from other persons
1.541 Ability to understand material presented orally
1.542 Facility in the techniques of discussion, particularly
discussions which clarify the issues in controversial
questions
1.543 Ability to obtain information from interviews with
people
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1.55

Ability to obtain helpful information from field trips and other
excursions
1.56 Ability to obtain information from laboratory experiments
1.57 Habit of obtaining needed information from observations

1.6 Determining Relevancy of Data
1.61 Ability to determine whether the data found are relevant to the
particular problem
1.7

Recording and Organizing Data
1.71 Habit of taking useful notes for various purposes from observations, lectures, interviews, and reading
1.72 Ability to outline material for various purposes
1.73 Ability to make an effective organization so that the material
may be readily recalled, as in notetaking
1.74 Ability to make an effective organization for written presentation of a topic
1.75 Ability to make an effective organization for oral presentation
of a topic
1.76 Ability to write effective summaries

1.8

Presentation of the Results of Study
1.81 Ability to make an effective written presentation of the results
of study
1.811 Habit of differentiating quoted material from summarized material in writing reports
1.812 Facility in handwriting or in typing
1.82 Ability to make an effective oral presentation of the results of
study

1.9 Habit of Evaluating Each Step in an Investigation
1.91 Habit of considering the dependability of the data obtained
from various sources
1.92 Habit of considering the relative improtance of the various
ideas obtained from various sources
1.93 Habit of refraining from generalization until data are adequate
1.94 Habit of testing his own generalizations
1.95 Habit of criticizing his own investigations
A number of preliminary instruments were constructed for this extensive
list of habits and skills. Most of these have not been sufficiently refined to
justify inclusion in this volume.
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Aspects of Thinking*
Introduction

The responsibility of secondary schools for training citizens who can think
clearly has been so long and so frequently acknowledged that it is now
almost taken for granted. The educational objectives classificable under the
generic heading "clear thinking" are numerous and varied as to statement,
but there can be little doubt concerning their fundamental importance.
Although in recent years there has been increasing recognition of other
responsibilities and purposes, there has been little accompanying tendency
to demote clear thinking to a minor role as an educational objective. It was
therefore not surprising to find considerable emphasis upon this objective in
the statements of purposes submitted to the Evaluation Staff by the schools
participating in the Eight-Year Study.
The fact that an objective has been stated frequently or with emphasis
does not insure that its meaning and implications are sufficiently clear to
guide effective teaching or to serve as a basis for the evaluation of achievement. In this respect the "clear thinking" objectives as orginally stated by
the schools were no different from other even more "intangible" objectives.
An examination of the pertinent educational literature, moreover, revealed
that most of the available analyses of these objectives were unsatisfactory
for the purpose of evaluation. It therefore proved necessary to devote considerable time to clarification of the objectives and to analysis of the
behaviors which would reveal that students were achieving them. In the
course of the analysis it was convenient to break up the general objective
into a limited number of component parts, and then to analyze each of these
in some detail. The aspects of clear or "critical" thinking which were
selected dealt with the ability to interpret data, with the ability to apply
principles of science, of the social studies, and of logical reasoning in
general, and finally, with certain abilities associated with an understanding
of the nature oj proof. This chapter will be devoted chiefly to the description of each of these aspects as they were eventually analyzed, and to a
description of some of the evaluation instruments which were developed to
evaluate the associated abilities.
It may be well to note at the outset that the abilities involved in the
aspects of thinking listed above are overlapping. Although the abilities call-
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ed into action in a successful interpretation of a set of data seem to be
primarily inductive, and those utilized in the other aspects are more deductive in nature, it is neither necessary nor desirable to emphasize such distinctions. In connection with any given problem, the process of reflective thinking, as defined by Dewey and others, is likely to call upon a number of the
abilities to be described in connection with each major aspect of thinking
mentioned above. It should also be noted that other important aspects of
thinking - for example, the ability to formulate hypotheses - are only implicitly included in the above list and receive only cursory attention in the
following discussion. The separation of clear thinking into these and other
aspects is a product of the analysis and is not to be considered as inherent
in the process of clear thinking. It was convenient because it facilitated the
exploration of the larger objective and the development of practicable
means of evaluation. A satisfactory evaluation of the thinking abilities of
students involves a synthesis of the data obtained from various instruments.
The four major aspects of clear thinking listed above not only overlap
among themselves but they also overlap with other educational objectives.
The attitudes and the emotions of students may influence their ability to
think clearly in certain situations. This has been explicitly recognized in the
analyses of these objectives and in the construction of the evaluation instruments to be described in this chapter. At the moment, it is necessary to
mention only that evaluation of the disposition to think critically has not
been extensively worked upon and is not discussed in the following pages.
In the opinion of the Evaluation Staff, the best available means is some sort
of observational record, and this method demands only the simplest of
techniques supported by alert sensitivity and perseverance on the part of the
observer. Evidence of the disposition to think critically collected by this
method would, however, be a valuable addition to other evidence relevant
to clear thinking of the sort to be described later.
The scope of this phase of the evaluation project made it necessary to
omit many details in the discussion of some of the instruments. For purposes of illustration, certain procedures are explained at length in relation
to a selected instrument, and are condensed or omitted elsewhere ....
I. Interpretation of Data

Analysis of the Objective. The Committee on the Interpretation of Data,
composed of representatives from each school interested in this objective
and members of the Evaluation Staff, began with two major questions:
What do students do when they interpret data well? What kinds of data
should they be able to interpret?
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Behaviors Involved in Interpretation of Data. Some conceived of interpretation as a complex behavior which included the ability to judge the accuracy and relevance of data, to perceive relationships in data, to recognize
the limitations of data, and to formulate hypotheses on the basis of data.
From the wide range of behaviors which were suggested, the committee
selected two which seemed to them to be of paramount importance: (1) the
ability to perceive relationships in data, and (2) the ability to recognize the
limitations of data.
The first of these involves the ability to make comparisons, to see
elements common to several items of the data, and to recognize prevailing
tendencies or trends in the data. These behaviors are dependent on the ability to read the given data, to make simple computations, and to understand
the symbolism used. It became apparent that these operations vary for
different types of data. Thus in the case of graphic presentation the student
must be able to locate specific points on the graph, relate these to the base
lines, recognize variations in length of bars or slope of graph line, and so
on. In many cases, students must understand simple statistical terms (e.g.,
"average"), the units used, and the conventional methods of presentation
of different forms of data.
A second type of behavior which the teachers expect of students is the
ability to recognize the limitations of given data even when the items are
assumed to be dependable. A student who develops this ability recognizes
what other information, in addition to that given, he must have in order to
be reasonably sure of certain types of interpretations. He refrains from
making judgments relative to implied causes, effects, or purposes until he
has necessary facts at hand. He recognizes the error in allowing his emotions to carry him beyond the given facts when he judges conclusions that
affect him personally. If he holds rigidly to what is established by the data,
the kinds of generalizations that he can make without qualifications are
limited. He recognizes that many interpretations must be regarded as almost
completely uncertain because the facts given are insufficient to support such
interpretations even with appropriately stated qualifications.
These behaviors do not preclude the possibility of making qualified inferences when the situation warrants. This type of interpretation can be
made, for example, when the data reveal definite trends. By qualifying the
statement with words such as "probably" a student may then extrapolate,
that is, make interpretations which are somewhat beyond the facts but in
agreement with a definitely established trend. Or a student may interpolate,
in other words, make a qualified inference concerning an omitted point between observed points in a set of data which reveal an established trend. In
another case, a student may risk a qualified prediction relative to similar sets
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of data applying to similar conditions. Even when the inferences are
qualified, the student must be careful not to allow his statements to go far
beyond the observed facts. These inferences are necessarily confined to a
rather narrow range whose extent depends somewhat on the subject to
which the data apply. Fundamentally, the objective involves making a
distinction between what is established by the data alone, and what is being
read into the data by the interpreter.
During the analysis of the objective it was also recognized that the ability
to make original interpretations and the ability to judge critically interpretations made by others might not be closely related. When judging a stated
interpretation one may derive a clue that directs attention to specific relationships in the data. An original interpretation usually involves the ability
to perceive these relationships without the aid of suggestions or directions.
In the discussion of this point it was noted, on the one hand, that relatively
few individuals have occasion to collect data and make original interpretations, since most of the data encountered in life are already wholly or partially interpreted. Critical judgment of these interpretations is, however,
very important. On the other hand, it was noted that some individuals do
have frequent need to collect data and formulate original interpretations,
and almost everyone has some need of the abilities involved. A decision was
made to concentrate primarily upon evaluation of the ability to judge interpretations made by others, and to study the relationship between this and
the ability to make original interpretations.
Several other behaviors were recognized as ones which may be considered important in connection with the interpretation of data. One of
these is the ability to evaluate the dependability of data; another is the ability to formulate hypotheses. In evaluating the dependability of data, a student might question the competence, bias, or integrity of the person who
presents the data; he might attempt to determine the adequacy and appropriateness of the methods, techniques, and controls used in obtaining
the data; he might question the adequacy and the appropriateness of the
methods of summarizing the data. In formulating hypotheses on the basis
of given data, the student might infer probable causes or he might predict
probable effects. Information other than that given in the data may be required in order to make a satisfactory evaluation or to formulate a
reasonable hypothesis. Thus recall of information might also be regarded
as an ability involved in the interpretation of data.
Although the importance of all these aspects of interpretation of data
was fully recognized, the teachers selected for more intensive study those
behaviors on which they proposed to give the greatest emphasis in their
respective schools. Whether a student is making original interpretations or
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judging interpretations made by others, the teachers expect the student who
has achieved the objective to perceive relationships in data and to recognize
the limitations of data. These two important behaviors were therefore
selected for particular attention in developing evaluation instruments.

Kind oj Data. The second major question which had to be answered in
analyzing the objective dealt with the kinds of data that students should be
able to interpret. The committee recognized several different ways of classifying data. Among these were the following: (1) according to the form of
presentation, (2) according to the subjective-matter fields from which the
data are drawn, (3) according to problems or areas of living with which the
data deal, (4) according to types of relationships inherent in the data, (5)
according to the purpose the data are intended to serve, (6) according to
various levels of generality, (7) according to the degree to which the
possibility of making meaningful interpretations depends upon the
knowledge of other facts.
The form of presentation of data may vary. For example, data may be
presented in graphical form. Pictures, maps, cartoons, and various types of
graphs, such as line or bar graphs, are familiar examples. Data also are
often presented in tabular form. Such tables are frequently found in reports
of experiments, election returns, scores of baseball games, and so on.
Sometimes data are not set off from the prose form of reading matter but
are incorporated in the context. This method of presentation is often used
in editorials, printed speeches, and news items. Sometimes the same data
are presented in several forms; this situation is commonly found in advertisements, for example.
Data may be drawn from various subject fields. Data from the fields of
economics and sociology commonly appear in newspapers, magazines, and
current books. Data from the fields of physics, chemistry, biology, and
other sciences are presented in many publications which are commonly
read; advertisements, for example, often incorporate data from these fields.
The classification of data in terms of areas of living or problems would
probably make use of categories such as vocation, health, government,
transportation, family relationships, and others of similar type. Classification according to types of relationship would emphasize categories such
as chronological trends, relationship of parts to a whole, and the like. If
data are differentiated in terms of the purposes which they are intended to
serve, distinctions may be made, for example, between what purports to be
an impartial presentation of facts and a presentation intended to sell a particular idea or defend a special interest. Different levels of generality are illustrated by data showing unemployment in a single city in contrast to data
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on unemployment in an entire state or country. If the latter are available,
often more meaningful interpretations could be made concerning the situation in the single city, and hence this same illustration indicates how additional information may influence the interpretation, and how the amount
of such information needed may form a basis of classification.
Although other classifications are possible and were considered, for purposes of evaluation the teachers chose the following criteria for the selection
of the data to be presented to students for interpretation: (1) data presented
in various forms; (2) data relating to various subject fields; (3) data relating
to major problem areas; (4) data including various types of relationships.
As is often the case, these criteria are not independent, and a given set of
data will satisfy several criteria simultaneously.
In order that the interpretation may not be made from memory, it is
necessary that the data be "new" to the student in the sense that this particular organization of the facts has not previously been interpreted for the
student by someone else. If he has heard or read an interpretation of this
organization of facts, his response may represent recall of an interpretation
made by another and not give a measure of his own ability to interpret.
The analysis of the objective thus resulted not only in a description of
the behaviors which might be included under the phrase "interpretation of
data," but also in a conscious restriction of the scope of the eventual
evaluation. This restriction applied to the types of behavior which were to
be emphasized, and to the criteria for the selection of data which were to
be presented to students.
The Development of Evaluation Instruments. Preliminary Investigations. Observations of a student's many overt behaviors in responding to
data of various kinds is one way in which evidence of his ability to interpret
data may be obtained. This type of evidence can probably be best secured
by observational records kept by teachers or other persons trained to
observe and record these behaviors. Under certain conditions a student's
written materials, such as laboratory notebooks, papers, etc., may be a
fruitful source of evidence. However, the time consumed and the possible
lack of objectivity of scores present serious difficulties in the use of these
techniques. Since these methods usually involved more or less uncontrolled
situations, teachers were interested in devising a method that would better
stabilize some of the variable factors. The method which was selected makes
use of pencil-and-paper tests in which the student reacts in writing to written
data. Many methods of obtaining this type of evidence have been experimented with in the Study. A few will be discussed to present some of
the approaches used and some of the difficulties the Evaluation Staff has en-
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countered in measuring the abilities involved. One of the most direct
methods used was to present the student with sets of written data, ask him
to write true statements concerning the data, and to appraise the interpretations which he wrote. However, such a free-response essay-form presents
several difficulties in evaluation. It was found that even when the number
of interpretations to be made is specified in the directions, individual
students tend to use a narrow range of relationships in their responses.
Thus, the responses do not adequately sample the types of interpretations
which the students are capable of making when their attention is focussed
on data relating to their own particular problems or concerns, or when
breadth of treatment is encouraged by more specific directions in the test.
Moreover, great difficulty is experienced in scoring such a test, for it is often
impossible to be reasonably sure what the student means by his written
statements. This perplexity may arise from ambiguity or incompleteness of
student's statements or from peculiarities in his style. It is possible to attain
high objectivity for such a test, but only after elaborate criteria for scoring
have been carefully set up. Even with such a device, it is a time-consuming
method. In one case, for example, it required approximately 90 hours for
each of the trained markers to score 193 papers of ten exercises calling for
responses of this type. Because of these difficulties, this method of getting
evidence of a student's ability to interpret data is impractical for most
teachers.
In order to determine the types of interpretations students should be expected to judge critically and the kinds of errors commonly made in interpreting data, a study was made of interpretations commonly found in
editorials, advertisements, news items, reports of scientific experiments, and
similar materials. For instance, the conclusions of many reports of experiments were critically studied in relation to the data on which they were
based. In this and other such studies it was possible to discover the kinds
of relationships involved in the interpretations, the kind of assumptions
that were made, the accuracy and adequacy of the inferences made from the
data. When students' essay responses were also critically studied in the same
way and comparisons made, it became apparent that the interpretations
from both these sources were susceptible to virtually the same types of
classifications. One classification that could be made was in terms of the
kind of relationships involved. For convenience of reference, these types are
denoted by various words or phrases, such as "extrapolation," "comparison of points," or "cause." They are as follow: 4
1. Reading Points. This type of statement is usually merely a restatement of the data.
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2. Comparison of Points. The statement is a comparison of two or
more items or "points" in the data.
3. Cause. The statement presents a cause of conditions presented in the
data.
4. Effect. The statement formulates a prediction of a probable effect of
the conditions described.
5. Value Judgment. The statement presents a recommended course of
action suggested by the data, or an opinion of what ought to be or ought
not to be.
6. Recognition of Trend. The statement describes a prevailing tendency
or trend in the data.
7. Comparison of Trends. The statement presents a comparison of two
or more prevailing tendencies or trends in the data.
8. Extrapolation. The statement formulates a prediction of a point or
item or fact which is not given in the data and lies beyond points or items
or facts which are given in the data.
9. Interpolation. The statement formulates a prediction of a point or
item or fact of data which lies between points or facts which are given in
the data.
10. Sampling. The statements concern (a) only a part of the group
described in the data, or (b) a larger group containing as a part of itself the
group described in the data.
11. Purpose. The statement presents a judgment of purpose of the given
data.
These types of interpretations may be also arranged into a concise and
meaningful classification which emphasizes the difference in degree of accuracy with which they are used by students. Thus, students' responses may
include the following:
1. Interpretations which are accurate. These interpretations may formulate comparisons, trends, and specific facts which are established by the
data as true or false and are correctly stated without qualification. Other interpretations under this classification may be concerned with sampling, extrapolation, or interpolation. They are not fully supported by the given
data, but are probably true or probably false on the basis of the trends
established in the data, and are stated by the student with sufficient
qualification.
2. Interpretations which are overgeneralizations - that is, interpretations containing unqualified or unwarranted statements involving interpolation, extrapolation, and sampling, or statements of cause, purpose, effect
which cannot be established by the given data even in qualified form. This
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type of error may be referred to as "going beyond the data."
3. Interpretations which are undergeneralizations - that is, which involve unnecessarily qualified statements concerning specific facts, trends,
and comparisons which are established in the data. Such departures from
accuracy may be referred to as "overcaution. "S
4. Interpretations which involve "crude errors"; for example, the student errs by misreading the points or trends in the data, by failing to understand meanings of terms, such as "average" and "per cent," or by failing
to relate properly the data of a graph to the base lines.
Such analyses provided a basis for construction of a short-answer type of
test exercise. This type of test does not present the difficulties in scoring inherent in the essay form and makes it possible for a student to react to many
types of data in a limited time. During its development, the short-answer
test has passed through several transitional forms. Analysis and statistical
study of early forms suggested changes which were incorporated in subsequent forms. For the sake of simplicity of explanation, only the latest form
of the interpretation of data test (Form 2.52) will be described in detail.

Structure of Interpretation of Data Test, Form 2.52. The test to be
described is intended primarily for the senior high school level. It contains
ten sets of data selected to satisfy the criteria set up by the committee interested in the objective. These data are presented in various forms, including tables, prose, charts, and different kinds of graphs. The problems
are selected from several fields (such as medicine, home economics,
sociology, genetics) and contain data pertinent to such topics as
technological unempolyment, heredity, crop rotation, immigration, government expenditures, and health.
Each set of data is followed by 15 statements which purport to be interpretations. The student is asked to indicate his judgment of each of the
statements by placing it in one of five categories as indicated by the short
code given at the top of the sample exercise. In the sample, the list of
responses accepted as correct by a jury of competent persons is given in the
margin before each interpretation. A word or phrase describing the main
kind of relationship involved follows each interpretation.
A study of the sample exercise in relation to the following summary of
the procedure used in constructing the test will indicate how the analyses
described previously were utilized. It may also serve as a guide for teachers
who wish to construct similar tests suited for use with their own students.
1. The data were selected according to the criteria set up by the
committee.
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2. Fifteen interpretative statements were made from each set of data.
The types of statements included were based on an analysis of types of interpretations which were found in current literature, the judgment of teachers
who were concerned with the objective, and the analysis of responses of
students who were asked to write original interpretations. This approach
was used both to give the students an opportunity to judge statements including typical errors made in interpretations, and to insure the inclusion
in the test of types of interpretations which students encounter and are
capable of recognizing. These interpretations involve the following types of
behaviors: comparisons of points of data, recognition and comparison of
trends, judgments of cause, effect, purpose, value, analogy, 6 extrapolation,
interpolation, and sampling.
3. The types of relationship involved in the interpretations which the
students are asked to judge were distributed among the five response
categories as follows:
a. Interpretations adequately supported by the data, and so worded that
they are meant to be judged by the students as true. These statements require the student to judge interpretations that involve: comparison of points
in the data; recognition of trends; and comparison of trends. Ten per cent
of the total number of statements in the test are in this category. 7
b. Interpretations inadequately supported by the data, so worded that
they are meant to be judged probably true. These statements require the
students to judge interpretations that involve a knowledge of the principles
of prudent extrapolation, interpolation, and sampling as previously
defined. They include inferences that go beyond the data but are suggested
by the data and are based on trends or facts in the data. They also include
some conclusions that would be popularly interpreted as true. They are intended to contribute information concerning the ability of students to
recognize the necessity for qualification in interpretation. About 20 per cent
of the total number of statements are in this category.
c. Interpretations inadequately supported by the data, so worded that
they are meant to be judged as based upon insufficient data. They give opportunity for the student to make judgments concerning statements of
analogies relating to the data, concerning statements referring to a cause or
an effect of the situation revealed by the data, concerning the purpose the
data are supposed to serve, and concerning a recommended course of action
supposedly desirable on the basis of the data. Also included are some
statements depending upon an injudicious use of interpolation, extrapolation, and sampling. About 40 per cent of the total number of statements
are in this category.
d. Interpretations inadequately supported by the data, so worded that
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they are meant to be judged probably false. These include inferences which
are suggested by the data but which are contrary to the trends of facts in
the data, and conclusions which would be popularly interpreted as false.
The same types of interpretations are used here as in b. Twenty per cent of
the total number of statements are in this category.
e. Interpretations which are contradicted by the data, so worded that
they are meant to be judged as false. These statements involve the same
types of interpretations as are listed in a above. Ten per cent of the total
number of statements are in this category.
4. Within each test exercise the interpretations were arranged in random
order. Directions to the students were formulated. These directions asked
students to place each statement in one of the five different categories.
Before the test was considered ready for use, an analysis of student
responses was made. In each case where the judgment of a large number
of students conflicted with the key, there was an attempt to analyze the student's thinking to see if the conflict in judgment was due to confusion in
the test or to an erroneous concept held by the students. Ambiguous
statements were revised, and a final key was drawn up. The scores made by
students are, therefore, to be considered as a means of comparison of their
thinking with the judgments of the jury.

Summarization of Scores. For purposes of exposition, the manner in
which the answer sheets from a class are scored may be described as follows.
By tabulating a student's response for each item in relation to the jury's key
for that item in the proper cell of the following chart, a teacher can describe
student's achievement both as to accuracy and as to errors."
As indicated by the chart, student responses can be described in the
following terms: general accuracy, caution, beyond data, and crude errors.
This terminology may be defined as follows: General accuracy means the extent to which the student agrees with the jury - that is, recognizes true
statements as true, probably true as probably true, etc. The total number
of statements which a student judged accurately may be found by counting
all of the tally marks in the cells labeled a, g, m, s, and y. This number may
be expressed as a per cent of the maximum possible number of correct
responses (150).
Since the judgment of the accuracy of the statements involves different
levels of discrimination, depending on whether or not the interpretation
needs to be qualified, it was found helpful to derive the following subscores
on accuracy: (a) accuracy with probably true and probably false statements,
(b) accuracy with insufficient data statements, and (c) accuracy with true
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and false statements. They indicate the extent to which the student agrees
with the jury in judging these three types of statements taken separately.
The first of these subscores may be computed by counting the tallies in
cells g and s, and expressing this number as a per cent of the maximum
possible number of such- responses (59 in the case of the test under discussion). The second subscore mentioned above is derived from the number of
tallies in cell m (expressed as a per cent of 61). The third subscore is derived
from the number of tallies in cells a and y (expressed as a per cent of 30).
The going beyond the data score indicates the extent to which the student
marks statements keyed probably true as true, statements keyed insufficient
data as probably true or probably false, and statements keyed probably
false as false. The student is then granting the interpretation greater certainty than is warranted by the data.
CHART SHOWING HOW SCORES ARE DERIVED
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In order to determine how frequently a student has "gone beyond the
data," one may count the tallies in the cells labeled b, c, h, r, w, x. There
are 120 opportunities for the student to react in this way, and the per cent
of such responses may easily be calculated.
SAMPLE EXERCISE FROM FORM 2.52

(1) are sufficient to make the statement true.
(2) are sufficient to indicate that the statement is probably true.
These (3) are not sufficient to indicate whether there is any degree of truth or
Data
falsity in the statement.
Alone (4) are sufficient to indicate that the statement is probably false.
(5) are sufficient to make the statement false.
PROBLEM 1.

This chart shows production, population, and employment on farms
in the United States for each fifth year between 1900 and 1925.
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Statements
1. The ratio of agricultural production to the number of farm workers increased every five years between 1900 and 1925.
2. The increase in agricultural production between 1910 and 1925 was due to
more widespread use of farm machinery.
3. The average number of farm workers employed during the period 1920 to
1925 was higher than during the period 1915 to 1920.
4. The government should give relief to farm workers who are unemployed.
5. Between 1900 and 1925, the amount of fruit produced on farms in the United
States increased about fifty per cent.
6. During the entire period between 1905 and 1925 there was an excess of farm
population of employable age over the number of people needed to operate
farms.
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7. Wages paid farm workers in 1925 were low because there were more laborers
than could be employed.
8. More workers were employed on farms in 1925 than in 1900.
9. Since 1900, there has been an increase in production per worker in manufacturing similar to the increase in agriculture.
10. Between 1900 and 1925, the volume of farm production increased over fifty
per cent.
11. Farmers increased production after 1910 in order to take advantage of rapidly rising prices.
12. The average amount of farm production was higher in the period 1925 to
1930 than in the period 1920 to 1925.
13. Between 1900 and 1925, there was an increase in the farm population of
employable age in the Middle West, the largest farming area in the United
States.
14. Farm population of employable age was lower in 1930 than in 1900.
15. The production of wheat, the largest agricultural crop in the United States,
was as great in 1915 as in 1925.
The caution score indicates the extent to which the student marks
statements keyed true as probably true, statements keyed probably true as
based upon insufficient data, statements keyed false as probably false, and
statements keyed probably false as based upon insufficient data. The student is then refusing to attribute to the interpretations as much certainty as
the jury was willing to do.
The crude errors score indicates the extent to which the student marks
true or probably true statements as false or probably false, or marks false
or probably false statements as true or probably true. This type of error is
often due to carelessness in reading the data or interpretations, or to a misunderstanding of some terms involved in the data. Both of the last two
scores may be computed in the manner prescribed for previous scores.
Omissions are scored in order to determine the actual number of opportunities the student had to score in other columns.
A form of data sheet on which scores from this test are conveniently
summarized is presented on page 57. The scores made by seven students in
the twelfth grade were selected for purposes of illustration. At the bottom
of the sheet the maximum possible score, the highest score, the lowest score,
and the group median and the mean are recorded for each column.

Interpretations of Scores.

The achievement of a student as revealed by the
test may be analyzed in terms of two related questions. The first of these
questions is: To what extent does the student recognize the limitations of
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the data? In general, one may secure some answers to this question chiefly
on the basis of the scores on general accuracy (column 1), caution (column
6), and beyond data (column 7).9 Column 1 gives the per cent of statements
in which the student agreed with the jury's key, that is, the student judged
as true those statements keyed as true, etc. This is probably the best single
summarizing score, although it is of limited value by itself. Columns 6, 7,
SAMPLE DATA SHEET

School_--=cA-=--_

Summary for test

2.52

Interpretation of Data
Date Test Given 6-2-39

Grade _-----0-1-=-2__
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and 8 reveal the types of judgments that the student made when he failed
to be accurate. Thus, column 6 gives the per cent of statements in which the
student tended to require more qualifications than the jury. This score gives
some measure of the student's tendency to call true statements probably
true, etc. Column 7 gives the per cent of statements in which the student
tended to ascribe more truth or falsity to the interpretation than the data
justify. A high score here is usually considered undesirable, since it indicates
the tendency of the student to go beyond the limits of the given data, making definite judgments about statements for which the given data yields
insufficient information for such judgments. For example, on the sample
data sheet it may be seen that Peggy's score on general accuracy is low in
relation to her class. to In those judgments in which she failed to recognize
the limitations of the given data and had made no crude errors, she was
overcautious less often and went beyond the data more often than was
average for her class. In the case of the student called Homer, the pattern
of scores indicates that he recognized the limits of the given data with an
accuracy about equal to the average for his class. When he failed to judge
accurately the limitations of the given data, Homer was overcautious in
more judgments and went beyond the data in fewer judgments than was
average for his class.
The second question that the test scores should answer is: How accurately does the student perceive various types of relationships in the data?
By examining the scores in columns 2, 3, 4, and 8, some tentative answers
to this question may be obtained. As stated above, the score in column 1
gives the per cent of accuracy with which the student is able to judge limitations of interpretations dealing with all of the types of relationships in the
test. Scores in columns 2, 3, and 4 are subscores of the general accuracy
score. Each subscore refers to the accuracy with which the student judges
certain of the relationships involved in the interpretation. For example, column 2 gives the per cent of accuracy of a student in recognizing those
statements which are probably true or probably false. A high score here indicates that the student persistently applies with success the principles of
prudent extrapolation, interpolation, and sampling. Column 3 gives the per
cent of accuracy in judging statements which cannot be justified without the
use of information from other sources. These statements include relationships such as cause, effect, purpose, analogy, as well as some statements of
extrapolation, interpolation, and sampling. Column 4 gives the per cent of
accuracy of a student in recognizing those statements which are true or
false. A high score indicates that the student is able to judge accurately
statements that involve comparisons of points in the data, and recognition
or comparison of trends. The per cent of crude errors (column 8) indicates

134

APPRAISING AND RECORDING STUDENT PROGRESS

errors in which the student marked interpretations true that the jury considered false or probably false, and vice versa. Such errors may be due to
vocabulary or reading difficulties, carelessness, or inability to identify the
relationship involved.
The following examples may help to clarify this explanation. Peggy's
score in column 2 indicates that she stands low in relation to her group in
the ability to make the finer discriminations necessary to judge accurately
those extrapolation, interpolation, and sampling statements which are based on trends in the data. She is relatively poor in the accuracy with which
she judges statements based on insufficient evidence, cause, effect, or purpose, as well as those extrapolation, interpolation, and sampling items that
fall in this category. The score on accuracy with true and false statements
(column 4) seems to indicate an ability approaching the average for her class
in recognizing trends and comparisons of trends or of points in the data.
However, this can be determined only after studying the entire pattern of
scores. l l In view of Peggy's evident tendency to "go beyond the data," the
higher score in column 4 may be a result of her tendency to be "gullible"
and to mark many statements as true or false.
Homer's scores in columns 2,3, and 4 seem to indicate a greater accuracy
in his judgment of statements based on insufficient data than on the
statements classified in the other two categories. However, it is necessary
again to consider the entire pattern of scores to make a justifiable inference.
Homer's relatively high score on caution and low score on beyond data imply that he tends to refuse to make judgments of probability and classifies
statements that are not well justified by the data as of the insufficient data
type.
An examination of scores made by Joseph and Andrew shows that,
although both boys receive the same score in general accuracy, for those
judgments in which they fail to be accurate Andrew tends to go beyond the
data more often than Joseph.
It is usually inadvisable to interpret scores on this test in terms of national norms, since opportunities to develop these abilities vary markedly
from group to group.
II. Application of Principles of Science

Analysis of the Objective. Teachers of science in schools of the Study
believed that students should learn to apply knowledge obtained in the
science classroom and laboratory to the solution of problems as they arise
in daily living. This aspect of critical thinking was frequently mentioned in
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the list of objectives submitted to the Evaluation Staff. A study of the
prevailing curriculum materials for science instruction confirmed the importance of this objective, and therefore a committee was formed for the
purpose of clarifying it and of aiding in the development of evaluation instruments for appraising growth in the ability to apply science information.
Although this objective had previously been explored to some extent at the
college level by Tyler12 and others, and these explorations had served to
show that certain techniques for the measurement of the objective were
feasible, it could not be assumed that the available analyses and methods
were immediately applicable at the secondary school level. This committee
of teachers in the schools therefore aided the Evaluation Staff in clarifying
the objective to be appraised and also in finding situations which would give
students an opportunity to show the degree to which the objective had been
attained. In the present instance, clarifying the objective necessitated an
analysis of the behaviors involved in application and a selection of the principle to be used.

Behaviors Involved in Application. The analysis of the behaviors involved
in application separated the process of applying principles into two steps:
(1) the student studies a situation and makes a decision about the probable
explanation or prediction which is applicable to this situation; (2) he
justifies through the use of science principles and sound reasoning the explanation or prediction that he made in the first step. In the first step he acts
in the role of an authority who is presented with a problem and asked for
a solution. In the second step, he is asked to explain or justify that proposed
solution by means of his previous knowledge of what has occurred in
similar situations.
The kind of deductive thinking needed for the solution of these problems
consists of the search for an explanation of the fact or facts described in
the problem situation by means of some general rule which asserts a highly
probable connection between facts of the kind described in the problem and
other facts the student knows to be applicable to similar problems. The
question he attempts to answer is: Does the general rule which is suggested
by the given facts as an hypothesis for explaining what has happened (or
what will happen) actually apply to this specific problem? The answer to this
question comes, of course, from experimentation or direct observation.
However, if observations have been made in several situations which can be
shown to be similar to that one which is described in the test, then without
obtaining the empirical evidence one may nevertheless predict with considerable confidence that the same conclusion is also true in this case. It was
for the measurement of such behavior that the instruments to be described
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later were constructed. The teachers felt they needed the most help in
evaluating the ability of students to apply principles in new situations, and
consequently the remembering of applications which had been made was
not included as a behavior to be directly appraised.
Selection of the Principles. In the discussions that were held to clarify the
meaning of the term principle it was found that some teachers were inclined
to accept certain statements as representing "principles" whereas others
wanted to regard them as statements of "facts." The difficulty was resolved
by obtaining an agreement which permitted, for the purpose of testing
application, the use of any science information, fact, generalization,
understanding, concept, or "law" which proves to be useful (alone or in
connection with other information) for predictive or explanatory purposes.
Although more inclusive than the definition of principle that is frequently
used by science teachers, this agreement seemed satisfactory for the
measurement of the objective as this committee conceived it. After the committee had accepted this agreement as to the "principles" which were to be
used in the construction of the instruments, teachers were asked to submit
statements of those principles which were considered important in their
courses and which had received the greatest emphasis in their teaching.
These lists included the principles with which their students had had the
greatest opportunity to become familiar through reading, discussion, and
experimentation.
The original lists from individual teachers included principles from the
fields of chemistry, physics, and biology, as well as some that were common
to all three fields. After the principles submitted had been classified into
subject-matter areas, the complete list was sent to a number of teachers in
the Thirty Schools. These teachers were asked to:
1. Select those statements that they would expect their students to apply
in making predictions or explanations in new situations.
2. Select those statements that they would expect their students to know
in a general way, but not to the extent of being able to use them to make
predictions in new situations.
Only those principles which were included in the first category by at least
three-fourths of the teachers were considered for use in the tests. Two additional criteria were established to aid in the selection:
3. The principle should have a wide range of applicability to commonly
occurring natural phenomena.
4. The principle, with examples of its application to commonly occurring phenomena, should be found in all of the science textbooks commonly
used in these schools.
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The teachers were also asked to judge the relevance of each principle to the
areas of general science, biology, chemistry, or physics, or to all of these
areas.
The Development of Evalnation Instruments. During the period of the
Eight-Year Study a number of instruments were developed for evaluating
the ability to apply principles. Several of these instruments included principles drawn from the subject-matter area of general science; others were
restricted to principles drawn from physics, chemistry, or biology. Because
the instruments which included principles from general science were used
more extensively than the others and because they were the ones experimented with in attempting to arrive at a satisfactory pattern for the test,
they will be used to illustrate the construction of tests of application of
principles.

Preliminary Investigations. In preparing a test of Application of Principles, the first step after the principles had been selected was to obtain problem situations to which the student might react. Teachers were asked to
submit to the committee problem situations which: (1) were new to the
students (i.e., they were not ordinarily discussed in the classroom or used
in the textbooks); (2) occur rather commonly in actual life; (3) could be explained by the principles which the teachers had selected as important for
their students to apply.
Attempts to phrase the problem situations revealed that they might be so
described as to demand several different types of response from the student.
Four types of response were used; namely, making a prediction, offering an
explanation for an observed phenomenon, choosing a course of action, and
criticizing a prediction or explanation made by others. An illustrative situation of each type follows:
1. A farmer grafted a Jonathan apple twig on a small Baldwin apple tree
from which he had first removed all the branches. The graft was successful.
If a new branch develops from a bud below the point of the graft and produces apples, what kind of apple will it be? Here the student is asked to
make a prediction about a situation in which presumably he has had no actual experience. It is presumed that if he understands certain laws of heredity, he will be able to make a valid prediction.
2. All of the leaves of a growing green plant were observed to be facing
in the some direction. Under what conditions of lighting was the plant probably grown? This example requires that the student offer an explanation
of an observed phenomenon. Some knowledge of the principles of
photosynthesis, growth, and tropistic responses of plants would be required
for the solution of this problem.
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3. The rear of an automobile on a wet pavement is skidding toward a
ditch. If you were the driver of the car, what would you do to bring the car
out of the skid? The problem requires the student to choose a course of action. A knowledge of the principles of centrifugal force and Newton's laws
of motion would enable the student to choose a satisfactory course of
action.
4. It was reported in a newspaper that in order to tow down a river a
huge oil drum filled with air, the workmen found it necessary to fill the
drum with compressed air to increase its buoyancy. Do you believe that this
would increase the buoyancy of the oil drum? This problem asks the student
to criticize an explanation which has been given. Knowledge of the fact that
air has weight and of the principles of buoyancy are required for a satisfactory solution in this problem.
In none of these problems were the answers expected to be in exact quantitative terms; rather a qualitative understanding of the general outcome
was required. It was thought that the kind of activity shown by students in
making a prediction of this kind was of more importance for general education than one which required exact substitutions of numerical data in a
formula or similar activities frequently used in the laboratory. One often
encounters problems in which a principle is used to explain what happens
in general when certain factors are varied in the situation, while the need
for numerical solutions of problems occurs relatively infrequently for most
people. Although the above problem situations are stated in such a way that
the student is expected to react somewhat differently in each, it is not likely
that he will react intelligently to any of these situations unless he has a
knowledge of the principles operating and has recognized their application
to the problem. Whether he criticizes a prediction made by someone else or
makes the prediction himself, he must base his answer upon the knowledge
which he feels is applicable to the situation.
The next step in constructing the test was to determine the reasons which
might justify the response to the problem situation, and to find a means of
appraising the reasons cited by the student. Science teachers were in rather
general agreement that the most valid of all the reasons a student might use
for justifying his conclusions would be those that cited established scientific
facts, principles, and generalizations. However, in addition to these, it was
agreed that the student might cite from his experience, from authoritative
materials he had read, or he might use analogous situations familiar to the
person to whom he was explaining his decision, provided these experiences,
authorities, or analogies were pertinent to the situation he was attempting
to explain.
In order to determine whether or not students did use these kinds of
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reasons, they were asked to write out both their own predictions, choice of
action or responses to the situation, and all of the reasons that they believed
would support the decision they had made. When these papers were analyzed by the teachers and the Evaluation Staff, the types of acceptable reasons
which had been anticipated were found in the students' responses.
However, in addition to the reasons which were agreed upon as being acceptable, certain types of errors were also found to occur rather consistently
in the written responses of the students. It was found that students frequently used teleological explanations and analogies not closely correspondent to
the situation described in the problem. They cited authorities that were
questionable, ridiculed positions other than their own, stated as facts certain misconceptions or superstitions, merely restated either the facts given
or their own prediction, and made less frequently a variety of other types
of errors. They also used, in addition to the principles and facts judged to
be acceptable and necessary to the explanation of the problem, other facts
and principles that were irrelevant to the solution of the problem. The frequency with which each of these types of reasons was used was not constant, but varied from class to class and from problem to problem. In examinations of sufficient length given to a large number of students,
however, these types of errors were found to be most prevalent.
In general, it was possible to infer that the errors were made because:
1. The student did not know the principles.
2. He did not see that a principle he knew applied to the situation.
3. He knew the principle and knew that it applied to the situation, but he
was unable to explain adroitly how or why it applied.
4. He used teleology, poor analogy, or poor authority, rather than (or in
addition to) correct facts and principles.
5. Although his explanation was correct as far as it was given, he cited facts
and principles which were inadequate for a convincing proof for a given
selected conclusion or course of action.
6. He confused closely related principles, only one of which was applicable
to the problem.
7. He used irrelevant material.
8. He neglected to study the description of the situation carefully enough
to note all of the limiting factors in the description.
This list does not include all of the reasons why students made errors but
it does help to show why it was difficult to score the written responses.

Construction of Early Short-Answer Forms. The same problems of objectivity of scoring and of adequate sampling that are found in any essay-type
test were inherent in these written responses. The teachers found that it was
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difficult to differentiate among those acceptable uses of generalizations,
facts, and principles which were relevant to the problem, and the logical errors, obscured as they sometimes were by illegibility of handwriting and by
awkward literary style. It was also difficult to decide when a student had
cited enough evidence to support his choice of answer. A second criticism
of this form of test was that it limited the number of principles which could
be sampled because of the time required by the student to write out the
answers. Because of these difficulties, a more objective means of testing this
same ability was sought.
Following a study of the responses written out by students, the first of
a series of objective test forms in this area was made. The objective form
of the test asked the student to select from a list of predictions for each problem situation the one which he thought was most likely to be true, and then
to select from a list of reasons those which would be necessary to establish
the validity of his choice. The predictions and reasons used in the test
paralleled those which had been used frequently by the students when they
wrote essay-type responses. When experimental groups were given an examination which required them to write out their predictions and reasons
for the first half of the testing period, and an examination in which they
were required to select the correct prediction and the reasons which supported it from a given list during the latter half of the period, it was found
that the results on the two types of examinations were quite similar. The
coefficient of correlation was in all cases above 0.80. '3 The advantages of
more objective scoring and the possibilities for more extensive sampling of
problem situations led to the adoption of the objective form.
The procedures used in preparing the early form of objective tests in this
area were as follows:
1. The principles to be used in the test were selected in accordance with
the criteria formulated by the teachers interested in this objective.
2. Problem situations in which these selected principles would apply
were chosen with the following criteria in mind:
2.1 They were to be new in the sense that they had not been used in
the classroom or laboratory.
2.2 The situation should approximate a rather commonly occurring
life situation.
2.3 The problem should be significant to students in that its solution
might help them to solve similar problems which occur in their everyday living.
2.4 The vocabulary used should be at an appropriate level for the
students taking the test. They should be able to understand the
description of the situation.
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3. Several (usually three or more) plausible answers for the problem
were formulated. These might be in the form of predictions, courses of action to be taken, causes to be stated, or an evaluation of one of these when
it was given. Actually, when possible answers were suggested by listing them
in the test, the procedure in every case would be one of evaluation through
the selection of what the student thought was the most desirable, whether
it was a prediction, course of action or explanation for the phenomena
which had been described in the problem.
4. Finally, reasons of the sort used by students were listed, including for
each situation those common types of errors which students made when
they wrote out their reasons. In addition to correct statements of scientific
principles needed for a satisfactory explanation, the following types of
statements were formulated:
4.1 False statements purporting to be facts or principles. These, if accepted as true, would support one of the alternative conclusions. For
example, if the correct principle stated that a direct relationship existed between two phenomena, one might word a false statement in
such a way as to indicate that there was no relationship or that the
relationship was an inverse one. To remain consistent in his reasoning, the student can use such a statement only to support a conclusion
other than the acceptable one.
4.2 Irrelevant reasons. These statements are true, but either they have
no relationship to the phenomenon described in the problem or they
are quite unnecessary in the explanation of the phenomenon.
4.3 False analogies. These stated directly or inferred that the
phenomenon described in the problem was identical with, or very
much like, some other known phenomenon when it actually had little
or nothing in common with it; therefore, an explanation for one
phenomenon would not be acceptable for explaining the other.
Metaphors were sometimes included as an example of a more subtle
use of analogy, in that the analogy was implied by the use of words
but not definitely expressed.
4.4 Popular misconceptions. These included the more common
beliefs based upon unreliable evidence or false assumptions. Frequently they were statements of rather common practices based upon
accepted but unreliable evidence. Common cliches or superstitions
would also be included in this type of statements.
4.5 The citing of unreliable authorities. Statements introduced by
phrases such as "Science says ... ," or "People say ... ," or "It is
reported in popular magazines that ... " were used. Here a distinction
must be made between such very general or unreliable sources and
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those which might be used with considerable assurance. However, in
any case the mere citation of authority did not in any sense explain
why a particular point of view was correct; one would need in addition to give the evidence used by this authority to establish his position on the outcome of the problem.
4.6 Ridicule. This rather common device of students in their explanations suggested that any position contrary to their own could only be
held by someone who did not know the facts.
4.7 Assuming the conclusion. These statements assumed what was to
be proved. This was most frequently represented in these tests by
essentially repeating the conclusion by rewording it without changing
its meaning.
4.8 Teleology. These statements assume that plants, animals, or inanimate objects are rational or purposive.
An example of the wording of the directions for one of the tests and a
sample problem taken from the test follow.
Form 1.3
APPLICATION OF PRINCIPLES
Directions: In each of the following exercises a problem is given. Below each problem are two lists of statements. The first list contains statements which can be
used to answer the problem. Place a check mark ( /) in the parentheses after the
statement or statements which answer the problem. The second list contains
statements which can be used to explain the right answers. Place a check mark
( ,/) in the parentheses after the statement or statements which give the reasons
jor the right answers. Some of the other statements are true but do not explain
the right answers; do not check these. In doing these exercises then, you are to
place a check mark (,/) in the parentheses after the statements which answer the
problem and which give the reasons jor the RIGHT answers.
In warm weather people who do not have refrigerators sometimes wrap a bottle
of milk in a wet towel and place it where there is a good circulation of air.
Would a bottle oj milk so treated stay sweet as long as a similar bottle oj milk
without a wet towel?
A bottle wrapped with the wet towel would stay sweet
a. longer than without the wet towel ............. (
) a.
b. not as long as without the wet towel ........... (
) b.
c. the same length of time - the wet towel
would make no difference ..................... (
) c.
Check the statements below which give the reason or reasons for your explanation above.
) d.
Superstition
d. Thunderstorms hasten the souring of milk ...... (
Right Principle e. The souring of milk is the result of the growth
) e.
and life processes of bacteria .................. (
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Wrong

f. Wrapping the bottle prevents bacteria from getting
into the milk ................................ (
Wrong
g. A wet towel could not interfere with the growth
h. Wrapping keeps out the air and hinders bacterial
Wrong
growth ..................................... (
Right Principle i. Evaporation is accompanied by an absorption of
heat ........................................ (
Authority
j. Milkmen often advise housewives to wrap bottles
in wet towels ................................ (
k. Just as many foods are wrapped in cellophane to
Unacceptable
Analogy
keep in moisture, so is milk kept sweet by wrapping
a wet towel around the bottle to keep the moisture
in .......................................... (
Right Principle I. Bacteria do not grow so rapidly when temperatures
are kept low ................................ (

) f.

) h.

) i.
) j.

) k.

) I.

In formulating statements for these earlier test forms, no consistent pattern was followed. A study of the results obtained by giving Form 1.3 to
many science students suggested the desirability of using in each of the
testing situations a pattern of reasons which would remain constant
throughout the test. It was believed that this would tend to give a greater
reliability to the subscores used in interpretation and thus make the interpretations more meaningful. The pattern of reasons to be included was
determined through discussions with teachers who had used Form 1.3. They
were asked to indicate the types of items in the test which seemed to be most
useful in diagnosing students' difficulties. Using their suggestions, tests
employing a pattern of responses were constructed by following through
these steps: Situations were selected using the criteria described for Form
1.3 but with greater emphasis upon problems of social significance. These
situations were worded in a way that would require an explanation, prediction, choice of course of action, or an evaluation of anyone of these. Three
conclusions were then formulated, one being defensible through the use of
science principles as preferable to the other two. In every case the other two
conclusions would not be nonsensical, absurd, or preposterous.
The reasons used in the test were arrived at by first supporting the correct
conclusion by formulating three statements of facts or principles which support it and by implication eliminate the other two conclusions. Four wrong
reasons which, if accepted as true, would support the other conclusions
were next formulated. Two of these would tend to support one of the wrong
conclusions and two the other. They would all tend by implication to
eliminate the right conclusion. One statement was formulated so as to be
true but irrelevant to the explanation of the problem. One each of the
following kinds of reasons completed the pattern - a teleological state-
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ment, ridicule statement, assuming the conclusion, unacceptable analogy,
unacceptable authority and unacceptable common practice. Each of these
was worded to appear to be consistent with the conclusion keyed as right.
Tests following this general procedure were constructed for the areas of
chemistry (Form 1.31), physics (Form 1.32), biology (Form 1.33), and
general science (Form 1.3a).'4
A sample problem taken from Form 1.3a is given with the directions and
key.
PROBLEM
The water supply for a certain big city is obtained from a large lake, and sewage
is disposed of in a river flowing from the lake. This river at one time flowed into
the lake, but during the glacial period its direction of flow was reversed. Occasionally, during heavy rains in the spring, water from the river backs up into the
lake. What should be done to safeguard effectively and economically the health
of the people living in this city?
Directions: Choose the conclusion which you believe is most consistent with the
facts given above and most reasonable in the light of whatever knowledge you
may have, and mark the appropriate space on the Answer Sheet under Problem
Conclusions:
/A. During the spring season the amount of chemicals used in purifying the
water should be increased. (Supported by 3, 7, 10, 12)
B. A permanent system of treating the sewage before it is dumped into the
river should be provided. (Consistent with 5, 8, 12)
C. During the spring season water should be taken from the lake at a point
some distance from the origin of the river. (Consistent with 12, 14)
Directions: Choose the reasons you would use to explain or support your conclusion and fill in the appropriate spaces on your Answer Sheet. Be sure that your
marks are in one column only - the same column in which you marked the
conclusion.
Reasons:
False
1. In the light of the fact that bacteria cannot survive in salted
analogy
meat, we may say that they cannot survive in chlorinated
water.
2. Many bacteria in sewage are not harmful to man.
Irrelevant
Right
3. Chlorination of water is one of the least expensive methods
Principle
of eliminating harmful bacteria from a water supply.
4. An enlightened individual would know that the best way to
Ridicule
kill bacteria is to use chlorine.
Wrong
5. A sewage treatment system is cheaper than the use of
Supporting B
chlorine.
Authority
6. Bacteriologists say that bacteria can be best controlled with
chlorine.
7. As the number of micro-organisms increases in a given
Right
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Wrong
Supporting B
Assuming
Conclusion
Right

10.

Teleology

11.

Right
Supporting
ABC
Practice

12.

Wrong
Supporting C

8.

9.
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amount of water, the quantity of chlorine necessary to kill
the organisms must be increased.
A sewage treatment system is the only means known by
which water can be made absolutely safe.
By increasing the amount of chlorine in the water supply, the
health of the people in this city will be protected.
Harmful bacteria in water are killed when a small amount of
chlorine is placed in the water.
When bacteria come in contact with chlorine they move out
of the chlorinated area in order to survive.
Untreated sewage contains vast numbers of bacteria, many
of which may cause disease in man.

13. In most cities it is customary to use chlorine to control harmful bacteria in the water supply.
14. Sewage deposited in a lake tends to remain in an area close
to the point of entry.

An examination of the complete test would show that the problem situations included in this form of the test deal with personal health, public
health, eugenics, conservation, and the like, and many of them involve
questions of opinion as well as of the operation of science principles. The
desirability of using these types of problem situations was mentioned by
many of the science teachers who had used the earlier form of the test;
however, after such problems were formulated it was discovered that very
little agreement could be secured among these teachers as to the most defensible conclusions for such problems. This difficulty is illustrated by the
above problem on water supply. Several science principles might be cited in
proposing a solution to the problem of securing for this city a supply of
water free from pathogenic bacteria; but whether or not a supply of water
free from pathogenic bacteria constitutes an "effective" safeguard of the
health of these people and whether or not any proposed method of securing
such a supply of water will be "economical" cannot be determined by
science principles alone.
In choosing anyone of the three conclusions given with this problem, it
is necessary for the student to interpret the terms effectively and
economically. If the student regards reasonable safety, such as might be
secured by the administration of additional chemicals to the water supply,
as an effective safeguard, and if he regards the use of chemicals as an
economical practice, then he might defend conclusion A. However, another
student might wish to defend conclusion B by pointing out that the use of
chemicals assures only a reasonable safety under ordinary conditions and
may fail under unusual circumstances, such as the sudden reversal of flow
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of the river, and that this practice cannot be considered economical in the
long run when all the benefits of a sewage disposal system are considered.
Still another student might defend conclusion C as representing a more
effective safeguard than that of A and a more economical practice than that
of B.
The difficulty of keying any of these responses by students as the correct
one, unless one knows all of the evidence and values which the student
would use to support his point of view, is obvious. Insofar as the student
considers the probable effects of these practices upon the people living in
the city, upon the people in nearby regions or in towns lying along the river,
upon the future as well as the present citizens of this region, and upon the
biological life in the waters of this region, he may interpret the terms
effectively and economically so as to justify any of these three conclusions.
The pertinent science principles can only aid a person in predicting the
effects of each of these practices; they cannot determine whether or not
these effects are to be desired. Other students might wish to remain uncertain about which conclusion to choose until further evidence had been
obtained about the problem. Such evidence might reveal that it would be
better to put into practice all three of the suggested conclusions, i.e., purify
the sewage by a permanent system of treatment before it is dumped into the
river, take the water from the lake at a greater distance from the shore, and
finally add chlorine to the water before it is put into the water mains. It
should be clear from this discussion that the effort to construct a test form
which involved social values as well as scientific principles led to situations
which were well suited for generating a desirable type of thinking, but which
at the same time created considerable technical difficulty for the test constructors. In the discussion of the next test in this series a method for solving
these difficulties, at least partially, will be discussed.

Structure oj Form l.3b. In developing Form 1.3b two changes were made:
(1) the adoption of a different form of conclusion and the consequent inclusion of reasons to be used if the student were uncertain about the conclusion; (2) addition of acceptable analogy and acceptable authority to the
reasons to be used to support or refute the conclusion. A keyed sample problem from Form 1.3b is reprinted here to illustrate these changes:
PROBLEM I
A motorist driving a new car at night at the rate of 30 miles per hour saw a warning sign beside the road indicating a "through highway" intersection 200 feet
ahead. He applied his brakes when he was opposite the sign and brought his car
to a stop 65 feet beyond the sign. Suppose this motorist had been traveling at the
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rate of 60 miles per hour and had applied his brakes exactly as he did before.

He would have been unable to stop his car before reaching the "through
highway" intersection.
Directions:
A. If you are uncertain about the truth or falsity of the underlined statement,
place a mark in the box on the answer sheet under A.
B. If you think that the underlined statement is quite likely to be true, place a
mark in the box on the answer sheet under B.
C. If you disagree with the underlined statement, place a mark in the box on the
answer sheet under C.
Directions for Reasons:
If you placed a mark under A, select from the first ten reasons given below all
those which help you to explain thoroughly why you were uncertain and place
a mark in Column A opposite each of the reasons you decide to use.
If you placed a mark under B, select from reasons 11 through 24 all those which
help you to explain thoroughly why you agreed with the underlined statement
and place a mark in Column B opposite each of the reasons you decide to use.
If you placed a mark under C, select from reasons 11 through 24 all those which
help you to explain thoroughly why you disagreed with the underlined statement
and place a mark in Column C opposite each of the reasons you decide to use.
Reasons to be used if you are uncertain:
Lack of
Experience
Irrelevant
"Control"
Irrelevant
"Control"
Irrelevant
"Control"
Irrelevant
"Control"
Irrelevant
"Control"
Lack of
Knowledge
Irrelevant
"Control"
Irrelevant
"Control"
Irrelevant
"Control"

Reasons to
Teleology

1. I have never driven an automobile at 60 miles per hour and
don't know how far an automobile will travel after the
brakes are applied.
2. The distance required to bring a car to a stop depends upon
the condition of the road surface.
3. The reaction time of the driver is an important factor in
determining the distance a car will travel before it stops.
4. The mechanical efficiency of the brakes will affect the
distances required for stopping a car.
5. Whether the brakes are of the mechanical or hydraulic type
would make a difference in the stopping distance.
6. There are too many variable conditions in the situation to
enable one to be sure about the stopping distance.
7. I do not know which mathematical formula to apply in this
problem.
8. The distance required to bring a car to a stop depends upon
the mass of the car as well as the speed.
9. Whether he stopped the car or not before entering the intersection would depend upon how good a driver he was.
10. The condition of the tires would be a factor to consider in
determining the stopping distance for the automobile.
be used if you agree or disagree:
11. The increasing difficulty of stopping objects at higher speeds
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Wrong
Principle
Acceptable
Practice

12.

Unacceptable
Analogy

14.

Right
Principle
Ridicule

15.

Assuming
Conclusion
Wrong
Principle
Right
Principle
Unacceptable
Authority

17.

13.

16.

18.
19.
20.

Right
Principle

21.

Wrong
Principle

22.

Right
Principle

23.

Acceptable
Analogy

24.

is a part of nature's plan to keep people from driving too
fast.
The distance required to bring a car to a stop is directly
proportional to the speed of the car. (Inconsistent with B)
Many drivers have learned from experience that the distance
required to bring a car to a stop is more than doubled when
the speed is doubled. (Inconsistent with C)
Just as the centrifugal force acting on a car going around a
curve is increased four times when the speed is doubled, so
will the distance required to stop a car be increased four
times when the speed is doubled. (Inconsistent with C)
When brakes are applied with constant pressure there is
constant deceleration of the car.
Any student of physics ought to know that the distance required to stop a car when it is traveling at 60 miles per hour
is more than 200 feet. (Inconsistent with C)
It would require more than 200 feet for the motorist to bring
his car to a stop traveling 60 m.p.h. (Inconsistent with C)
As the speed of a car increases, the mechanical efficiency of
the brakes decreases considerably. (Inconsistent with B)
When the speed of a car is doubled, the distance required to
bring it to rest is increased four times. (Inconsistent with C)
Automobile mechanics report that cars traveling at 60 miles
per hour cannot be brought to a stop within 200 feet. (Inconsistent with C)
The distance moved while coming to rest by an object undergoing constant deceleration is proportional to the square of
the velocity. (Inconsistent with C)
When the velocity of a car is doubled, the distance required
to bring it to a stop may be quickly calculated by multiplying
the velocity by four. (Inconsistent with C)
The kinetic energy of a car traveling at 60 miles per hour is
four times that of the same car traveling 30 miles an hour.
(Inconsistent with C).
Just as the penetrating distance of a bullet is increased four
times when its velocity is doubled, so is the stopping distance
of an automobile increased four times when its speed is
doubled (Inconsistent with C)

The description of this problem includes an underlined conclusion which
the student is asked to judge. The student may agree, disagree, or be uncertain about the conclusion. In the earlier tests he had been asked to select
from a list of conclusions the one he thought most appropriately answered
the question asked in the description of the science situation. The use of this
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form of the problem was adopted in order to score the student on his ability
to distinguish between problems in which sufficient information was given
to enable him to be reasonably sure of his answer, and others about which
he should remain uncertain because necessary information was not included
in the description of the problem. This form of the problem also enables
the teacher to discover those students who have become "over-critical,"
i.e., who challenge problems by choosing the uncertain response when, in
the judgment of the teachers, these problems are so stated that one can
either agree or disagree with the conclusion.
An investigation was undertaken to discover what effect the changed
form of presenting the conclusion might have upon the results. It was found
that it made little difference in which form the conclusion was given ....
In the earlier forms of the test all analogy statements were formulated
as unacceptable reasons. In this form two analogy statements are used in
each problem, one acceptable as a reason for supporting the conclusion, the
other unacceptable. The inclusion of acceptable analogy statements makes
it possible to score a student on his ability to distinguish between those
statements of situations which are closely analogous to the original problem
and those which seem to be but actually are not explainable by means of
the same underlying principles. The use of authority and practice had also
been restricted in earlier test forms to the unacceptable use of such reasons.
Because in life students are often forced through exigencies of time and
circumstance to use authority, it was thought desirable to include in this
test two such statements in each problem, one of which was judged to be
acceptable and the other unacceptable. If students then used such
statements in justifying their reaction to the conclusion, one would be able
to distinguish these students who used authorities discriminatingly from
those who either did not cite authorities or who were unable to distinguish
between authorities judged acceptable and those judged unacceptable. The
inclusion of these statements gives students an opportunity to reveal
whether or not they can distinguish between authorities - either persons or
institutions - which, because of training, study, experience, etc., should be
in a position to give reliable information about the problem, and those
which involve the use of false credentials, or transfer of prestige from one
field to another, and in reality offer little reliable evidence about the
problem.
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Summarization and Interpretation of the Scores on Form l.3b. The form
of the data sheet on which the several scores are tabulated and summarized
is presented on page 152.
The scores made by seven students in the eleventh grade were selected for
purposes of illustration. At the bottom of the sheet the maximum possible
score, highest score, lowest score, and group median is recorded for each
column. These were computed from the class from which these seven
students were selected. Some of the scores represent actual number of
responses, while others are computed in per cent by using certain of the
scores from other columns as bases.
The achievement of the student as revealed by the test may be analyzed
in terms of five related questions. The first of these questions is: To what
extent can the student reach valid conclusions involving the application
of selected principles of science, which he presumably knows, to new
situations?
Columns lS Column 1 gives the number of conclusions out of a possible eight
1, 2, 3
which the student marked correctly. The eight correct responses were
distributed among agreement with the stated conclusion in three problems, disagreement with the stated conclusion in three problems,
and uncertainty about the stated conclusion in the remaining two
problems. Column 2 (too uncertain) gives the number of conclusions
which the student marked uncertain when the correct response was
either "agree" or "disagree." Column 3 (too certain) gives the
number of conclusions which the student marked either agree or
disagree when the correct response was "uncertain." When his scores
in columns 1, 2, and 3 do not total to eight, either the student marked
some conclusions agree which should have been marked disagree, or
he marked some conclusions disagree which should have been marked agree, or else he omitted some of the conclusions. If we denote an
interchange of the agree and disagree responses by the term "error
in fact," the following table may be used to describe the complete
scoring of the student's conclusions.

~
Student

Agree

Uncertain

Disagree

Agree

Acceptable

Too certain

Error in fact

Uncertain

Too uncertain

Acceptable

Too uncertain

Disagree

Error in fact

Too certain

Acceptable
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Thus on the sample data sheet student A marked all eight of the conclusions in agreement with the key. Student D agreed with the key four times,
marked two of the conclusions as uncertain when he should either have
agreed or disagreed with them according to the key. He also marked one
of the conclusions which was keyed as uncertain as agree or disagree. Further he either made an "error in fact" by marking an agree conclusion as
disagree or a disagree conclusion as agree, or he omitted one problem. This
is shown by the fact that his score on conclusions totals seven rather than
eight. One would have to examine his paper to determine whether he had
omitted a problem or made an "error in fact," for no score for problems
omitted is recorded on the data sheet.
The second question is: How does the student explain his uncertainty
when he marks the stated conclusion "uncertain"?
Columns Column 5 gives the number of statements which the student used to
5, 15, 16 express either a lack of knowledge about, or experience with, the situation described in the problem. These explain why he marked one or
more of the stated conclusions "uncertain." These statements are considered neither "right" nor "wrong" in scoring the test. Column 15
gives the number of statements which express a desire for control (see
the test items themselves to clarify the intended meaning of "Control"). They also are used by the student to explain why he marked one
or more of the stated conclusions "uncertain." In two of the eight problems there is actually a need for further clarification or control of certain factors involved in the problem, Column 16 gives the number of
statements, used by the student in these two uncertain problems,
describing "controls" which are considered to be essential additional
information necessary for the solution of the problems. and hence are
valid reasons for marking the conclusion uncertain. In the remaining
six problems, the controls are considered to be unnecessary for the
solution of the problem. The difference between the scores in columns
15 and 16 gives the number of unnecessary controls marked by the student. It should be borne in mind that a student has an opportunity to
score in columns 5 and 15 when he marks a conclusion "uncertain,"
but has an opportunity to score in column 16 only when he marks the
conclusion "uncertain" in one of the two problems where the uncertain response is regarded as the correct one.

Student D, as shown in column 5, used five statements which expressed
either a lack of knowledge about, or experience with, those problems which
he marked as uncertain. Generally speaking, a high score in column 5 will
be associated with a low score in column 1. The correlation between column
1 and column 5 is - .34. The fact that he has a score of one in column 3
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indicates that he marked one of the problems which was keyed as uncertain
in agreement with the key, while the score of six in column 16 indicates that
he must have judged correctly the other uncertain problem. His score of two
in column 2 would account for the seven unacceptable control statements
which were used (difference between columns 15 and 16) for in these two
problems he was attempting to justify an uncertainty through the use of
"control" statements when according to the key he should have either
agreed or disagreed with the conclusion. In summary, student D marked
four of the conclusions in agreement with the key. He was too uncertain in
two of the problems and too certain in one. He either omitted one problem
or made an "error in fact" by marking an agree conclusion disagree or a
disagree conclusion as agree. He used five statements to indicate that he did
not understand some of the problems where he was uncertain about the conclusion, and thirteen statements of "controls," six of which were considered
to be acceptable.
The third question is: To what extent can the student justify logically his
agreement with, his uncertainty about, or his disagreement with the stated
conclusions?
Columns Column 7 give the total number of reasons used by the student to
7, 8, 9, explain his decisions about the stated conclusions (excepting those
27, 28
which express a lack of knowledge about, or experience with, the situation described in the problem scored in column 5). Students vary a
great deal in their comprehensiveness, that is, in the extent to which
they use a large number of reasons to explain their decisions about the
stated conclusions. The meanings of every subscore on reasons for a
chosen student must be interpreted in the light of the score which he
received in column 7. Column 8 gives the number of correct or acceptable reasons used by the student. Column 9 gives the per cent accuracy
of the student in supporting his decisions about the stated conclusions
with acceptable reasons. Thus the score in column 9 is computed by
dividing the score in column 8 by the score in column 7 and expressing
the result in per cent. This score helps to "smooth out" differences due
to one student's using more reasons than another.
Column 27 gives the number of reasons selected by the student which
were inconsistent with his decisions about the stated conclusions. This
means that these reasons actually supported responses to the stated
conclusions which were contradictory to the responses which the student made. Column 28 gives the per cent of the student's reasons which
were inconsistent with his decisions about the stated conclusions. Thus
the score in column 28 is computed by dividing the score in column 27
by the score in column 7, and expressing the result in per cent.
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Student Bused 61 reasons to explain the eight conclusions which he
marked, while student G used 74 (column 7 plus column 5). Both of these
students used a great many more reasons than the average for their class.
Of the 61 reasons used by student B, 40, or 66 per cent, were keyed as acceptable; while for student G only 26, or 37 per cent, of the 70 reasons he used
were keyed as acceptable. (The scores in column 5 are considered as neither
right nor wrong, and are not used in this computation - they are only used
to make a judgment about how aware the student was of his lack of
knowledge.) Student B used only reasons which were consistent with the
conclusions he had chosen. However, 14, or 20 per cent, of the 70 reasons
used by student G were contradictory to the conclusions he had chosen.
This shows that student G was not as discriminating in his choice of supporting reasons as was student B.
The fourth question is: What kinds of reasons does the student select to
explain his decisions about the stated conclusions?
Columns The total number of reasons selected by the student to explain the
11, 15, conclusion he has selected (column 7) is broken down into the number
18, 21, of science principles (column Jl), the number of controls (column 15),
24, 25
the number of analogies (column 18), the number of appeals to
authority or common practice (column 21), and the number of times
ridicule, teleology, assuming the conclusion were used (column 24).

The score in column 15 has been discussed above in connection with
the second question. From one point of view it may be desirable to rely
entirely upon the use of science principles to explain one's agreements
or disagreements with the stated conclusions. However, in this test, the
test directions permit the discriminating use of "sound" analogies,
"good" authorities, and "dependable" common practices in explaining agreement or disagreement with the conclusions. The use of
ridicule, assuming the conclusion, or teleology is unacceptable. Column 25 gives the per cent of the student's responses which could be
classified as calling upon ridicule, assuming the conclusion, or
teleology to explain his agreement or disagreement with the stated conclusions. Thus the score in column 25 is computed by dividing the score
in column 24 by the score in column 7 and expressing the result in per
cent.
The fifth question is: To what extent does the student discriminate between acceptable and unacceptable reasons in the various categories?
Columns Column 12 gives the number of correct statements of science principles

12, 13,
16, 19,

22

which the student used to explain his responses to the stated conclusions. The difference between the scores in columns 11 and 12 gives
the number of incorrect or technically false statements of science prin-
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ciples used by the student. Column 13 gives the per cent accuracy of
the student in his use of science principles. Thus the score in column
13 is computed by dividing the score in column 12 by the score in column 11 and expressing the result in per cent. The scores in column 16
were discussed above in connection with the second question. Column
19 gives the number of "sound" analogies used by the student. The
difference between the scores in columns 19 and 18 gives the number
of unacceptable or false analogies selected by the student. Column 22
gives the number of acceptable appeals to authority or common practice which the student used in explaining his decisions about the stated
conclusions. The difference between the scores in columns 22 and 21
gives the number of unacceptable appeals to authority or common
practice selected by the student.
Student C used a total of 34 reasons to justify the eight conclusions he
selected. Twenty-four of these were restricted to principles, of which 23, or
96 per cent, were keyed as acceptable. He also used five acceptable
analogies, and only one statement which was classified as unacceptable
because it was a ridicule, teleological, or assuming the conclusion type of
reason. He did not use authority or common practice to explain his choice
of conclusions.
In making interpretations of a student's scores, all of his scores on
reasons should be judged in relation to his score in column 7. Per cent
scores should be judged in relation to the number of items on which the per
cent is based. That is, one out of two may have quite a different meaning
than 10 out of 20. Reference to the "maximum possible," the "lowest
score" and "highest score," and the group median (all given at the bottom
of the summary sheet) will provide a frame of reference for judging the student with respect to the members of his own class ....
If students have been placed in situations in the classroom and
laboratory where resourcefulness, adaptability, and selective thinking have
been essential for the solution of problems, and if the emphasis given to
teaching science principles has been upon their applications to the solution
of problems involving commonly occurring natural phenomena rather than
on the mastery of science information as an end in itself, then students
should have little difficulty in behaving in the manner anticipated by this
test. Such students would have had many opportunities to apply the principles of science as they learned them to a number of situations in the
laboratory and classroom, and would have been encouraged to be alert for
similar opportunities for application as they occur outside the classroom.
Experience of teachers with this objective seems to indicate that the objective is not attained through anyone particular teaching unit. Rather it
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is the outcome of the way in which emphasis has been given to the objective
with all the science materials taught ih the classroom and laboratory. Consequently, teachers may wish to use from time to time during the semester
or year classroom exercises which can be used for checking on these abilities
and giving a tentative appraisal of progress. A considerable number of such
exercises, much simpler in form than the tests of Application of Principles,
have been constructed by classroom teachers in summer workshops.
III. Application of Principles of Logical Reasoning

The following discussion deals with the evaluation of the ability to judge
the logical structure of arguments presented in written form. This ability
will have much in common with the ability to judge the logical structure of
arguments presented verbally, pictorially, or otherwise. Some students will
have occasion in later life to write essays, prepare speeches, and the like.
For these students an emphasis upon the producer aspect of applying logical
principles is easily justified. Almost all students, however, will read
editorials and advertisements, listen to political speeches, and the like.
Hence this consumer aspect of applying logical principles (for example, taking note of the need for definition of terms) may be considered an objective
of general education.
The Development of Evaluation Instruments. Preliminary Investigations. The first step toward the construction of a test for this objective was
the preparation of a list of logical principles which secondary school
students might be expected to apply. A few principles were found explicitly
stated in secondary school textbooks (particularly of geometry) and the list
was extended by reference to books on logic. From this list the four principles were selected. Teachers of mathematics were particularly concerned
with the objective, and their interests largely determined the choice which
was made. The principles stated relative to definitions, indirect (or reductio
ad absurdum) argument, and "if-then" reasoning play an important role in
the teaching of geometry. The fallacy of argumentum ad hominem was included because the claim has so frequently been made that the study of
geometry, which as usually taught offers little opportunity for this sort of
error, provides a standard of comparison for reasoning in other situations.
Consequently if the acquaintance with this standard is functional, it should
enable the student to recognize the fallacy.
The second step toward the construction of a test consisted of a search
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of current newspapers, magazines, and legal casebooks for suitable reasoning situations. These sources were chosen because of the emphasis being
given in several of the schools upon reasoning in life situations. The legal
cases which formed the basis of several test problems were typical of those
reported almost daily by the press, but were believed to pe of greater interest
to students ....
Structure of the Application of Principles of Logical Reasoning Test, Form
5.12. A study of the following explanation of the structure of the test problems in comparison with the sample test problem presented below will
serve to clarify the objective further and to indicate the extent to which it
is measured by the test. A list of the responses accepted as correct by a jury
of competent persons (i.e., a test key) is given in the margin.
Problem IV
In January, 1940, Commissioner K.M. Landis submitted a plan to give financial
aid to minor league baseball teams to restore fair competition by preventing certain major league teams from controlling the supply of players. Several leaders
in the baseball world objected to this plan; some declared that Landis should enforce the rules governing the operation of baseball teams, but should not make
interpretations which would change the intended meaning of the rules set up by
the proper committees.
Larry MacPhail, president of the Brooklyn Dodgers, speaking at a dinner in
Boston, expressed grave concern over the situation. The following statements are
quoted from his remarks: "In the matter of Landis versus the present system, he
sits as prosecutor, judge, and jury, and there is no appeal. If baseball is to be
dominated by any selfish group, it won't be long before professional football or
some other sport will replace baseball as the great national game, and none of
us want that."

Directions: Examine the conclusions given below. If by "us" Mr. MacPhail
means all persons at the dinner, and if they accept his remarks as true, which one
oj the conclusions do you think is justified?
Conclusions
A. Logical persons at the dinner will conclude that they do not want baseball
to be dominated by a selfish group.
B. Logical persons at the dinner will conclude that, if the domination of
baseball by a selfish group is prevented, baseball will not be replaced as
the great national game.
C. It is impossible to say what a logical person at the dinner will conclude.
A: Statements which explain why your conclusion is logical.
Mark in column B: Statements which do not explain why your conclusion is

logical.
C: Statements about which you are unable to decide.

Statements
A

I. Since we assumed that Mr. MacPhail referred to all persons present at the
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B 2.
B 3.
A 4.
A 5.
B 6.
B 7.
B 8.
B 9.

A 10.
Bil.
B 12.
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dinner when he said "none of us," and that those present accepted his
statements as true, the conclusion which we reached follows logically.
Logical persons at the dinner may agree or disagree with Mr. MacPhail.
Without knowing the assumptions of logical persons, we cannot predict
their conclusions.
If no person at the dinner wants professional football or some other game
to replace baseball as the great national game, then the logical ones cannot
want baseball to be dominated by a selfish group.
If we accept the assumptions on which an argument is based, then, to be
logical, we must accept the conclusions which follow from them.
Sometimes the meaning of a word or phrase used in an argument must be
carefully defined before any logical conclusion can be reached.
A changed definition may lead to a changed conclusion even though the
argument from each definition is logical.
If the domination of baseball by a selfish group results in some other sport
replacing baseball, then, if such selfish domination is prevented, baseball
will not be replaced.
Mr. MacPhail considered every possibility - either baseball will or will
not be replaced as the great national game - and thus made a sound indirect argument.
If a conclusion follows logically from certain assumptions, then one must
accept the conclusion or reject the assumptions.
If one removes the fundamental cause for other games replacing baseball,
baseball will not be replaced as the great national game.
The soundness of an indirect argument depends upon whether all of the
possibilities have been considered.

In each problem the student is given a paragraph, three conclusions, and
twelve statements. He is directed to read the paragraph carefully and to
choose the one of the three conclusions which he thinks is justified by the
paragraph. In the test as a whole the student judges the logical appropriateness of the conclusions drawn in eight different situations. In two
of these the definition principle operates; in two others the indirect argument principle operates; in two others the argumentum ad hominem principle operates; and in the remaining two the if-then principle operates. It
should be noted that the number of possible correct conclusions is small,
especially if considered with respect to the opportunity to use the correct
principles separately. Consequently the major emphasis is placed upon the
students' reactions to the statements which follow the conclusions in each
test problem.
The statements offered to the students are of several kinds, including: (a)
General or abstract statements of the logical principle involved in that particular test situation; (b) Specific statements of the logical principle involved
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in the particular test situation; (c) General or specific statements of logical
principles not pertinent to the particular test situation, statements which appeal to authority, statements of personal opinion, or statements which are
otherwise irrelevant.
The student is directed to mark each statement in one of three ways
according as it is: (a) Relevant for explaining why his conclusion is logical;
(b) Irrelevant for explaining why his conclusion is logical; (c) Not
sufficiently meaningful to him to permit a decision.
In the test as a whole the student judges the relevance of 96 statements, and
is given the opportunity to reveal his lack of understanding of any of these
statements. The variety of the statements including specific and general
statements of the principles, statements of authority, personal opinion, prejudice and the like provides an opportunity to make many of the common
logical errors. The sample of statements in the test includes 36 relevant and
60 irrelevant statements. Of the 36 relevant statements, 16 are specific and
20 are general. Of the 60 irrelevant statements, 20 are general statements of
the four principles of the test, 19 are specific statements of these principles,
and 21 are specific statements of the other kinds mentioned above.

Summarization and Interpretation oj the Scores on Form 5.12. During the
experimental stages of Form 5.12, the test results for a sample population
of 351 students were studied intensively in an attempt to discover the most
convenient and most meaningful form for reporting the results. An item
analysis or record of the responses of all students to each item on the test
was prepared. The individual student papers were scored by entering the
number of responses of each separate kind on a tentative data sheet. Fourteen scores were summarized for each student, and more than eight additional scores were considered during the study. Certain important scores
were selected and studied with reference to the item analysis in an effort to
see more clearly the relationships between each of these scores and the
responses of students to individual test items.
The 351 students comprised 12 separate classes in four public schools.
Certain facts about the backgrounds of these different classes were known.
The responses of each class to the individual test items (taken from the item
analysis), and the median scores of each class (taken from the data sheets),
were studied in an attempt to discover the degree of agreement or disagreement of these results with the known facts about the various classes of
students. The results of this study indicated that the students who secured
good total scores were also the students who did well with the individual test
items. Moreover, it was found that the classes which had had most contact
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Certain correlation coefficients between the scores which had been summarized were computed. It was found possible to reduce the number of
scores on the data sheet to 11 without an appreciable loss of information.
It was again found that separating the responses to specific statements of
principles from the responses to general statements of principles did not
yield results of practical significance ....
Scores on this test may be interpreted in terms of the answers to the
following three questions:
1. To what extent can the pupil reach logical conclusions in situations
which may involve his attitudes and prejudices?
2. To what extent can the pupil justify his conclusions in terms of certain
principles of logical reasoning?
3. How well can the pupil apply each of the four principles of logical
reasoning?
By study of the various scores reported on the data sheet, the teacher
may obtain evidence relative to each of these questions. Different patterns
of behavior analogous to those described for the test on Interpretation of
Data are identifiable in terms of the relation of the separate scores to the
group averages ....
A Related Instrument. A group of objectives which are closely related to
those discussed in connection with the discussion of Logical Reasoning ...
relate to what is popularly known as "propaganda analysis." During the
Eight-Year Study some attention was given to evaluation with respect to
these objectives. This section will give a brief account of this project.
The definition of propaganda which was adopted is as follows: Propaganda represents any use of the spoken or written word, or other forms
of symbolization (pictures, movies, plays) designed to convince people to
hold certain opinions, to give allegiance to particular group or cause, or to
pursue some kind of social action predetermined by the source of the propaganda. As used in this sense, propaganda has no unpleasant or "bad"
overtones. Our concern with it is to better understand which groups are selling what kind of propaganda; the possible social consequences and implications of this; the symbol appeals which are used and their relation to
behavior dynamics of individuals; the relation of susceptibility to propaganda to social conditions; etc.
Propaganda also is used to characterize forms of argument which are
untenable in terms of certain intellectual or logical criteria such as:
documenting evidence, presenting several sides of a problem, drawing conclusions which follow logically from the data, minimizing the use of slogans
and "emotional" terms, etc. Used in this sense propaganda does have
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unpleasant overtones and our problem is to teach pupils to react critically
to it by applying criteria of good argument. The scope of this report takes
both of these definitions into consideration.
Among the behaviors which were listed as important objectives of education related to propaganda analysis were the following:
a. Recognition of the purposes of authors of propaganda - that is, ability to
make more discriminating judgments as to the points of view which it is intended the consumer should accept or reject. (In the broad sense, this refers
to the generally accepted concept of "reading comprehension.")
b. Identification of the forms of argument used in selected statments of propaganda. (This refers to reading comprehension in a different sense.)
c. Recognition of forms of argument which are considered intellectually acceptable and which are not employed in certain statements.
d. Critical reaction to the forms of argument which represent typical devices
employed in propaganda.
e. Ability to analyze argument in terms of principles of the nature of proof.
f. Recognition of the relation of propaganda to the social forces which breed it.
g. Knowledge of the psychological mechanisms involved in the susceptibility of
people to certain language symbols.

The evaluation instrument entitled Analysis of Controversial Writing
(Form 5.31) was developed to obtain evidence concerning the achievement
of the first four behaviors listed above .... The test contains ten samples of
writing on controversial issues selected from magazines and newspapers.
The choices were made on the basis of the following criteria: (1) the selection should focus upon a controversial issue; (2) liberal and conservative
sources were represented on each issue; (3) the group of selections should
make use of a variety of propaganda devices; (4) the issues involved should
represent areas of tension for pupils.
In each problem the pupils were first directed to read the quotation
carefully, and then in Part I to mark them so as to indicate statements where
there is:
A. evidence that the author of the quotation wants you to agree with or accept
the idea in the statement.
B. evidence that the author wants you to disagree with or reject the idea in the
statement.
C. no evidence as to whether the author wants you to agree or disagree with the
idea in the statement.

Twelve statements follow these directions. The examples below are taken
from Problem I, based on a selection whose tenor may be judged from the
closing sentence in one paragraph: "The American system of private in-
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dustry and business has distributed more income to more people than any
other system in the history of the world."
1. The present purchasing power of workers is possible only under a system of
private ownership of industry.
2. Workers should receive higher wages than they receive at present.
3. The present system of private ownership is superior to any other way of
organizing industry.
4. Industry still has far to go in distributing wealth more evenly between the
workers and the owners.
5. The profits of corporations should be turned over to the workers rather than
to stockholders.

In Part II, the student was to decide: 16 first, which of the following
statements represent forms of arguments used by the author in this situation, and second, which ones represent desirable forms of argument
whether used by the author or not.
1. Assumes that the point of view expressed in the article is that which is held
by the majority of Americans.
2. Gives facts in such a way that the reader can check their source to see whether
they have been reported accurately.
3. Uses statistics for industries in which wages are among the highest to illustrate
the rise in wages.
4. Presents some of the major advantages and disadvantages of our system of
private ownership of industry.
5. Indicates that there will be undesirable consequences to industry if our present industrial system is changed.
6. Tries to make us feel sympathetic toward industrial owners.

Ten statements of this general sort were used in Part II of each Problem.
In both parts the various statements were so chosen that a student responding according to the directions could reveal evidence of his status with
respect to the first four behaviors listed above.
The scores of the pupils in Part I are tabulated in the following descriptive categories:
General Objectivity. Scores in this category represent the per cent of total correct
responses and show the relative objectivity with which the pupil interprets highly
biased material.
Non-Recognition of conflicting points of view. Pupils who have difficulty in
recognizing ideas which are contradicted by the author's data can be identified
through scores in this category.
Misconception of author's purposes. Scores in this category indicate a pupil's
tendency to attribute conservative ideas to liberal articles and liberal ideas to con-
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servative articles. Such scores indicate a kind of gross error in judgment and, if
relatively large, suggest inability of the pupil to comprehend the general ideas
which the authors are trying to sell to the reader.
Suggestibility. Scores in this category indicate the extent to which the pupil indiscriminately attributes conservative ideas to conservative articles and liberal
ideas to the liberal articles. (A score of this kind means that the pupil says that
the author wants him to "accept" an idea which is keyed "insufficient evidence."
The items keyed "insufficient evidence" reflect the general point of view in the
articles.)

Except for the category "general objectivity," the scores in Part I
categories are separated into "liberal" and "conservative." Thus in the
"suggestibility" category each pupil has two scores, one showing his suggestibility in interpreting the conservative articles and one showing suggestibility toward the liberal articles.
The scores on Part II are tabulated according to the following categories:
Identification oj propaganda techniques used in the articles. This category indicates the degree to which the pupil can recognize the use of the forms of argument keyed as "propaganda techniques."
Conjusion ojpropaganda techniques used and not used. This category shows the
extent to which the pupil indicates that the techniques keyed as "not used" were
used in the articles.
Uncritical toward the use oj propaganda techniques. The tendency of the pupil
to approve the use of propaganda techniques is indicated under this heading.
Recognition oj acceptable nature oj certain jorms oj argument. Recorded in this
category are scores showing whether the pupil approves of the use of the acceptable forms of argument.
Gullibility. Scores in gullibility show the tendency of the pupil to indicate that
the acceptable forms of argument keyed as "not used" are used in the articles.
Due to the nature of the test items, gullibility means attributing "fairness," "impartiality," "open mindedness" to the authors of the articles.

In constructing Part I of the test, the basic hypothesis was that pupils
whose attitudes toward the five social issues included in the test were strongly liberal would tend to be more "suggestible" toward the conservative articles than toward the liberal articles. This was based on the notion that the
liberal pupil would more willingly exaggerate the ideas of conservative
authors than those of liberal authors. Similarly it was believed that the
scores of such pupils in the other columns of Part I would tend to differ as
between the sub-categories "liberal" and "conservative." To check this
hypothesis an attitude scale consisting of items used in the test was given
to approximately one hundred pupils ....
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Conclusion. The two principal uses for these types of instruments are: (1)
the diagnosis and description of the strengths and weaknesses of individual
students and of groups of students in relation to the objectives as they have
been operationally defined in the tests; (2) the measurement of growth in the
abilities required for successful achievement. The scores on the data sheets
will yield significant descriptions of students with respect to the objectives.
The interpreter must, however, clearly understand the structure of the test
problems and the relationship of this structure to the problem-solving process. For certain students the interpreter may desire even more detailed
evidence from the test results than that which appears on the data sheet. An
examination of the responses of a particular student to certain items on a
test may yield such evidence. More often the suggestions raised by an examination of the data sheet will lead the teacher to seek evidence from other
sources to confirm or deny these suggestions. For example, a student may
reveal a tendency to use many reasons on the nature of proof test but fail
to discriminate between relevant and irrelevant reasons. This tendency may
or may not be confirmed by the teacher's experience with the student in daily classroom activities.
The uses of these instruments are not fundamentally different from those
of many other types of tests. Thus after studying the test results the teacher
may wish to provide curriculum experiences designed to overcome obvious
weaknesses of a group as a whole, or of individuals within the group. This
may lead to a special unit of work for the whole class; special assignments
undertaken by a particular student with the advice of the teacher; special
attention by the teacher to certain details of the written work handed in by
one or more of the students; and the like. In other cases, growth toward this
objective might be one of the desired outcomes of the work of a class over
a longer period of time. For example, every activity of a class over a period
of a year might be designed to make some contribution to the students' concept of proof.
In this connection it will be useful to measure the growth of individuals
and of classes toward the objective. Although the students may remember
the general nature of these tests for several months, they can scarcely be expected to remember the answers to specific items on the test. Hence the
practice effect of taking the tests once will probably not be a serious factor
influencing the scores on a second administration of a test several months
later. If such studies of growth are desired, it is especially important, of
course, that the specific exercises in the tests should not be "taken up in
class." It is also important to keep in mind the effect of the total testing
situation upon the test results. This total situation involves more than a
careful explanation of the test directions to students, and the provision of
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adequate time for the completion of the test. In the case of many tests, and
particularly those which have been described, it involves also the
"readiness" of the class for the tests, their attitude toward the tests as a
diagnostic instrument rather than as a marking device, and the like. Ideally,
the class should look upon these test as an opportunity to demonstrate their
ability to do clear thinking rather than as a burden and a threat.
The chief feature of all of these tests is the extent to which they make
possible a description of a student's thinking ability in terms of at least tentative answers to a series of questions which are quite general and comprehensive. Successful performance depends relatively little, compared with
the usual achievement test, upon knowledge of particular bodies of subjectmatter content, and relatively much upon broad principles of science and
of scientific thinking. The objectives demanded tests to probe among the
higher mental processes applied not to materials of the sort commonly used
in psychological investigations, but rather to those commonly found in
reading of newspapers and magazines, or elsewhere in daily life. This approach is fundamentally different from one which seeks to synthesize a
description of a student's thinking abilities from data on many simpler but
more readily controllable psychological reactions. The experience of the
Evaluation Staff has been that this endeavor has led to increasing complexity in the test instruments in spite of the demands of practicality for greater
simplicity. This increasing complexity was tolerated in order to maintain
close correspondence between the stated objectives and the behavior
demanded of the student, and in the hope that the instruments of this sort
may eventually be simplified.
Evaluation of Social Sensitivity*
Introduction

Origin and Scope of the Objectives Related to the Development of Social
Sensitivity. In any social situation, an individual is aware of, and responds
to, certain factors and lets others go unnoticed. Thus, on observing an old
man selling apples on the street corner, one individual may be aware only
of the convenience of having apples easily available to him, or be annoyed
at having the man clutter up the street corner. The awareness and attendant
feelings in this case are self-centered; there is little consideration for the
apple man. Another person may "see" primarily an old man trying to make
*Originally chapter 3 in Appraising and Recording Student Progress.
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a living. He may in addition feel sympathy for a man who has to make a
living in such a precarious way, or feel that this way of earning a living
is the man's just due, determined by his ability. Attention in this case
is centered on the apple man as a human being. To a third person this
experience may suggest the problem of security in old age. He may wonder
why there is not a more satisfactory provision for old people to make their
living. Awareness and sympathy in this case center not only on the apple
man. He becomes a symbol for a whole group of people, or for an issue,
and sympathy for him is likely to evoke concern for the problem or issue
which he symbolizes. Depending on the type of response, various impulses
to action may also suggest themselves. Annoyance with the apple man may
suggest activity leading to his removal. Sympathy toward him may lead to
consideration of ways of helping him. Concern about injustices in the social
order tends to suggest the need for correcting them.
Several different behaviors are involved in these responses. Personal
sympathies and aversions largely determine the pattern of initial awareness.
The knowledge one possesses, and the attitudes and viewpoints one has,
determine how one interprets the experience. One's ability and inclination
to relate and reorganize ideas gained from previous experiences and to
apply them to the new situation add insight. The inclination and ability to
relate the feelings evoked and positions taken in specific situations to more
general and abstract ideas add to both the coherence and the depth of one's
insights in a given case. All of these behaviors, although capable of analytic
distinction, are related to each other in any given experience.
The term "social sensitivity" has been used to refer to this complex of
responses. In the common usage of the term the emotional factors - such
as the feelings of sympathy or aversion, attitudes of approval or disapproval - have been emphasized. However, this term can also be used to
connote the intellectual responses - such as the range and quality of the
elements perceived in a given experience or the significance of the ideas
associated with it.
In the first statements of objectives submitted by the schools in the EightYear Study the term "social" was used in connection with many types of
behavior somewhat similar to the ones described above. Frequent among
the statements were terms such as social consciousness, social awareness,
social concern, social attitudes, social integration, sense of social responsibility, social understanding, social intelligence. Thus many schools seemed
interested in promoting a greater awareness of social aspects of the immediate scene as well as of the issues underlying current social problems.
At the same time concern was expressed that unless students achieve
clarification of their· personal patterns of social values and beliefs, intelli-
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gent social thinking would remain an elusive object of educational effort.
The apparent blocking of rational thought by personal prejudices and
biases, by a warped sense of values, or by the tendency to react in terms of
social stereotypes, was recognized, and many statements of objectives
emphasized the importance of a clearer, more consistent, and more objective pattern of social values and beliefs. A good deal of attention was also
devoted to the problem of helping students apply the values, loyalties, and
beliefs they developed to an increasing range of life problems. The term
"social sensitivity" was adopted to serve as a consolidating focus for this
apparently heterogeneous yet highly related complex of objectives.
In order to see more clearly what was implied in these statements of
objectives from the schools, two committees were established. These committees undertook to make a coherent analysis of social sensitivity as a total
objective and to clarify and specify some of the more crucial aspects of it
sufficiently to lay a foundation for the development of evaluation instruments. Some of the significant aspects of social sensitivity which were
emphasized in the course of the analysis are described in the following
section.
Significant Aspects of Social Sensitivity. The first exploratory meetings of
the committees revealed a diversity of concepts regarding social sensitivity.
In the course of the discussion sensitivity was defined, by implication, as
awareness, ways of thinking, interest, attitude, and knowledge. A whole
range of problems representing significant areas of social sensitivity was
also mentioned. These ranged from such "immediate" social patterns as
relations with other people to such general social issues as unemployment,
effective democracy, and social justice.
To get a clearer and a more concrete picture of the specific behavior
involved in this objective, the committee undertook to collect anecdotal
recordings of behavior incidents illustrating any aspect of social sensitivity
which teachers in the Thirty Schools thought important. This material was
carefully analyzed and the various types of specific behavior were listed.
Altogether, 74 types of behavior were indicated or implied by the anecdotes
submitted by committee members and other teachers. The list below gives
a few illustrations:
1. The student frequently expresses concern about social problems,
issues, and events in conversation, free writing, creative expression, class
discussion.
2. The student is fairly well informed on social topics; he has a reasonable background and perspective, and would not often be misled by misstatements.
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3. When facing a new situation, problem or idea, he is eager for more
information, seeks to identify significant factors in the situation, carries
thought beyond the immediate data.
4. He is critical about expressed attitudes and opinions and does not
accept them unquestioningly; distinguishes statements of fact from opinion
or rumors, discerns motives and prejudices.
5. He is able to discern relevant issues and relationships in problems,
ideas, and data. He relates ideas widely and significantly and discriminates
among issues.
6. He judges problems and issues in terms of situations, issues, purposes, and consequences involved rather than in terms of fixed, dogmatic
precepts, or emotionally wishful thinking.
7. He reads newspapers, magazines, and books on social topics.
8. He is able to formulate a personal point of view; he applies it to an
increasingly broader range of issues and problems.
9. He is increasingly consistent in his point of view.
10. He participates effectively in groups concerned with social action.
A classification of these behaviors resulted in the following list of major
aspects of social sensitivity of concern to teachers in the Thirty Schools:
1. Social thinking; e.g., the ability (a) to get significant meaning from
social facts, (b) to apply social facts and generalizations to new problems,
(c) to respond critically and discriminatingly to ideas and arguments. (Statements 4 and 5 above, for example, would fall into this classification.)
2. Social attitudes, beliefs, and values; e.g., the basic personal positions,
feelings, and concerns toward social phenomena, institutions, and issues.
(Statements 8 and 9.)
3. Social awareness; that is, the range and quality of factors or elements
perceived in a situation. (Statements 1 and 6.)
4. Social interests as revealed by liking to engage in socially significant
activities. (Statements 3, 7, and 10.)
5. Social information; that is, familiarity with facts and generalizations
relevant to significant social problems. (Statements 2 and 3.)
6. Skill in social action, involving familiarity with the techniques of
social action as well as ability to use them. (Statement 10.)
The committee on social sensitivity took the responsibility for developing
instruments for evaluating three of these aspects; namely, the ability to
apply social generalizations and facts to social problems, social attitudes,
and social awareness. The present chapter is chiefly devoted to a description
of the instruments pertaining to these aspects. Instruments dealing with
other phases of social thinking - such as the interpretation of social data,
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and critical reactions to arguments and propaganda - have been discussed
in the chapter on Aspects of Thinking. The appraisal of social interests is
discussed in the chapter on Interests. No new instruments were developed to
evaluate the acquisition of social information, primarily because published
tests were already available and because teachers felt relatively little need of
assistance in this task. As far as securing evidence of skill in social action
is concerned, observational records seemed to be the most effective method.
These are discussed briefly in the following section.
Informal Methods of Getting Evidence on Social Sensitivity

An objective which involves as diverse types of behavior as those described
in the preceding section obviously necessitates the use of several approaches
and several techniques for its appraisal. These will include paper-and-pencil
tests as well as observational techniques, each being employed according to
its appropriateness to the behavior that is being evaluated. Thus the ability
to think through social problems can be adequately appraised by using
paper-and-pencil tests. For the evaluation of some other aspects of social
sensitivity, such as the identification of social beliefs, paper-and-pencil tests
are recommended chiefly because they are economical and because these
behaviors are rather difficult to observe directly and objectively. Still other
types of behavior, such as the disposition to act on one's beliefs, or the
degree of participation in social action and in discussion of social problems,
require direct observation of overt behavior. Many of these observational
and informal techniques involve only a more effective use of procedures employed and materials secured in the course of normal teaching procedures.
Anecdotal records are an effective way of securing concrete descriptions
of significant behavior of individuals or groups. Since they are a way of
recording direct observations, anecdotal records are appropriate for securing evidence on all types of overt behavior. However, since such a descriptive record is highly time-consuming, the function of anecdotal records in
a comprehensive evaluation program is usually supplementary: to give
vivid, intimate, concrete material to help make more meaningful other more
systematic but less colorful types of evidence. The nature and role of anecdotes and the criteria for selecting and writing them have been described
elsewhere. '7 Here it may suffice to give a few illustrations of anecdotes pertaining to social sensitivity.
A disposition on the part of a group to consider the effects of one's
actions upon the welfare of others, and to apply ethical principles in making
decisions, is illustrated by the following incident:
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The school newspaper had been supported by the income from advertising
solicited from small neighborhood stores which the students did not patronize.
A student questioned the ethics of such a procedure in the student government
assembly. Others in charge of the business management of the paper defended
the method on the grounds that it was a general practice with school papers and
there was no other way of supporting a printed publication. Another group proposed other ways of earning money, involving more work on the part of the
student body. The latter suggestion was accepted.
Class discussion often reveals the degree to which students are capable of
using present events to speculate about their consequences.
In connection with a report of a demonstration by members of the League for
Industrial Democracy protesting against the "Rex" sailing with munitions for
abroad, speculation was aroused regarding the consequences of an embargo.
How effective would government control of the sale of munitions be? What
devious ways, such as selling to a neutral country, would be devised? (This
discussion occurred during the Italian conquest of Ethiopia.)
Personal attitudes toward social issues are often reflected in the daily
incidents in the school, as in the following:
Gene came into my room, explaining that she had had an argument with some
members of her group over their attitudes during trips they had made to Harlem
and the East Side of New York. Jane had told her that she could not see how
anybody could like slumming. Gene had objected to such an attitude, since the
purpose of the trip was to study the living conditions of people in an unfortunate
situation. To her, she said, those trips, together with the study of housing and
income, had been one of the most meaningful experiences. She wants to write
on that problem. 18

Students' writing presents other opportunities for securing evidence on
social sensitivity. Much writing contains some expression of social attitudes
and of social values held by the author, provided its content is analyzed
from that standpoint. Often only a listing of the topics chosen for creative
writing over a period of time or for free choice "research" reveals trends
in social sensitivity. Thus, frequent choice of social problems to write about
or frequent emphasis on social context and social implications is an indication of real interest in social matters. Free choice writing, however, provides
only sporadic evidence, and not necessarily on the particular aspects of
behavior a teacher may wish to explore. To secure more systematic evidence, controlled assignments in which all students respond to the same
general problem, issue, or experience, are often employed. Below is a
sample of written responses to the following paragraph assigned as a topic
to the whole class: "Nothing can be done about poverty. There have been
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and always will be poor people, incapable people, unambitious people, dirty
work to do, survival of the fittest. ... "
Roy: I think something could be done about poverty. They could be taught
many things they have no chance to learn today. They should be housed in a
healthy environment. I think there will always be poor people, unambitious
people, incapable people, and dirty work to do, but I do not think that a very
great percentage of the poor today are poor because of these reasons. They don't
have a chance. I don't think that 42 per cent of the Americans today fall into
that lazy and unambitious class, yet 42 per cent of Americans are poor. There
must be something wrong with our system today.
John: I can find little pity for white and colored trash who have never amounted
to anything .... I think that the smarter man should make more money and that
it would wreck any advancement of civilization so to restrict initiative as to pay
the man who carries twice the load as much as the mass below him gets.
Mary: Very few people would at any time ... be willing to give their money away.
Of course, they can be made to give it to the government, but it seems to me to
be a shame if people are taxed so heavy to aid all the poor. Surely I agree
something could be done, but I can imagine my own feelings if the majority of
the voters, who are middle class and poor, should vote for a tax that would take
away a large part of the money and savings I had worked for and made.

Even this limited sampling reveals the possibilities of this method of
learning about the social viewpoints of the students. These excerpts reveal
an interesting variety of views regarding causes and cure of poverty and
unemployment. Different positions are taken toward taxation. Personal
sympathy for people in different economic circumstances or lack of it is
shown. One can even gain some idea of the nature and degree of awareness
of social conditions in each student.
Records offree choice activities of all sorts often yield surprisingly useful
information. Thus records of free reading may give clues regarding students' social interests, level of social awareness, and maturity and direction
of social outlook. Records of activities of all sorts, in-school and out-ofschool, such as participation in school government, vacation activities,
attendance at motion pictures, lectures, and concerts, and other leisure-time
activities are also useful, particularly when the nature of the activity is
recorded in addition to its frequency.'" Although these records serve primarily as evidence of interests, analysis of their content also serves for
evidence of social sensitivity.
Free response tests employing a form akin to projective techniques are
also useful devices for getting at personal responses to social issues. Their
advantage lies in their indirection. The individual is not asked directly to
reveal his social values. He is provided an apparently innocent object of
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attention to which he can respond freely and personally. The object of
attention is so chosen as to draw out revelations of his pattern of social sensitivity. In a completely free response test, only a brief statement is given,
and students are asked to list all of the thoughts that occur to them in connection with that subject.
Problem. The following quotation from a local produce market appeared in a
daily paper:
"Cooking onions - 30 cents per bu."
Directions: List all of your thoughts about this quotation which might be of
social importance. Number your ideas 1, 2, 3, 4, etc.'o

Certain ideas about students' understanding of, and attitudes evoked
by, the problem can be gained from mere examination of each student's
responses. However, clearer descriptions of each student, as well as of
groups of students, are possible when the responses are summarized in
terms of certain general criteria. Thus, the responses to the exercise above
could be summarized in terms of the frequency of purely personal association (such as, "I don't like onions"); in terms of frequency of responses
showing awareness of the implications of this situation to immediate
personal-social values, like the family budget or diet (such as, "If onions
are so cheap, they could be used more frequently in family menus"); or,
finally, in terms of how frequently the wider social implications are mentioned (such as, "If onions are so cheap, what about the income and the
standard of living of those who work in onion fields"). A summary could
also be made in terms of how frequently each student mentioned important
considerations and how relevant his remarks are to the problem.
More controlled forms of essay tests were used by the evaluation committee in explorations preliminary to the drafting of objective test forms.
Students were given a problem situation, with several courses of action
listed, and were asked to choose the course of action they thought most
desirable. They were then asked to indicate the reasons they would use in
supporting their choice. All such free exercises are, of course, fraught with
certain difficulties. To score the responses objectively is a time-consuming
process. The fact that each student expresses his thoughts in a somewhat
personal way interferes with the possibility of assigning his responses a
precise and fully objective meaning. However, when teachers are able to
develop valid exercises of this sort and take the care and the time necessary
for a diagnostic analysis of the responses, tests of this sort have a real role
to play, particularly since they can be made more readily an integral part
of teaching than is the case with more formal tests.
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Aspects of Appreciation *
Introduction

All of the lists of objectives submitted by schools in the Eight-Year Study
mentioned the development of a wide range, an increasing depth, and a personal selection of interests and appreciations. Accordingly, an interschool
Committee on the Evaluation of Interests and Appreciations was formed
early in the Study and met frequently to analyze this area of objectives. One
of its first conclusions was that, although interests and appreciations are so
closely related that it is often impossible to distinguish them in specific
instances, techniques for evaluating them would be sufficiently different to
justify a division of labor. The committee was therefore divided into subgroups after arriving at a common understanding of the objectives to be
considered. Many subtle distinctions were drawn between interests and
appreciations, but their common purport seemed to be that interests emphasize "liking" an activity, while appreciations include "liking" but emphasize "insight" into the activity: understanding it, realizing its true values,
distinguishing the better from the worse, and the like. The sub-committees
on appreciations developed instruments chiefly in the fields of literature and
the arts, which are reported in this chapter.
Appreciation of Literature

Since there are somewhat different points of view as to what is meant by the
objective "Appreciation of Literature,"21 it is important to recognize at the
outset that the analysis which will be described here is restricted to an
analysis of certain types of students' reactions to reading. This restriction
should not be taken to imply that other behaviors might not be included
under the heading "Appreciation of Literature"; a number of articles and
studies might be cited to illustrate the range of behaviors which have, at
various times, been identified with appreciation. Carroll,22 for example,
mentions information, sensitivity to style, understanding of "deeper meanings," and emotional response, as included in appreciation. In developing
his tests of prose appreciation Carroll chose to measure students' ability to
differentiate the good from the less good and the less good from the very
bad. 23 This ability has been regarded by many as an important element in,
or index of, appreciation. Logasa and Wright, to cite a second example,
*Originally chapter 4 in Appraising and Recording Student Progress.
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have made a rather extensive analysis of appreciation24 and have published
tests of the following behaviors: discovery of theme, reader participation,
reaction to sensory images, discrimination between good and poor comparisons, recognition of rhythm, and appreciation of fresh expressions
as opposed to triteness. Instead, the restriction mentioned above merely
implies a selection, on the part of the committee, of behaviors which (1)
were regarded by them as important aspects of appreciation, and (2) were
not being adequately appraised by the available instruments. A major question which the committee wished to be able to answer is: "How do students
react to their reading?" For convenience, certain of these reactions to
reading have been designated as "Aspects of Appreciation."
The Committee's Analysis of Students' Reactions to Reading. The Committee on the Evaluation of Reading was organized in the fall of 1935. In
selecting members for this committee the schools recognized that teachers
other than teachers of literature are often responsible for guiding the reading of students and hence should participate in the evaluation of reading
outcomes. For this reason, in addition to the field of English, other areas,
such as social studies, the core program, the school library, and school
administration, were represented by various members of the committee ....
The Committee on the Evaluation of Reading undertook, as its first task
in developing instruments for appraising students' reactions to their reading, to clarify what was meant by "reactions to reading." A preliminary
analysis of students' reactions to reading was made, at the request of the
committee, by Carleton Jones of the Evaluation Staff and was submitted to
them for revision. After some discussion, the committee selected from the
preliminary analysis seven behaviors or reactions to reading which seemed
to them to be of considerable importance. These are:
1. Satisfaction in the thing appreciated. Appreciation manifests itself in
a feeling, on the part of the individual, of keen satisfaction in and enthusiam for the thing appreciated. The person who appreciates a given piece
of literature finds in it an immediate, persistent, and easily-renewable enjoyment of extraordinary intensity.
2. Desire for more of the thing appreciated. Appreciation manifests
itself in an active desire on the part of the individual for more of the thing
appreciated. The person who appreciates a given piece of literature is desirous of prolonging, extending, supplementing, renewing his first favorable
response toward it.
3. Desire to know more about the thing appreciated. Appreciation
manifests itself in an active desire on the part of the individual to know
more about the thing appreciated. The person who appreciates a given piece
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of literature is desirous of understanding as fully as possible the significant
meanings which it aims to express and of knowing something about its
genesis, its history, its locale, its sociological background, its author, etc.
4. Desire to express one's self creatively. Appreciation manifests itself
in an active desire on the part of an individual to go beyond the thing
appreciated: to give creative expression to ideas and feelings of his own
which the thing appreciated has chiefly engendered. The person who appreciates a given piece of literature is desirous of doing for himself, either in
the same or in a different medium, something of what the author has done
in the medium of literature.
5. Identification of one's self with the thing appreciated. Appreciation
manifests itself in the individual's active identification of himself with the
thing appreciated. The person who appreciates a given piece of literature
responds to it very much as ifhe were actually participating in the life situations which it represents.
6. Desire to clarify one's own thinking with regard to the life problems
raised by the thing appreciated. Appreciation manifests itself in an active
desire on the part of the individual to clarify his own thinking with regard
to specific life problems raised by the thing appreciated. The person who
appreciates a given piece of literature is stimulated by it to re-think his own
point of view toward certain of the life problems with which it deals and
perhaps subsequently to modify his own practical behavior in meeting those
problems.
7. Desire to evaluate the thing appreciated. Appreciation manifests
itself in a conscious effort on the part of the individual to evaluate the
thing appreciated in terms of such standards of merit as he himself, at the
moment, tends to subscribe to. The person who appreciates a given piece
of literature is desirous of discovering and describing for himself the particular values which it seems to hold for him.
An example may aid in clarifying each of these seven behaviors. Let us
suppose that a student has read a particular novel, such as Dickens' Tale
of Two Cities, and that during the reading of this book he has read attentively and with absorption (1). Let us also suppose that he has derived such
satisfaction from the book that he plans to read it again and to read other
novels by Dickens (2). Perhaps his curiosity about Dickens as an author,
about the literary currents of the middle nineteenth century, about the
historical novel as a type, or about the French Revolution has been aroused
by his reading (3). He might want to sketch Carton riding to the guillotine
or try to conceive in words some scene or character which grows out of his
reading (4). While reading he might "lose himself" in the events of the
book, he might, like Booth Tarkington's Willie Baxter, become one with
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Carton and feel that "It is a far, far better thing that I do ... " (5). Many
problems might be suggested or raised again for him by his reading; he
might want to think through what friendship or love implies, what the proper ends of life are, what terror and force effect in the world (6). Finally,
he might want to compare this novel with others by Dickens and others of
its type, compare his judgments of it with those of other persons, seek out
its values and its limitations (7).
This statement of important reactions to reading is a selective one and
should be regarded as such. A number of other reactions or responses
to reading might be identified and judged to be of importance by other
teachers or test makers ....
Instruments Which Were Developed to Appraise Students' Reactions to
Their Reading. A number of instruments were developed for the evaluation of students' reactions to their reading. Three of these instruments
make use of a questionnaire technique which consists essentially of asking
students to observe themselves, in retrospect, and to record these observations. This technique was arrived at in the following manner. The committee first discussed ways in which the seven types of reaction to reading
might be manifested in readily observable student behavior and prepared a
list of overt acts and verbal responses which, they judged, would in certain
situations reveal the presence or absence of each of these seven types of
behavior. A few of the overt acts and verbal responses which were included
in this list are:
1. Satisfaction in the thing appreciated
1.1 He reads aloud to others, or simply to himself, passages which he
finds unusually interesting.
1.2 He reads straight through without stopping, or with a minimum of
interruption.
1.3 He reads for considerable periods of time.
2. Desire for more of the thing appreciated
2.1 He asks other people to recommend reading which is more or less
similar to the thing appreciated.
2.2 He commences this reading of similar things as soon after reading
the first as possible.
2.3 He reads subsequently several books, plays, or poems by the same
author.
3. Desire to know more about the thing appreciated
3.1 He asks other people for information or sources of information
about what he has read.
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3.2 He reads supplementary materials, such as biography, history, criticism, etc.
3.3 He attends literary meetings devoted to reviews, criticisms, discussions, etc.
4. Desire to express one's self creatively
4.1 He produces, or at least undertakes to produce, a creative product
more or less after the manner of the thing appreciated.
4.2 He writes critical appreciations.
4.3 He illustrates what he has read in some one of the graphic, spatial,
musical, or dramatic arts.
5. Identification of one's self with the thing appreciated
5.1 He accepts, at least while he is reading, the persons, places, situations, events, etc., as real.
5.2 He dramatizes, formally or informally, various passages.
5.3 He imitates, consciously and unconsciously, the speech and actions
of various characters in the story.
6. Desire to clarify one's own thinking with regard to the life problems
raised by the thing appreciated
6.1 He attempts to state, either orally or in writing, his own ideas, feelings, or information concerning the life problems with which his
reading deals.
6.2 He examines other sources for more information about these
problems.
6.3 He reads other works dealing with similar problems.
7. Desire to evaluate the thing appreciated
7.1 He points out, both orally and in writing, the elements which in his
opinion make it good literature.
7.2 He explains how certain unacceptable elements (if any) could be
improved.
7.3 He consults published criticisms.
The committee next suggested that one method of securing evidence of
these seven types of response in secondary schools would be to ask students
to report on these behaviors themselves. The advantage of asking students
to observe themselves and to record these observations, as compared with
the collection of anecdotal records or the use of interviews, is primarily one
of practicability. The committee also recognized that the use of a questionnaire technique demands that certain assumptions be fulfilled if the method
is to give valid evidence. Most important among these assumptions are:
(1) that the overt behaviors and their accompanying situations specified in
the items are significant evidence of the seven types of behavior; (2) that
the students are capable of observing these overt behaviors, of remember-
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ing them, and of recording them; (3) that the students are honest in their
responses to each item. The extent to which these assumptions actually are
fulfilled will depend upon both the characteristics of the questionnaire itself
and the situation in which the student is asked to respond to the questionnaire. First, let us review the construction of one of these three questionnaires, pointing out the criteria in its construction which were made
necessary by these assumptions; later we shall consider the administration
of such an instrument and the conditions under which its use is most apt
to give valid evidence.
Of the three appreciation questionnaires - The Novel Questionnaire, The Drama Questionnaire, and The
Questionnaire on Voluntary Reading - which were developed during the
period of the Eight-Year Study, The Questionnaire on Voluntary Reading
was used and studied most extensively; for this reason it will be chosen to
illustrate the construction of an instrument to measure students' responses
to their reading. This questionnaire was designed to measure the extent to
which students exhibit the seven types of response to their "free" or voluntary reading of books. The directions to the student on the questionnaire
read in part as follows:
Questionnaire on Voluntary Reading.

QUESTIONNAIRE ON VOLUNTARY READING

Directions to the Student
The purpose of this questionnaire is to discover what you really think about the
reading which you do in your leisure time. Altogether there are one hundred
questions. Consider each question carefully and answer it as honestly and as
frankly as you possibly can. There are no "right" answers as such. It is not
expected that your own thoughts or feelings or activities relating to books should
be like those of anyone else.
The numbers on your Answer Sheet correspond to the numbers of the questions
on the questionnaire. There are three ways to mark the Answer Sheet:
A - means that your answer to the question is Yes.
U - means that your answer to the question is Uncertain.
D - means that your answer to the question is No.
If it is at all possible, answer the questions by Yes or No. You should mark a

question Uncertain only if you are unable to answer either Yes or No.
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Please answer every question
One hundred questions which the student is asked to answer make up the
items of the questionnaire. An illustrative set of items, grouped under the seven
types of response,>' follows:
"Derives satisfaction from reading"
1. Is it unusual for you, of your own accord, to spend a whole afternoon or
evening reading a book?
2. Do you ever read plays, apart from school requirements?
"Wants to read more"
1. Do you have in mind one or two books which you would like to read
sometime soon?
2. Do you wish that you had more time to devote to reading?
"Identifies himself with his reading"
1. Have you ever tried to become in some respects like a character whom you
have read about and admired?
2. Is it very unusual for you to become sad or depressed over the fate of a
character?
"Becomes curious about his reading"
1. Do you read the book review sections of magazines or newspapers fairly
regularly?
2. Do you ever read, apart from school requirements, books or articles about
English or American literature?
"Expresses himself creatively"
1. Have you ever wanted to act out a scene from a book which you have read?
2. Has your reading of books ever stimulated you to attempt any original
writing of your own?
"Evaluates his reading"
1. Do you ordinarily read a book without giving much thought to the quality
of its style?
2. Do you ever consult published criticisms of any of the books which you
read?
"Relates his reading to life"
1. Has your attitude toward war or patriotism been changed by books which
you have read?
2. Is it very unusual for you to gain from your reading of books a better
understanding of some of the problems which people face in their everyday
living?

It will be observed that this statement of the seven types of behavior differs
somewhat from that given on pages 178 and 179. The major purpose of this
rewording was to place the emphasis, for several of these types of behavior,
on what students actually do rather than on what they desire to do.
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The first criterion that the items included in the questionnaire had to
satisfy was that they must deal with behaviors which were judged by
teachers who prepared and used the questionnaire to be significant evidence
of the seven types of response to reading. In a sense, then, the items constitute a definition, in terms of what students do and say, of what these
teachers meant by "Derives satisfaction from reading," "Wants to read
more," etc. In order to insure that this criterion was satisfied, the items were
drawn originally from the list of overt acts and verbal responses which the
committee judged to be significant evidences of the seven types of response.
Then, as use of the questionnaire in a number of schools gave opportunity
to secure from teachers additional judgments of the significance of these
items, the questions were revised.
In selecting and phrasing items it was necessary to consider several additional criteria. The assumption that students are capable of observing these
overt behaviors in themselves, of remembering, and of recording them
demands first of all that each item deal only with those behaviors which
secondary school students are apt to exhibit and only with situations in
which students are apt to find themselves. This is almost an obvious
criterion, for if we expect the student to report on his behavior we must ask
him questions about things he actually has an opportunity to do. The committee, in preparing the list of overt acts and verbal responses, and teachers,
in judging the significance of items included in the early forms of the questionnaire, were asked to consider whether or not each of the specific acts
or verbal responses is something which secondary school students are apt
to do or say. It was possible later, by studying the responses of students to
each item on the questionnaire, to check these judgments of teachers to
some extent. Second, this assumption demands that each item deal with
behavior and situations which the student is apt to remember. This criterion
immediately rules out certain types of questions. In general, we would
not expect students to remember, for example, exactly how many books
they had read during the summer; yet we might expect them to remember
whether or not they had read a book during the preceding week. In general,
we would not expect them to remember the details of an argument with a
friend about the merits of a particular book; yet we might expect them to
remember having tried to defend their judgment of a book. Third, this
assumption demands that any judgments or generalizations which the student is asked to formulate be relatively simple ones. An item which calls for
an extensive introspection, for the rating of one's self on an abstract and
undefined quality, for making fine distinctions between causes or effects,
etc., thus would be ruled out. Fourth, this assumption demands that each
question be so phrased that it is readily understood by the student and can

APPRAISING AND RECORDING STUDENT PROGRESS

181

be answered with a minimum of writing. That the question must be understood if he is to answer it intelligently is obvious. That his ability to express
himself in writing may become a factor which, for this test, may inappropriately condition the evidence and the judgments made from the evidence,
was also recognized. The selection of Yes, No, and Uncertain as the particular pattern of "controlled response" for the questionnaires eliminated
the necessity of the student's writing out his answers, but made it necessary
that each question be so phrased that it could be answered with one of the
three responses provided.
The assumption that students are honest in their responses also suggests
criteria which each item must meet. Certain activities and certain situations
may have such a "prestige" value that questions dealing with them would
tempt the student to say that he took part in them, whether he actually did
or not. Questions dealing with any activity which is ordinarily participated
in because of its "social" value thus were ruled out, as were all questions
dealing with activities in which participation might be dependent primarily
upon an economic factor. Likewise, items which deal with activities or
situations, the disclosure of which might threaten the student's sense of
security, may tempt him to disavow actual participation in these activities
or situations. Questions which asked students to admit the reading of certain kinds of materials which are commonly frowned upon, such as comic
magazines, or to disclose any of his more intimate feelings or relationships
with other persons also were ruled out. The final criterion for the selection
of the items, then, is that they deal only with overt acts and verbal responses
which the student might be expected to report honestly.
[Section on Summarizing and Scoring the Questionnaire on Voluntary
Reading Omitted - Eds.]
Interpretation and Uses of Evaluation Data*

The preceding chapters have explained the development of evaluation instruments in several major areas of objectives. References to methods of
interpretation and uses of these instruments were confined to single instruments or pairs of instruments. Other problems of interpretation and uses
were encountered when a whole program of evaluation was developing. The
present chapter is devoted to these problems.

*Originally chapter 7 in Appraising and Recording Student Progress.
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[Editors' Note: A large section oj "Interpretation and Uses oj Evaluation Data" has been omitted. The excluded material deals largely with the
method of interpreting test information in guiding individual students. It
includes a long and detailed illustrative case study of one student. The key
points in the excluded section are:
• Methods of interpretation and uses of evaluation data should be based
on: (1) the function which interpretation is to serve,' and (2) the data and
assumptions on which they are based.
• The functions of interpretation are: (1) a translation of scores or other
data into meaningful information; (2) suggesting hypotheses about the
possible causes of identified strengths and weaknesses; and (3) suggesting
hypotheses about needed remediation.
• Evaluation is analytic and requires the interpreter to break the data up
according to different configurations of objectives. Evaluation is also synthetic and requires the interpreter to interpret any single aspect of behavior
in terms of a total pattern of behavior.
The part concerning interpretation of evaluation data for purposes of
program evaluation is reprinted next. We begin within the section entitled
For Checking the Effectiveness of Curriculum in Achieving Major
Objectives.]
In the Eight-Year Study it was recognized that as long as there were
important differences in objectives and curriculum practices among schools,
it would be inappropriate to measure progress by the same standards, particularly if these standards represented nothing more than an average of the
performance of different groups under varying circumstances. The pattern
of interests in a school for foreign students in New York City could not
necessarily b-e considered appropriate as a "norm" or desirable pattern of
interests for a suburban school in the Middle West, and the average of the
two patterns might not be desirable for either school. Similarly, one would
not expect students in a school which was barely beginning to explore the
methods of developing critical thinking to be judged by the same criteria as
were students who have had long and careful training.
Difficulties were also encountered because of the methods of using norms
to which teachers had been accustomed. The national average had been
invested with almost magical significance, so that many teachers were too
easily satisfied if their groups came up to it, even when they might have
greatly exceeded it, and too easily discouraged if their groups fell below it,
even though their progress was all that could be expected. For this reason,
only tables of medians of comparable groups in other schools were made
available to the evaluation representatives of schools in the Eight-Year
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Study, who were trained to interpret them. These gave a rough and admittedly cumbersome method of estimating the relative progress of comparable
groups, but it was hoped that by this very fact a more thoughtful use of
norms would be stimulated.
A third possible method of interpreting scores to indicate the success of
a program in reaching its objectives was a comparison of the level of ability
revealed by the tests with the level of ability required in life situations. Thus,
if the use of the correct scientific principles in life problems were the objective of the school, and the tests revealed that students accepted a variety of
popular misconceptions as scientific principles, then the school had not
done enough in this direction, even though all other schools showed a
similar weakness.
This sort of interpretation, however, had always to be made cautiously,
because the level of accomplishment demanded by life situations was often
a matter of vague conjecture. It was thus easy to expect too much or too
little of students. The present level of achieving these newer intangible
objectives may be too much determined by inadequate methods of helping students achieve them. Nevertheless, some comparison of pupils' performance with life demands was inescapable if we were not always to rest
content with what other schools were doing. Perhaps none of them was
doing enough.
For Checking Hypotheses Underlying the Program

An important purpose of evaluation was to check the hypotheses underlying
the school program. Often new practices were introduced in the hope of
producing certain desirable changes in students. These changes might not
come about, or they might be accompanied by other changes which were
less desirable. One public school introduced a core program with several
purposes in mind, one of which was to develop better social attitudes. A
comprehensive testing program revealed that while the social attitudes
developed were clearer, more consistent, and more liberal than in most
schools in the Study, the students had serious difficulties with techniques of
precise thinking. In drawing inferences from data, they exhibited little caution and showed a tendency to go beyond the data. In applying facts and
principles they failed to discriminate those which were valid and relevant
from their opposites. Apparently in emphasizing social values the school
relied too much on generalizations and too little upon the careful analysis
of factual data.
In another school the evaluation of reading revealed that one group
specializin~ in science and mathematics showed a more limited appreciation

184

APPRAISING AND RECORDING STUDENT PROGRESS

than all others, including those in other grades specializing in the same field.
They found little enjoyment in reading; they did not identify themselves
with their reading or relate their reading to life problems. Since this was a
marked deviation from the type of responses prevailing in the school, the
problem was considered by the faculty. It developed that a special course in
literature was offered to this group. On the hypothesis that science students
are interested in scientists, this course concentrated on biographies of scientists and mathematicians. Since it was not the intention of the staff to narrow the reading interests of these students, a broader program was agreed
upon.
Still another school had hoped to develop democratic attitudes by means
of a program of extra-curricular activities organized by the student council,
while conducting its academic curriculum in the usual manner. The results
of the test on Beliefs about School Life revealed that a large majority of
these students preferred authoritarian methods of classroom management,
approved of social distinction of all sorts, and in general had tendencies
toward undemocratic attitudes. These results called into question the efficacy of this program of student activities for the purpose of democratizing
school life. In the course of an investigation by a group of students and
faculty members, it was discovered that the student council was run by
an inner clique. Many of the student activities tended to be exclusive and
to have other undemocratic characteristics. The active participation was
limited largely to students in the upper grades. In the light of the facts
brought out by this study, a reorganization of student activities was undertaken, involving a closer relationship between curricular and extracurricular
activities.
Such instances indicated that special care had to be exercised when
changes were introduced into the program to find out not only whether the
intended results were produced but also whether undesirable features did
not accompany them. Even if no major changes had been made, the hypotheses on which the school had always operated might be faulty. Hence,
evaluation data needed to be examined with special reference to the issues
underlying the program.
Possibility of Interpretation

The foregoing discussion may have left the impression that interpretation
of evaluation data required very unusual insight and patience, and too
extensive knowledge of evaluation for the classroom teacher to master.
There is no getting around the fact that a thoughtful interpretation of the
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evidence of students' progress and the effectiveness of curriculum practices
is complex, and that it can be learned only by long practice supplemented
by careful explanation. Yet there is no reason to believe that further progress in getting a more adequate picture of pupil growth will ever return to
the primitive simplicity of school marks. Reducing the amount of data
secured is no solution, for a few scattered data can only raise questions, not
answer them. A rich and full program of evaluation can suggest answers to
a great many questions, but only by thoughtful interpretation and not by
chance. Teachers must learn to get meaning from the extensive and weIIintegrated sets of data now available. Unless somebody knows what the
scores mean and takes them into account in his teaching, it is obvious that
there is no point in getting them.
On the other hand, the process of interpretation is not so difficult for
busy teachers in a large public school as the foregoing may suggest. When
teachers know the pupils concerned, hypotheses to account for their test
scores readily occur to them. Then, too, if evaluation is carried on continuously, the evidence accumulates gradually, and only a few data need be
interpreted at anyone time, and fitted into what one already knows about
students. Also, the processes which appear elaborate, when written down
and explained verbally, easily become part and parcel of the common sense
thinking of thoughtful teachers. Finally, when evaluation is undertaken as
a common task for the school, with the whole faculty cooperating in interpreting the results, the task for anyone individual is reduced.
Philosophy and Objectives*

The Foreword and the Preface explain the relation of this work to the
general undertaking, including the original organization of this department
and the way in which it later became a part of the work carried on under
the direction of the Committee on Evaluation and Recording. In addition
to the Committee on Behavior Description, there were organized working
committees for the preparation of progress forms in each of several subject
fields, forms for use in transfer from school to college, and forms to be used
in reporting to the home. Because the American Council on Education had
a cumulative record card that was soon to be revised, no committee was
appointed to work on this type of form, although it was needed to complete

*Originally chapter 9 in Appraising and Recording Student Progress: Part II, Recording for
Guidance and Transfer.
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the set. The revision has now been made and the new form is described in
this report.
Of special significance in consideration of the material in this book is the
community of interest and acceptance of common philosophic bases for
work that characterized the different groups that are responsible for it. As
a matter of fact, there was throughout the study a considerable amount of
overlapping membership, so that not only members of the staff but other
individuals worked on committees for evaluation and ones for recording,
or on committees devising record forms for two different, although related,
purposes. This common membership helped the effort that was made to
avoid unnecessary duplication or conflict between those responsible for
evaluation and those working on recording. Some problems were, of necessity, attacked from both angles, but with advantage rather than waste of
time. Various groups, for example, studied the objectives of teachers and
schools, but always in relation to particular problems, and always with the
results obtained by other groups available for comparison and use. The list
of objectives prepared by the Evaluation Staff was particularly helpful to
all the committees on recording and reporting.
All record forms that can do so provide space for information of the
kinds obtained by the Evaluation Staff, so that this can be related to the
other data and so can help to make a more complete description of the
pupil.
Although it will be said again in relation to various forms and their use,
it must be emphasized here that no single result of evaluation procedures
or of observations recorded on the forms is considered to be independent
of other information about a pupil. All the information obtained, as would
be true if he were studied by a psychologist or psycho-analyst, contributes
to the more complete understanding of him that becomes the basis for the
school's dealing with him.
Philosophy and Objectives

The original Committee on Reports and Records considered with great care
former methods of recording facts about personal characteristics or traits,
and the words used in describing and reporting about them.
Out of this study and the discussion of the problems facing the committee came the philosophy and objectives that governed the later work.
The list of objectives in explicit or implicit form was reexamined by the
other committees, and was generally accepted as a guide, though it was
realized that some of it applied most completely to the study of personal
characteristics.
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General Purposes and Philosophy of Recording

1. (a) The purpose of recording is not primarily that of bookkeeping.
Instead the fundamental reason for records is their value as a basis for more
intelligent dealing with human beings.
The first purpose of records is therefore that of forming a basis for
understanding individuals so that effective guidance can be given.
(b) Since the educational process is a continuous one that should not be
set back at certain transfer points, it becomes necessary that guidance shall
continue across such points in such a way as to increase the probability of
continuity in dealing with the person.
An extended purpose of records hence becomes that of furnishing transferable information for guidance.
(c) Because of the need of cooperative and consistent dealing with a boy
or girl by home and school, as well as the right of the home to information as complete and reliable as possible about progress and development,
records should furnish the material on which reports can be founded, and
reports should be considered an essential and consistent part of the recording system.
A third purpose of record keeping is therefore to provide the information
needed for reports to the home, and to add effective ways of giving such
information.
(d) Information is needed at all stages of education, and particularly at
points of transfer from one institution to another, or from an institution
to employment, in order that qualifications of the individual for the new
experience can be fairly judged.
A fourth purpose of record keeping is therefore to provide information,
and methods of transferring it to others, that will give evidence regarding
a pupil's readiness for succeeding experiences. This would apply to fitness
for a particular college or other institution.
2. What might be considered an indirect but nevertheless important purpose of records is that of stimulating teachers to consider and decide upon
their objectives, judge something of the relative importance of their aims,
and estimate their own work and the progress of their pupils in relation to
the objectives chosen.
Many teachers think almost entirely in terms of the most obvious objectives concerned with the learning of subject matter and evaluate their results
only in terms of such aims. They give little or no consideration to the
changes in their pupils that should come about as a result of the experiences
undergone, and so they fail to bring about the development that is possible.
Through well planned records they can be helped to a wider vision and a
more constructive influence.
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It is evident that the most valuable and complete record that could be
made by observation of an individual would consist of a record of his
behavior throughout life, or that portion of it under observation. It is
believed that any observational technique that has value must consist in
using the parts of such a record that can be collected and arranged in the
time at a teacher's disposal. This can be done by recording significant incidents of behavior and interpretations of them (the "anecdotal" method), by
characterizing in one way or another the kinds of behavior observed (sometimes called "behavior description"), or by a combination of characterization and of supplementary analysis in paragraph form.
Where a teacher deals with a small number of pupils, or carries a light
schedule, the recording of extensive anecdotal material seems possible and
highly valuable. Some institutions and teachers use such a method even
when the written material cannot be extensive. The more the demands on
the teacher through appointments or pupil load, the less is it possible to
write voluminously, and the more does it seem necessary for each instructor
to digest his observations into quickly recorded (but not too quickly arrived
at) judgments about the typical behavior of the pupils. No "checking"
system, however, can fit all of the significant differences among people, no
matter how well it is devised, so such a system must allow for supplementary notes that modify or add completeness to a description.
As this committee was trying to devise a method and blanks for recording facts about a pupil in abbreviated form, it was necessary to agree upon
working objectives for producing the kind of forms that would serve the
purposes desired. The following objectives were used.

Working Objectives for Records and Reports

1. Any form devised should be based on the objectives of teachers and
schools so that a continuing study of a pupil by its use will throw light on
his successive stages of development in powers or characteristics believed to
be important.
2. The forms dealing with personal characteristics should be descriptive
rather than of the nature of a scale. Therefore "marks" of any kind, or
placement, as on a straight line representing a scale from highest to lowest,
should not be used.
3. Every effort should be made to reach agreement about the meaning
of trait names used, and to make their significance in terms of the behavior
of a pupil understood by those reading the record.
4. Wherever possible a characterization of a person should be by
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description of typical behavior rather than by a word or phrase that could
have widely different meanings to different people.
5. The forms should be flexible enough to allow choice of headings
under which studies of pupils can be made, thus allowing a school, department, or teacher to use the objectives considered important in the particular
situation, or for the particular pupil.
6. Characteristics studied should be such that teachers will be likely to
have opportunities to observe behavior that gives evidence about them. It
is not expected, however, that all teachers will have evidence about all
characteristics.
7. Forms should be so devised and related that any school will be likely
to be able to use them without an overwhelming addition to the work of
teachers or secretaries.
8. Characteristics studied should be regarded not as independent entities
but rather as facets of behavior shown by a living human being in his relations with his environment.
This last objective is a fundamental one. It has been observed in the work
on both evaluation and recording, and must be kept in mind in considering
whatever has been produced. The one great danger in the use of any forms
that offer opportunity for recording facts about people is that those who use
them may revert to the idea of "marking," using the material on the forms
as a scale for rating, instead of as an abbreviated basis for description of
the person's behavior in some area or under some conditions. The various
record forms too should be considered as supplementing each other so as
to give a more complete description of the individual than a single form
could present. ...
Teachers' Reports and Reports to the Home*

During the Study various schools wrote to the chairman of the Committee
on Evaluation and Recording asking about tendencies in reports to parents
and expressing dissatisfaction with existing forms. A sub-committee6 was
therefore appointed to investigate the practices of schools, to analyze tendencies in reporting, and to make recommendations of forms for teachers'
use and for sending reports to the home. This committee's first step was to
collect report forms from schools of various kinds, and to ask the schools

*Originally chapter 11 in Appraising and Recording Student Progress.
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to say how and why present practices were unsatisfactory and to comment
on what reports should be. The report cards obtained were carefully
studied, and the criticisms and suggestions sent in by the schools were
analyzed. Quite a number of schools, however, sent no forms, saying that
they had nothing that would be of any help in the undertaking. It became
clear at once that the most general demand was for something that would
replace numerical or letter marks, and would give more usable information
about a pupil's strengths and weaknesses.
Many schools were convinced that the single mark in a subject hid the
facts instead of showing them clearly. The mark was, in effect, an average
of judgments about various elements in a pupil's progress that lost their
meaning and their value when thus combined. The schools believed that the
value of a judgment concerning the work done by a pupil in any school
course or activity depended on the degree to which that judgment was
expressed in a form that showed his strengths and his weaknesses and therefore presented an analyzed picture of his achievement that would be a safe
basis for guidance.
There was also a feeling that marks had become competitive to a degree
that was harmful to both the less able and the more able, and that they were
increasingly directing the attention of pupils, parents, and even teachers,
away from the real purposes of education toward the symbols that represented success but did not emphasize its elements or its meaning.
The commonest method of replacing marks proved to be that of writing
paragraphs analyzing a pupil's growth as seen by each teacher. This method
is an excellent one, since good descriptions by a number of teachers combine to give a reasonably complete picture of development in relation to the
objectives discussed. On the other hand, a report in this form is very timeconsuming for teachers and office, as well as difficult to summarize in form
for use in transfer and guidance. The committee decided on a compromise
that would make place for giving definite information about important
objectives in an abbreviated form and would allow for supplementing this
with written material needed to modify or complete the information.
To find the objectives, the list collected by the Evaluation Staff and the
forms worked out by the committees for the various subject fields ... were
studied. It was discovered that there were five objectives that were common
to all fields and experiences, and about which knowledge would be particularly valuable to parents as well as to pupils. These five objectives were
therefore chosen as headings to be reported on by all teachers and to be used
in reports to the home. The wording adopted for them is not, however,
identical with the wordings on the forms used in subject fields. The reason
is that this committee had to draw from the large amount of information
asked for on the subject forms that which could be condensed into simple
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phrases that would have meaning and importance on a report to the home.
The headings follow:
Success in Achieving the Specific Purposes of the Course
Progress in Learning How to Think
Effectiveness in Communicating Ideas:
Oral
Written
Active Concern for the Welfare of the Group
General Habits of Work
The question of classifications to indicate degrees of success or growth
in relation to these objectives proved a difficult one. After much discussion
and experimentation it was decided to take as a point of departure the usual
expectation for one of the age group and the background of the pupil
in question. Two classifications above and two below are used. They are
defined as follows:
The pupil has reached an outstanding stage of development in
the characteristic and field indicated: that is, a stage distinctly above that usual
for pupils of the same age and similar opportunities.
IS ABOVE USUAL: The pupil has reached a stage of development somewhat higher
than usual, perhaps with promise of eventually reaching a superior level.
IS AT USUAL STAGE: The pupil is at approximately the usual stage of development for age and opportunity.
IS BELOW USUAL: The pupil is sufficiently below the usual stage in this field to
need particular help from the home and school or greater effort on the part of
the pupil.
IS SERIOUSLY BELOW: The pupil is seriously below an acceptable standard in the
field indicated.
IS OUTSTANDING:

In this particular these forms depart somewhat from the descriptive
method that is emphasized in the work of all the committees, though taken
as a whole these blanks are still highly descriptive. This departure, however,
should not be thought of as too inconsistent, since the purpose of these
forms affected to some extent the method to be used. It seems likely that
the time will come when each pupil is judged primarily in accordance with
his ability and his opportunities, rather than in comparison with others.
There is still demand, however, for information that will tell parents with
some definiteness where their children are showing strengths or weaknesses
as judged by normal expectations. These forms try to meet that demand and
at the same time to describe the pupil's progress in a way analytical enough
to give helpful guidance.
In addition to the section that tells the degree of success a pupil is achiev-
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ing in the five objectives listed, there are three other sections of the report.
The first gives opportunity for the teachers to point out weaknesses a pupil
should particularly try to eradicate. There are eight of these listed, and the
subjects in which the weaknesses are evident are shown on the home report:
Accuracy in following directions
Efficient use of time and energy
Neatness and orderliness
Self-reliance
Persistence in completing work
Thoughtful participation in discussion
Conscientiousness of effort
Reading

There is also opportunity for the teachers to report on the pupils' likelihood of success in continuing to work in their fields, both in later years in
school and in advanced institutions.
A section for "General Comment" appears on the teacher's report, and
on the report to the home. Some schools copy the most valuable of the
teachers' comments upon the home report form. Others summarize criticisms and suggestions in this space. Occasionally so much of value should
be sent that an attached sheet must be used, but in general the space for
comment seems to be sufficient.
In all the details that have been mentioned the teachers' report and the
home report are identical, although they differ in arrangement, since the
home report is designed to combine the reports of all the teachers into a
single form that can be read easily.
There are two forms of the report to the home. They include the same
material but differ in arrangement in a way that produces somewhat different emphases. Form A tends to emphasize the objectives in which a pupil
is strong or weak, while Form B goes further in showing a pupil's degree
of success in individual subjects. A school can choose either form or can
do as a school represented on the committee has done. This school liked the
completeness of the teachers' reports so well that it decided to send copies
of all of them to the parents instead of using the combined report form.
While one of the greatest values of these forms is the way in which they
provide for guidance by analyzing a student's progress instead of trying to
express several factors in one "mark," the form has other advantages.
An important one is the degree to which it directs the minds of pupils,
parents, and teachers away from marks toward the fundamental objectives
with which pupils should be concerned. Incidentally, in this procedure it is
not easy to compare two reports in a way to make the less able pupil feel
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inferior or the more able one become smug, for in such an analysis even the
poorest student is likely to find some appreciation, while the best student
is likely to discover some weaknesses to be corrected.
It hardly seems necessary to point out the fact that this form, like the
"Behavior Description," attempts to describe somewhat fully a phase of the
behavior of a person. In this case, it is principally the pupil as one who is
learning and developing mental power that is observed. As in the other
form, the pupil is studied by a number of teachers, and the mode and
distribution of response in different environments is recorded. The comment appearing on the form sent to the parents becomes an analysis of what
is shown under the various headings, and a recommendation of ways in
which the pupil can be helped to overcome his weaknesses and use his ability
more effectively.
A word of warning about the introduction of such report forms may not
be amiss. Pupils and parents should receive some explanation of the meaning of the information given so that they will not be confused by the very
completeness of what is said and will not be antagonized by the unfamiliar
material.
Notes

1. During the exploratory period, Oscar K. Buros of Rutgers University
served as Associate Director. After helping to get the plan outlined, Mr.
Buros resigned as Associate Director of the Evaluation Staff and returned
to Rutgers University. From July 1935 until September 1938, Mr. Louis E.
Raths served as Associate Director. The staff was then housed at The Ohio
State University. When Mr. Tyler, the Director, moved to the University of
Chicago in September 1938, Mr. Maurice L. Hartung was made Associate
Director. Others who served as members of the staff at least part time for
one or more years were: Herbert J. Abraham, Dwight L. Arnold, Bruno
Bettelheim, Jean Friedberg Block, Charles L. Boye, Paul B. Diederich,
Wilfred Eberhart, Fred P. Frutchey, Paul R. Grim, Chester William
Harris, Louis M. Hei!, John H. Herrick, Clark W. Horton, Walter Hower,
Carleton C. Jones, W. Harold Lauritsen, Christine McGuire, Harold G.
McMullen, Donald H. McNassor, George V. Sheviakov, Hilda Taba,
Harold Trimble, Cecelia K. Wasserstrom, Kay D. Watson, Leah Weisman.
Throughout the years these persons have worked together as a unified
staff. Although authorship of chapters is indicated [elsewhere] ... , in a very
real sense this report is a staff document, the product of all members of the
staff. Each chapter was criticized and revised several times by all those who
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were members of the staff at the time the report was written.
2. The appraisal of the development of physical health, requiring, as it
does, technical medical training, was not worked upon by the Evaluation
Staff.
3. Now, any group working on an evaluation program will find useful
a more complete bibliography of evaluation instruments, such as the Buros
Mental Measurements Yearbook. This bibliography not only lists tests and
other appraisal instruments which are commercially available but also includes several critical reviews of these tests written by teachers, curriculum
constructors, and test makers. These reviews help in selecting from available instruments those which might be worth a trial.
4. For examples of statements of these types, see the sample problem on
page 130.
5. Overcaution is not considered an error by everyone. Some consider it
evidence of a tendency to suspend judgment until further evidence is available.
6. Although in this Study analogy was not found to be used to any great
extent in student-written interpretations of data, this type of interpretation
is encountered extensively in advertising, newspaper articles, etc. It was also
the thought of the Evaluation Staff that analogy is one aspect of scientific
thinking which they desired to measure in several different contexts. It
appears also in the Application of Principles of Science tests.
7. This distribution was based upon studies of reliabilities of early
forms.
8. In practice, the scoring may be done on the electric scoring machine,
or if one is not available, by use of punched key stencils.
9. The column numbers used in the following paragraphs refer to the
data sheet ... on which scores are recorded.
10. This discussion of interpretations oftest scores is quite informal. For
a more rigorous interpretation of a "relatively" high or low score, the standard error of measurement of each category for the particular population
under consideration is useful. ...
11. Intercorrelations have been computed to investigate the extent to
which scores described above are statistically independent. . .. Although
positive correlation exists between each of the subscores on general accuracy, the intercorrelation is not sufficiently high to permit the prediction
of one score from another. However, a high negative correlation exists
between the score on beyond data and insufficient data, and between general
accuracy and crude errors. From a statistical standpoint it is possible in
both these cases to predict one of these scores from the other without appreciable loss of information about the student, but teachers find it less difficult
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to interpret the individual scores when all these scores are retained.
12. Tyler, Ralph W. Constructing Achievement Tests. Bureau of Educational Research, The Ohio State University.
13. Tyler, Ralph W. Constructing Achievement Tests. Bureau of Educational Research, The Ohio State University.
Frutchey, Fred P. "Evaluating Chemistry Instruction." Educational
Research Bulletin, XVI (January 13, 1937).
Raths, Louis E. "Techniques of Test Construction." Educational Research Bulletin, XVII (April 13, 1938).
Heil, Louis M. "Evaluation of Student Achievement in the Physical
Sciences - The Application of Laws and Principles." The American
Physics Teacher, VI (April, 1938).
14. A junior high school test, Form 1.3j, which uses a somewhat different and less complex technique, was also constructed.
15. The column numbers used in the following paragraphs refer to the
summary sheet ... on which the scores are recorded.
16. The following quotation is an excerpt from the directions.
17. The Commission on Secondary School Curriculum. The Social
Studies in General Education. New York: Appleton-Century Company,
1940, pp. 347-50.
Jarvie, L.L., and Ellingson, Mark. A Handbook on the Anecdotal Behavior Journal. Chicago: University of Chicago Press, 1940.
Traxler, Arthur E. The Nature and Use oj Anecdotal Records. New
York: Educational Records Bureau, 1939. (Mimeo)
18. It is possible to interpret the incidents given above in several different
ways. A single incident does not necessarily prove anything about the behavior of an individual, and a number of anecdotes covering a period of
time must be collected before any generalization is attempted.
19. For further discussion of the use of reading records and activities
records, see The Social Studies in General Education, pp. 345-46.
20. This exercise was used in Ohio and Michigan at the time when there
were strikes in onion fields, and reports of them appeared in the daily
newspapers.
21. Cf. Broom, M.E. "Literature and Aesthetics." The High School
Teacher, VIII (October, 1932), pp. 293-94.
22. Carroll, Herbert. "A Method of Measuring Prose Appreciations."
English Journal, XXII (March, 1933), p. 184.
23. Op. cit., p. 185.
24. See "Tests for Measuring Appreciation." School Review, XXXIII
(September, 1925), pp. 491-92.
25. In the questionnaire itself, the items are ungrouped; they are, how-
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ever, readily classified by use of the scoring key.
26. The members of the committee were: Helen M. Atkinson; Derwood
Baker; Genevieve Coy; Rosamond Cross; Burton P. Fowler; I.R. Kraybill;
Elvina Lucke; Eugene R. Smith, Chairman; John W.M. Rothney, Research
Assistant.

III

TYLER'S
RATIONALE FOR
CURRICULUM
DEVELOPMENT

1

OVERVIEW

Tyler always saw evaluation as an integral part of the curriculum development process. While his rationale for evaluation was articulated first because of his work on the Service Studies and the Eight-Year Study, in 1936
he developed a rationale for curriculum development. In the 1950s he used
his curriculum rationale with students at the University of Chicago. In 1950
he published a monograph entitled Basic Principles oj Curriculum and
Instruction (University of Chicago Press). Basic Principles oj Curriculum
and Instruction has become a classic in education. It has been reprinted
numerous times, and currently is widely used in curriculum and evaluation
courses. We strongly recommend this excellent monograph to any student
of education.
Since this work is readily available, we have not included excerpts from
it. However, it is such a key work of Tyler'S we felt it would be valuable
to include a 1966 reprint of a Kappan article where Tyler gives his reflections
on Basic Principles oj Curriculum and Instruction. Tyler gives the background of the monograph and then goes on to describe his thoughts about
it.
Basic Principles oj Curriculum and Instruction, like his views on evaluation, are grounded in the belief that educators must clarify and validate
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their objectives. Educators must then go on to develop learning experiences
to help students attain those objectives. Finally, educators must continually
evaluate students' progress in their attaining the objectives. The Tyler
rationale was widely used in many of the large-scale curriculum development projects of the 1960s. It remains a widely respected and widely used
process to develop, review, and revise curricula at all levels of education.
Key Points

• Tyler's rationale grew out of the Eight-Year Study and the lack of a
generalized approach to curriculum development that educators could
use to review and revise their curricula.
• The rationale is keyed to four points: (1) clarification of purpose; (2)
selection of learning experiences; (3) the organization of these experiences; and (4) the assessment of progress toward the attainment of the
school's objectives.
• A program's objectives should be clarified through: (1) studies of the
learner and (2) studies of contemporary life. Objectives should then be
screened through (1) the school's philosophy of education; (2) theories of
learning; and (3) suggestions from subject matter specialists.
• Learners should be treated as active, purposeful human beings and given
a role in controlling the learning situation.
• Objectives should be written at the level of general principles, using
specific learning outcomes as illustrations or translations of the objective's intent.
• Learning experiences at a minimum should: (1) provide opportunities to
practice the behaviors the program is trying to develop; (2) be satisfying;
(3) be feasible; (4) be varied in terms of the methods employed; (5) provide students with models of the behavior to be emulated; and (5) provide
continuous evaluative feedback to the teacher and learner.

2

NEW DIMENSIONS IN
CURRICULUM DEVELOPMENT

I have been asked to comment on my 1960 monograph titled Basic Principles of Curriculum and Instruction, indicating how this formulation came
to be and to what extent I have "rethought, changed, updated, clarified my
position." This is an assignment which I have found interesting, although
it is provincial in focusing attention on one person's work.
The stimulus for me to construct a comprehensive outline of the questions to be answered and the steps to be taken in developing a curriculum,
including the program of instruction, arose from my work with the staff of
the Eight-Year Study, which officially occupied the period 1934-42. This
was a monumental curriculum project for that time, since it involved 30
secondary school systems ranging across the continent from Boston to Los
Angeles. This study grew out of the problems of the depression, the great
increase in the proportion of youth attending high school (many of whom
would have preferred to go to work but were unable to find employment),
and the comparative rigidity of the high school curriculum, particularly for
those students who wished to keep open the option of college attendance.

Reprinted from Phi Delta Kappan, Vol. 48, September 1966, pp. 25-28.
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As the project began, the schools encountered great difficulty in identifying the problems to be attacked and in organizing and assigning task forces
to work on these curriculum problems. There seemed to be little in common
among the schools in their use of terms, in the emphasis being given to the
subject fields, to student needs, and to social demands, and there was no
clear-cut way in which the educational philosophies of the schools and
theories of learning were considered. There were also varied views about the
means of education. I was asked to devise a rationale to guide the efforts
of the schools in their development of new curricula.
The rationale developed in 1936 was also employed in the Cooperative
Study in General Education, a curriculum project of 22 colleges carried on
in the period 1939-46. The modification which resulted from its use at the
college level were incorporated in 1950 in the syllabus written for a course
I taught at the University of Chicago entitled "Basic Principles of Curriculum and Instruction."
So much for the background of the monograph. The other matter I have
been asked to comment on concerns changes that have take place in "my
position" since 1950. It is hard for one introspectively to chart the course
of this thinking over 15 years in an area that has been as active as the field
of curriculum, development. Hence what I have to say is likely to be incomplete and, at points, in error. I still find adequate and highly useful the
original statement of the four divisions of curriculum inquiry, namely:
1. What educational purposes should the school seek to attain?
2. What educational experiences can be provided that are likely to attain
these purposes?
3. How can these educational experiences be effectively organized?
4. How can we determine whether these purposes are being attained?
I also find still useful the three recommended sources for getting information helpful in deciding on objectives, these being: (1) studies of the
learner, (2) studies of contemporary life, and (3) suggestions from subject
specialists, along with employment of a philosophy of education and a
theory of learning primarily as screens for selection and elimination among
possible objectives obtained from the three sources. In working with different individuals and groups, I make clear that these sources can be used
in any order, not necessarily the one presented in the syllabus, and that
philosophy and psychology formulations may also be used to indicate areas
for inclusion and exclusion prior to systematic studies of these sources of
objectives.
In connection with investigations of curriculum objectives, the greatest
change in my thinking relates to the conceptions of the learner and of
knowledge and to the problem of the level of generality appropriate for an
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objective. The use of programmed materials in schools has involved me in
observations and discussions that bring into sharp contrast the differing formulations of objectives and theories of learning, as between those who
perceive the learner as being "conditioned" by the learning situation so as
to respond in the way specified by the teacher or the designer of the program, and those who perceive the learner as an active agent exploring learning situations so as to learn to manipulate them for his purposes. It is
somewhat like the difference implied by the cartoon showing one rat saying
to another, "We've got this psychologist under control. He gives us food
whenever we press the lever."
John Dewey commented more than 30 years ago on the truly educative
environment as one in which there is a balance between factors under the
learner's control and those that he could not influence. A learning situation
in which the learner can exercise no control in terms of his purposes teaches
him to conform or to rebel, but not to master. A learning situation in which
all the factors are under the learner's control leads to whimsical or undisciplined behavior. Desirable learning results from the learner recognizing factors in the situation to which he must adapt and the others that he can
manipulate in terms of his purposes.
I now think it is important in curriculum development to examine the
concept of the learner as an active, purposeful human being. This appears
to be an important psycho-philosophic factor to consider at an early stage
in work on objectives.
The use of programmed material has also raised for explicit consideration in formulating objectives the question of the learner's role in developing and using knowledge. Is knowledge something outside of man that he
has discovered and can now make available to learners, or is knowledge
man's effort to explain phenomena with which he comes in contact, so that
the learner can produce knowledge? The idea of learning by discovery, or
Whitehead's comment that "knowledge is like fish, it must be caught fresh
each day," takes on more meaning to curriculum workers when they treat
knowledge as a growing product of man's effort to understand.
A related issue is the question of the structure of a discipline. Some programmed materials operate on the assumption that the knowledge to be
learned is not primarily an organized system, such that stochastic learning
processes are appropriate. However, learners can understand the structure
of the discipline, that is, the question it deals with, the kind of answers it
seeks, the concepts it uses to analyze the field, the methods it uses to obtain
data, and the way it organizes its inquiries and findings. When they gain this
understanding of the structure, they learn more effectively and efficiently
the content involved in it. Hence I now seek to explore the nature of the
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knowledge and structure of an area before deriving and formulating objectives involved in that area.
The level of generality appropriate for an objective is perhaps the most
puzzling question about objectives currently faced by curriculum workers.
This problem is briefly discussed in the 1950 monograph in connection with
the use of a psychology of learning, and is the third area of greatest change
in my thinking relating to the formulation of objectives. In the 1950 discussion, a contrast was drawn between the highly specific objectives that are
formulated when learning is viewed as building up connections between
specific stimuli and specific responses as compared to objectives when learning is viewed as the development of generalizations, such as generalized
ways of attacking problems, generalized modes of reaction to generalized
types of situations, and generalizations which subsume many specific items.
When empirical investigations are made of children's ability to generalize
where no special instruction has been provided, the majority of children
show a low level of accurate generalization. This, like the earlier studies of
Thorndike, is often interpreted to mean that objectives should be quite
specific on the ground that children are unable to learn more generalized
kinds of behavior.
However, when carefully controlled studies are made with a defined level
of generalization as a goal, such as generalizing the process of the addition
of one-digit numbers from 20 specific illustrations, most of the 7-year-old
subjects succeed. I think this is a question to be treated experimentally, aiming at as high a level of generalization as the experiments show to be successful. The purpose is to help the student perceive and use a generalized
mode of behavior, as shown by his ability to deal appropriately with the
specifics subsumed under the generalization. In short, he should be able to
move easily from the general to the specific, and vice versa, recognizing
specific illustrations of the general and recognizing the general principle that
covers a number of specifics. The level of generality of the objective should
then be stated in the curriculum plan, with specifics used as illustrations,
rather than treating the specifics as ends in themselves.
One of the confusing aspects of this problem of level of generality has
been the use of factor analysis and other methods for indicating relations
among data as though they were indicators of inherent relations, inherent
in the neural mechanisms, and thus subject to little, if any, change through
learning. Only by recognizing that the interrelationships of responses students make to tests and other stimuli are indications that reflect not only
inherent factors but also ways in which the student perceives the situation,
and the connections that he has learned or not learned, have we been led
to work experimentally on helping students to build new patterns of reac-
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tion representing different interrelationships among the data.
My thoughts about planning of learning experiences have been elaborated considerably since 1950. In the monograph, mention is made of five
general principles that are helpful, namely:
1. The student must have experiences that give him an opportunity to
practice the kind of behavior implied by the objective.
2. The learning experiences must be such that the student obtains
satisfactions from carrying on the kind of behavior implied by the
objective.
3. The reactions required by the learning experiences are within the
range of possibility for the students involved.
4. There are many particular experiences that can be used to attain the
same educational objectives.
5. The same learning experience will usually bring about several
outcomes.
These five, although useful, are not adequate to give us much guidance
in devising learning experiences as can be provided when use is made of
experimental work both in learning and in curriculum evaluation. Hence,
during recent years, I have modified the earlier five and added several others
to give additional help on this task. These are now stated as 10 conditions
for effective learning. The first two are the same as the first two principles
given above. The other eight are:
3. The motivation of the learner, that is, the impelling force for his own
active involvement, is an important condition.
4. Another condition is that the learner finds his previous ways of reacting unsatisfactory, so that he is stimulated to try new ways.
5. The learner should have some guidance in trying to carryon the new
behavior he is to learn.
6. The learner should have ample and appropriate materials on which to
work.
7. The learner should have time to carryon the behavior, to practice it
until it has become part of his repertoire.
8. The learner should have opportunity for a good deal of sequential
practice. Here repetition is inadequate and quickly becomes ineffective.
9. Another condition is for each learner to set standards for himself that
require him to go beyond his performance, but standards that are
attainable.
10. The tenth condition, related to the ninth, is that to continue learning
beyond the time when a teacher is available, the learner must have means
of jUdging his performance to be able to tell how well he is doing. Without
these means, his standards are of no utility.
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In actual use, each of these ten conditions is elaborated much more fully.
They have served to focus attention on some of the places where learning
experiences are likely to be inadequate.
In connection with the problem of guiding the learner in carrying on
the desired behavior, I have found that students commonly observe the
teacher's behavior as a model to direct their own. This is a useful guide if
the teacher does frequently demonstrate the behavior the student is expected
to acquire, but some teachers do not furnish an observable model of the
desired learning. The teacher who lectures to a class may only be demonstrating ways of giving out information rather than showing the student
how he goes about solving problems. Often when students cannot gain a
clear picture of what they are to do by observing the teacher they depend
upon other students to show them or tell them. This frequently results in
misunderstanding of what the student is to do. In general, clear observable
models are useful ways of guiding the desired behavior.
In trying to practice something new, the student needs to attend to those
significant features of his behavior that serve to control it appropriately. In
the case of a skill like handwriting, he needs to attend to the form of the
letters he is making rather than to the gross movement of his hand and arm.
In the case of a skill like swimming, he may best control his efforts by
attending to critical movements of arms, legs, and body, rather than to the
distance he moves through the water. In the case of problem solving, he
usually needs help in noting what factors to observe and what previous
knowledge to use in order to attack the problem successfully. Hence,
guidance of the learning of the student includes helping him to focus his
attention on those aspects of the total situation that enable him to control
it and carry it on successfully.
I have also added to my own thinking about the total curriculum and the
instructional program recognition of the influences upon learning of the
school environment, the peer group values and practices, and the types of
personality identification available in the school. We have learned a great
deal from Pace and Stern about the "press" of the college environment.
Using the College Characteristics Index, they have shown the variety of
"presses" among the different colleges. Each type of "press" influences
students somewhat differently in terms of what goals to seek, what values
are acceptable, what kinds and amounts of study are approved. There is
some evidence to indicate similar variations among schools. Hence the
"press" of school or college is a significant matter to consider and, if
necessary, to change, in order to attain desired objectives more effectively.
Within the same school or college, peer groups exert a powerful influence
on the things that are learned, the efforts made, and the satisfaction ob-
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tained. Some peer groups enhance the work of teachers, some insulate the
student from the influence of the faculty, and others partially counteract the
efforts of teachers. In planning and developing the instructional program,
peer groups should be considered and steps taken to utilize their influences
constructively toward the attainment of significant educational objectives.
As children and young people grow up, they often find persons who seem
particularly attractive and seek to emulate them. The young child may begin
this process of identification with his mother, following her around the
house and attempting to imitate her behavior. During the years of development, other persons in turn are objects of identification. This process is one
of the ways in which young people learn, and with a variety of constructive
personalities available, the outcomes are positive and include the acquisition of attitudes, values, and interests, as well as skills and practices. In
some schools and colleges, however, the range of constructive personalities
that are close enough to the students to permit attraction and emulation is
too narrow, so that many children and youth find no one on the faculty
enough like them to be drawn into identification. This is another consideration for instructional planning that should seek to use all important
resources for learning that can be provided.
Nothing has been said thus far about changes in my thinking regarding
the organization of learning experiences and evaluation. Recently, I have
been giving considerable attention to the problem of organization and to the
elaboration of a more helpful rationale for this area. As you know, I am
also nearly over my head in a new evaluation project called "Assessing the
Progress of Education." This is furnishing grist for a rather thorough reexamination of the process of evaluation. I hope later to report on these
developments.

IV

NATIONAL
TESTING PROGRAMS

1

Overview

Dr. Tyler was a leading figure in the development of two major national
testing programs: the United States Armed Forces Institute (USAFI) Testing program and the National Assessment of Educational Progress
(NAEP). Both of these testing programs reflect Tyler's philosophy of
testing and evaluation. Throughout his career he has believed (1) that tests
should be designed, constructed, and used to assess progress against valued
and carefully defined objectives; and (2) that tests should provide feedback
to help those in education and the larger society to recognize and reward
meritorious achievement.
The USAFI program helped America serve the educational needs of
young people who had left school to defend their country during World
War II. Part of the USAFI testing program would later evolve into the
Oeneral Educational Development Tests (OED). Since 1942, the OED program has continued to assess the progress of adults who had dropped out
of school before attaining their high school diploma. The OED program
provided a gateway to opportunity for countless adults over the years.
NAEP has provided longitudinal data on how well students of various
ages are attaining educational objectives valued in the United States. Data
from NAEP have informed many recent reform proposals. These same data
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have led to the recent recognition of the need to concentrate on the development of higher order thinking skills.
NAEP is currently expanding to state level efforts. When NAEP was
originally proposed there was fear that it would lead to a national testing
program and to invidious state comparisons. Now there are moves by some
state officials to use NAEP assessments precisely for inter- and intrastate
comparisons. Another benefit of NAEP has been recent new technical
developments relative to scaling and reporting that may make the NAEP
results more useful.
We chose a short description by Tyler of the USAFI program and two
of his earliest writings on NAEP where he gives his rationale and hopes for
NAEP.
Key Points

• Through testing people can earn credit for their out-of-schoollearning.
Credentialing tests that open doors to students can stimulate independent
study and continuing education. Such tests can help place those returning
to formal educational programs.
• A key to the success of such national testing programs was the extensive
efforts to involve diverse groups from U.S. society in the development
and oversight of the programs.
• In the USAFI program three distinct types of tests were developed: (1)
end-of-course exams; (2) subject matter specific tests; and (3) a test of
general educational development.
• The USAFI tests earned the endorsement of major accrediting agencies
which formally approved of the program.
• To maintain the reputation of the program, USAFI put a major effort
into maintaining test security.
• NAEP involves sampling items across samples of students. Through this
approach a wide range of objectives could be measured without unduly
burdening any individual examinee. This method also assuaged fears
associated with reporting individual, classroom, school, district, and
state level results.
• NAEP data are useful in informing public policy. These data cannot be
used to appraise individual students, teachers, curriculum materials, or
organizational arrangements.
• There are important differences between testing for purposes of sorting
and grading and testing for improving instruction.
• Setting objectives affords opportunities to involve parents and lay people
in the educational process.
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• Appraisal techniques can be developed to gather information about all
children, not just the so-called "average" child.
• A variety of appraisal techniques is possible. Appraisal of student learning should not be limited to paper-and-pencil tests. Appraisal techniques
should be used with the entire range of students in a school.
• If appraisal techniques are to aid teachers in their work, they need
to include placement tests, diagnostic tests, mastery tests, and tests of
generalization.

2

APPRAISAL OF EDUCATIONAL
ACHIEVEMENT GAINED IN THE
ARMED FORCES

Many men and women in the armed forces are making substantial additions
to their educational development as a result of their military experience.
They find three types of opportunity for educational growth while in the
Army or Navy. In the first place, the armed services provide a vast program
of technical training. It is estimated that 63 per cent of all the men and
women in the Army and a larger percentage of the naval personnel are given
some type of technical training, which includes not only the better known
fields of mathematics and science but many others such as accounting,
foreign languages, military law, and the like. The technical courses vary in
length from a few weeks to more than a year. Undoubtedly, millions of

Originally published in Educational and Psychological Measurement, Vol. III, Summer 1943,
pp.97-104.
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the members of the armed services will increase their technical skills and
knowledge as a result of these specialized training programs.
A second source of educational development available to the armed
forces is the program of off-duty education. All branches of the service
participate in the work of the United States Armed Forces Institute, formerly called the Army Institute, which has its headquarters at Madison,
Wisconsin. The Armed Forces Institute provides correspondence instruction under two plans. One plan enables a member of the armed forces to
enroll in correspondence courses offered by 80 recognized colleges and
universities. Under this arrangement the student pays only a part of the tuition while the balance of the cost is borne by the Institute. The instruction,
however, is handled in the usual manner by the college or university offering
the course. Under the second plan, courses, most of which are at the high
school level, are offered directly by the United States Armed Forces Institute. Some of these courses involve the use of the self-teaching materials,
while in others the lesson-service is provided through contract by the
University of Wisconsin. More than 500 courses are available by correspondence instruction through the Armed Forces Institute. The enrollment is
about evenly divided between men and women overseas and those in the
continental United States. Registrations are increasing at a rapid rate,
the new enrollments in February having been more than double those in
January.
The off-duty educational program of the Army and Navy includes opportunities for class instruction as well as correspondence courses. Wherever
teachers, most of whom work on a voluntary basis, can be found, classes
are organized to meet the demands of the members of the armed forces.
The nature of these courses varies widely. In the Panama Canal Zone the
popular courses in the Navy include courses in Spanish and geography.
Mathematics is popular among both Army and Navy groups. At some of
the camps, studio work in art has developed to a surprising point. In some
places discussion groups on contemporary issues have been formed. These
off-duty educational opportunities have been greatly facilitated by the
recent development of excellent libraries. The armed forces have the largest
library program in the world. The library facilities in the more permanent
camps are better than in many of the civilian communities of the country.
Judging from the experience in the last war the greatest demand for
educational work in the armed forces will come during the period after the
armistice is signed and before demobilization takes place. Men and women
in the armed services are then looking forward to their induction into
civilian life. Many of them are concerned with improving their occupational
chances and with completing their education. Undoubtedly, the period
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immediately following the armistice will find a tremendous number actively
participating in the educational programs of both Army and Navy.·
The third type of educational opportunity is informal. For many
members of the armed forces the informal experiences of military life will
contribute in greater or less degree to their education. Some, no doubt, will
increase their knowledge of geography through wide travels. Others will get
some conceptions of anthropology as they come in contact with cultures
markedly different from their own. Some in the medical corps will undoubtedly learn something of anatomy, physiology and elementary chemistry. Although these informal experiences may be minor in their effects on
educational development for the majority, there is no doubt that they will
influence the educational maturity of many men and women.
When members of the armed forces return to civilian life a considerable
number will want to continue their education. Many others will want some
symbol as evidence of their educational attainment because of the value of
such a credential in job placement and for social prestige. During the last
war many educational institutions granted blanket credit for military service. This proved unsatisfactory for the student as well as for the educational institution and the public. Many students were given as much as a
year of advanced standing without evidence of competence. A considerable
number failed out in school or college when they attempted to go on at this
advanced level. The schools and colleges found it difficult if not impossible
to provide satisfactory instruction for men so obviously misplaced. Employers did not know how to evaluate diplomas or other school records
based on military service but backed by no evidence of educational attainment.
Recognizing the need for a more rational plan (1) for placing members
of the armed forces on their return to educational institutions, (2) for granting appropriate credit for educational attainment while in military service,
and (3) for motivating the educational work of the soldier and sailor, a
special committee of educators recommended to the Armed Forces Institute
that a procedure be provided which would enable members of the armed
forces to demonstrate their educational attainments so that educational
institutions might give proper recognition and fair credit. The committee
pointed out that the educational work in the Army and Navy could not be
satisfactorily evaluated in terms of textbooks used, academic training of the
staff, hours spent in study, and other similar features sometimes used in
accreditation of civilian institutions. The educational work in the armed
forces goes on under widely varying conditions with vastly different motivation and under the direction of instructors with widely variable abilities.
The committee saw that the only fair way to appraise the educational attain-
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ments of men in the armed services was through a plan which involved the
demonstration of the competence of the soldier or sailor through examinations. If satisfactory examinations could be constructed, it would then be
possible for a member of the armed forces to demonstrate his educational
attainments no matter how they may have been gained, whether through
military training, the educational program, informal experiences, or some
combination of these. Acting on the recommendation of this committee
the War Department contracted with the University of Chicago Board
of Examinations to prepare tests and examinations for this purpose. As
University Examiner, I serve as the director of what is now known as the
Examinations Staff for the United States Armed Forces Institute. The staff
includes not only experienced examiners from the University of Chicago
Board of Examinations but a number of other examiners drawn from other
institutions. In general, an examiner working in a particular field is one who
has had his own graduate training in that field, has taught in that field, and
has had further training in examination construction. Thus, the examiner
for the physical sciences is a man with a Ph.D. in physics, who has been
a teacher of the physical sciences for a number of years, and had a year of
post-doctoral training in test construction.
The examination staff has been directed to construct four types of examinations, only two of which are primarily to serve as a basis for placement
and credit. The first type includes the tests given students at the completion
of courses taken in the Institute. These are end-of-course tests and are used
primarily to determine whether the student has mastered the work of the
course and as a basis for awarding him a certificate for this completion of
the course. Because of the conditions under which course work must go on
with men overseas many of the courses are short and are not equivalent to
a semester or year course in high school or college. For example, the usual
high-school physics course covers three of the Institute courses. Hence the'
end-of-course tests are not generally to be used as a basis for placement or
credit in school or college.
The second type includes subject examinations. Tests of this type are
built to measure the man's competence to deal with the material commonly
provided in high-school or college courses or subjects. For example, the
subject examination in high-school physics covers the content commonly
included in high-school physics and attempts to measure the degree to which
the objectives commonly emphasized in high-school physics courses have
been attained. On the basis of this examination it should be possible for a
high school to know how well the student has mastered the major elements
of physics as this subject is commonly outlined in American high schools.
As another example, the subject examination in accounting covers the con-
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tent commonly included in accounting courses and attempts to measure the
student's competence in terms of the objectives commonly emphasized in
accounting courses. The report on these subject examinations should be
of particular value to the school or college in placing a member of the
armed forces when he returns to school or college and in granting him a fair
amount of credit for his educational attainments.
The steps followed in constructing a subject examination are those which
are commonly recommended in examination construction. The examiners
meet with teachers in this field to identify the educational objectives which
students are expected to attain in this field. These objectives are defined as
clearly as possible in terms of behavior; that is, in terms of definite things
which the student should be able to do which indicate that he has attained
this objective. On the basis of this definition of each objective it is possible
to specify the kinds of exercises needed to test the student's attainment of
the objective. Following these specifications a large number of test exercises
are collected for each of the objectives. A sufficient number of exercises is
obtained to provide for two or more forms of the test. These exercises
are then tried out with groups of students in school or college and, where
possible, with special adult groups. On the basis of this preliminary try-out
some exercises are eliminated because they are not discriminating or are
ambiguous.
The resulting revised examination is submitted to one or more critics
nominated by a professional organization in that field. For example, the
physics test is submitted to persons nominated by the American Association
of Physics Teachers, the college mathematics tests to critics nominated by
the American Mathematical Society. These critics are asked to check the
examinations for comprehensiveness of coverage both in content and objectives, for accuracy of material, and for validity of exercise, that is, whether
each exercise is a fairly valid measure of the objective it is supposed to test.
On the basis of these criticisms the examination is revised once more and
where possible is given another try-out with school or college groups. It is
then available for use by the Armed Forces Institute.
It should be noted that the Institute does not propose to dictate to the
educational institution regarding the amount of credit to be granted. The
Institute submits to the educational institution a record of the examination
results. It is possible for the educational institution to interpret these results
in several ways. The examinations have been constructed to yield partscores so that it is possible to report, for example, that the soldier can solve
simple linear equations, knows the important technical terms in algebra but
cannot solve simultaneous linear equations. This descriptive method is
often useful in deciding whether the soldier is ready to go on with inter-
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mediate algebra and can be given credit for having completed first semester
algebra.
In many cases it will be possible to report the results in comparative
terms, that is, in terms of the percentile rank for students who are completing this course in school or college. This may help an individual school
or college to decide whether to allow credit and how much. Finally, it is
possible for the school or college to obtain copies of one of the alternate
forms of the test and by giving the tests to its own students to determine
whether the score made by the soldier is comparable to scores made by the
students in the local school or college. By means of one or more of these
three methods it should be possible for a school or college to use the results
of the subject examinations effectively.
The third type of test constructed by the examination staff includes the
tests of general educational development. The direction of the construction
of these tests is in the hands of Professor E.F. Lindquist of the State
University of Iowa. Two batteries have been developed, one for the highschool level and the other for the college level. They have been prepared for
immediate use in the placement of casualties returning to educational institutions. The tests include the kinds of exercises in the several subject fields
which have proved to be good predictors of further success in these fields.
The items in science, social science and literature are in the form of reading
and interpretation exercises. The reading material has been so chosen and
the exercises so constructed that they require a good deal of basic
knowledge and vocabulary in the subject field as well as ability to analyze
and synthesize the reading matter presented in order for the student successfully to answer the questions. The items in English composition include
not only some relating to mechanics but also some that require the student
to make choices involving clarity, organization, and taste in language. This
placement battery should prove particularly useful for members of the armed forces who have been out of school for some time but who have had a
good many educational experiences since leaving school. When it is recalled
that the members of this Army on the average have a much better education
than the soldiers in the last war, tenth-grade median as compared with a
sixth-grade median, when it is remembered that a larger porportion of the
soldiers in this Army are high-school graduates than had graduated from
the eighth grade in the last war, it is clear that there will be need for finding
a basis for appropriate placement of many persons at advanced high-school
and college levels.
These tests of educational development are now being standardized on
a very carefully selected sample of educ~tional institutions, chosen so as to
be highly representative of the country at large. The almost universal co-
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operation of every institution asked to participate in the standardization
program will assure the most adequate set of norms ever developed. Hence,
the results of the battery of tests of educational development should be easy
to interpret by both high schools and colleges, particularly since the norms
will be available by geographical regions and by types of institutions.
The fourth type of test will be of use only in certain individual cases.
These are tests constructed specifically to measure the soldier's competence
in certain highly technical fields of special military importance, such as
ultra-high frequency electronics. These tests are given to the men and
women who complete the training courses in these fields and wish to use the
examination results as evidence of competence when candidates for commissions. Some colleges and universities are also using the results of these
examinations in the case of former students who are candidates for degrees.
The results serve as evidence of attainment in the student's major field or
as an elective course.
This brief description of the work of the examinations staff for the
United States Armed Forces Institute should suggest the possible values of
this program in facilitating smooth transition from military to civilian life.
Not only may the examination results be of value to employers who want
to know about the soldier's competence in some field like auto mechanics,
accounting, or mathematics, but they should be helpful in educational
guidance. They should be useful in determining the appropriate placement
of the student in school or college. They should assist the school or college
to arrive at a fair estimate of advanced credit to be allowed for educational
achievement while in military service. A large proportion of our youth have
had their education interrupted in order to 'serve their country. The success
of this country as a democracy largely depends upon the educational level
of its citizens. If we can develop a plan which will encourage men and
women in the armed forces to continue their education when they return
from the war, a plan which gives them fair credit and places them at a point
where they do not duplicate previous learning nor find themselves floundering in new and too difficult work, a large part of this group whose education
has been interrupted may have a chance to complete it. This is an important
contribution to our national life.

3

THE OBJECTIVES AND PLANS
FOR A NATIONAL ASSESSMENT OF
EDUCATIONAL PROGRESS

The current debate regarding this project is confused because of the failure
to distinguish among the various kinds of educational appraisal. Hence, it
may be helpful in beginning this description to relate assessment to the other
more common types of evaluation. The most frequent use of evaluation is
to appraise the achievement of individual students. This is usually done with
several purposes in mind. It may furnish a further incentive for students to
study because they know they will be tested. It may be used as one of the
factors in their promotion. It provides information that can be used by the
student and counselor in planning for further education, and it often serves
as one of the bases for awarding scholarships.
A second use of evaluation is to diagnose the learning difficulties of
an individual student or an entire class to provide information helpful in
planning subsequent teaching. A third use of evaluation is to appraise the
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educational effectiveness of a curriculum or part of a curriculum, of instructional materials and procedures, and of administrative and organizational
arrangements.
Each of these kinds of evaluation is an essential part of the processes of
teaching or administration. Teachers and administrators are using evaluation of one sort or another as one of their normal procedures. The information gained from these appraisals is focused upon individual student's
efforts, class performance, or the effectiveness of the plans, materials, and
procedures used by the teacher, the school or the school system.
There is a fourth use of evaluation which is to assess the educational progress of larger populations in order to provide the public with dependable information to help in the understanding of educational problems
and needs and to guide in efforts to develop sound public policy regarding
education. This type of assessment is not focused upon individual students,
classrooms, schools, or school systems, but furnishes over-all information
about the educational attainments of large numbers of people.
The distinction may be illuminated somewhat by comparing the situation
in education and in the field of health. The public has information about
the incidence of heart diseases, cancer, and other diseases for different age
and occupational groups, and for different geographic regions. This information is useful in developing public understanding of the progress and
problems in the field of health where greatest effort and support may be
needed. At the same time, physicians have evaluative procedures to diagnose diseases, to appraise the progress patients are making and to evaluate
the effectiveness of treatments. The physician's evaluative techniques are
devised to serve his purposes and the public health assessments are designed
to provide the public with helpful information. One type does not take the
place of the other.
This is a rough parallel to the difference in education between the tools
needed and used by teachers and administrators and those needed to gain
information helpful for the guidance of responsible citizens. Heretofore,
little attention has been given in education to the assessment problem because the need for wide public understanding of educational progress and
problems was not widely recognized. Now it is.
Because education has become the servant of all our purposes, its effectiveness is of general public concern. The educational tasks now faced
require many more resources than have thus far been available, and they
must be wisely used to produce maximum results. To make these decisions,
dependable information about the progress of education is essential, otherwise we scatter our efforts too widely and fail to achieve our goals. Yet
we do not now have the necessary comprehensive and dependable data.
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We have reports on numbers of schools, buildings, teachers, and pupils,
and about the moneys expended, but we do not have sound and adequate
information on educational results. Because dependable data are not available, personal views, distorted reports, and journalistic impressions are
the sources of public opinion and the schools are frequently attacked and
frequently defended without having necessary evidence to support either
claim. This situation will be corrected only by a careful, consistent effort to
obtain valid data to provide sound evidence about the progress of American
education.
In recognition of this need, Carnegie Corporation of New York, a private foundation, in 1964 appointed an Exploratory Committee on Assessing
the Progress of Education. I was asked to serve as Chairman. The Committee's assignment is to confer with teachers, administrators, school board
members, and others concerned with education to get advice on the way in
which such a project may be constructively helpful to the schools and avoid
possible injuries. The Committee is also charged with the development and
try-out of instruments and procedures for assessing the progress of education. The Committee has been working on these assignments for nearly two
years.
Jack Merwin is reporting on the progress that has thus far been made on
these assignments. It is anticipated that the national assessment would be
in charge of a commission of highly respected citizens. They and the commission staff would prepare reports of the findings of the assessment, much
as we now obtain reports of the findings every ten years of the decennial
census. These reports would be available to all people interested in education, providing them in this way with significant and helpful information on
what has been learned by each of the 192 populations to be incorporated
in the assessment. In subsequent years, the progress made by each of these
populations since the preceding assessment would also be reported.
A good deal of public confusion has been encountered. The project is
being confused with a nation-wide, individual testing program, and several
common fears are expressed by those who make this confusion. They note
that tests used in a school influence the direction and amount of effort of
pupils and teachers. In this way, if national tests do not reflect the local
educational objectives, pupils and teachers are deflected from their work.
This criticism does not apply to the assessment project because no individual student or teacher can make a showing. No student will take more than
a small fraction of the exercises. No scores will be obtained on his performance. He will not be assessed at any later time and can gain no desired
end, like admission to college or a scholarship.
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A second fear is that such an assessment enables the Federal government
to control the curriculum. This is also a misunderstanding. The objectives
to be assessed are those which are accepted by teachers and curriculum
specialists as goals toward which they work. They have been reviewed by lay
leaders throughout the country so as to include only aims deemed important
by public-spirited citizens. This project will report on the extent to which
children, youth, and adults are learning things considered important by
both professional school people and the informed public.
A third fear is sometimes raised that this project would stultify the curriculum by not allowing changes over the years in instructional methods and
educational goals. It should be made clear that the project will assess what
children, youth, and adults have learned, not how they have learned it.
Hence, the assessment is not dependent upon any particular instructional
methods. For example, we shall report the percentage of 13-year olds who
can comprehend the plain sense of a typical newspaper paragraph. We will
not be reporting the methods of reading instruction that are used in various
schools. Or, as another illustration, we shall report on the percentage of
adults who participate regularly in civic affairs but not on the methods used
in teaching high school civics.
The matter of changing educational goals is a relevant question because
the objectives determine what will be assessed. Our plan calls for a review
one year in advance of each assessment of the objectives of each field in
order to identify changes and to include the new objectives in the next
assessment.
Through the various conferences with school people and interested laymen, the Committee has been able to identify concerns and problems that
such an assessment must deal with. As the plans are shaping up, it appears
to be possible to conduct the project in a way that will not injure our schools
but will provide greatly needed information.
The need for data on progress has been recognized in other spheres of
American life. During the depression, the lack of dependable information
about the progress of the economy was a serious handicap in focusing
efforts and in assessing them. Out of this need grew an index of production, the Gross National Product, which has been of great value in guiding
economic development. Correspondingly, the Consumer Price Index was
constructed as a useful measure of the changes in cost of living and inflation. Mortality and morbidity indices are important bases for indicating
needed public health measures. Facing the need for massive efforts to extend
and improve education, the demand for valid information to support the
requests and to guide the allocation of resources must be met. The assessment of the progress of education should make an important and constructive contribution to this purpose.

4

NATIONAL ASSESSMENTSOME VALUABLE BY-PRODUCTS
FOR SCHOOLS

A major purpose of the national assessment program is to provide the lay
public with census-like data on the educational achievements of our children, youth, and adults - data which will furnish a dependable background of information about our educational attainments, the progress we
are making, and the problems we still face in achieving our educational
aspirations.
As the assessment program has developed, however, some interesting
and valuable by-products, not contemplated or foreseen in the early stages,
have appeared. This article will deal with these by-products and their potential value for schools and for principals.
It came as a surprise to some of us to discover that the testing programs
commonly conducted in the schools do not furnish information about what
our pupils have learned. Instead, they indicate (1) how far a student is above
or below the average score of the group with which he is compared, and (2)
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how far the average score of a classroom or school is above or below the
average of the group with which it is compared. From present test results
we cannot obtain such useful information as what percent of our 13-yearold children can read and comprehend a simple newspaper paragraph, or
what percent of 17-year-old youth have acquired one or more marketable
skills.
Why haven't traditional tests been designed to find out what individuals
or groups have learned? Why have they been constructed to report only
relative achievements in relation to other individuals or groups?
The approach commonly used in test development in the past can largely
be attributed to the assumption that testing is primarily a sorting process.
Tests are employed to sort people for courses, for curricular tracks, for
admission to college, and the like. They measure individual differences and
relative performances of groups; they do not appraise individual and group
progress in learning. Using these tests, the schools, then, are largely sorting
and selecting agents rather than educational agents.
It was in a society in which most people were unskilled laborers and
relatively few people were among the professional, social, and political elite
that such a concept of testing developed. Now, however, our society is quite
different. Science and technology have freed people from being "hewers of
wood and drawers of water." Only 5 percent of the labor force is unskilled.
Opportunities for employment in technical, professional, managerial, and
service occupations have increased more than 300 percent in one generation.
Our society is now seeking to identify potential talents of many sorts and to
furnish opportunities for these talents to be developed through education.
Research on the brain and in behavioral genetics indicates that the learning requirements in our schools and colleges place no strain on the basic
potential of the vast majority of human beings. Schools can be designed and
redesigned to help all students learn. From the standpoint of any student,
the way to judge whether or not an institution is an educational one is to
find out whether the student gains a wider range of alternatives in his life
choices with each year of schooling. An educational institution is one in
which a human being is aided to find new doors of opportunity - not
trained ever more narrowly to fit into a niche in society. In such a school,
new kinds of tests can serve in various ways to promote and guide the
development of the student.
One valuable by-product of the national assessment project, therefore,
is the clarification of the difference between testing for sorting and testing
that can help substantially in the education and guidance of individuals.
A second by-product, useful to the principal, is the demonstration that
the educational objectives of a school can be formulated and agreed upon
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in a way that involves parents, laymen, and school staff members. This
greatly increases the common understanding of what schools are trying to
do. Because a major purpose of the assessment project is to provide helpful
information about the progress of education that can be understood and
accepted by lay citizens, the procedures used in the construction of assessment exercises involved laymen. In each field, scholars, teachers, and curriculum specialists formulated statements of the objectives which they believe
faithfully reflect the contribution of that field and which the schools are
seriously seeking to attain. For each of these major objectives, prototype
exercises were then constructed. These were exercises which, in the opinion
of scholars and teachers, give students an opportunity to demonstrate the
behavior implied by the objective. The lists of objectives and the prototype exercises which help to define them were then reviewed by a series of
panels of citizens living in various parts of the country in cities, towns,
and villages. The laymen who participated were nominated by national
organizations in response to a request for the names of persons interested
in education who resided in various sections of the country - in rural,
urban, and suburban communities.
Each panel spent two days reviewing the material and making a judgment about each objective. The judgment was made in terms of two
questions: "Is this something important for people to learn today? Is it
something I would like to have my children learn?"
This process resulted in some revisions of the original listing of objectives and a few eliminations. The procedure was designed to insure that
every objective being assessed is: (1) considered important by scholars, (2)
accepted as an educational task by the school, and (3) deemed desirable by
leading lay citizens. This should help to eliminate the criticism frequently
encountered with current tests in which some item is attacked by the scholar as representing shoddy scholarship, or criticized by school people as
something not in the curriculum, or labeled by prominent laymen as being
unimportant.
This review of objectives by lay panels was useful in constructing assessment exercises; it was also an educational experience for panel members an experience which they found enlightening and rewarding. A number
of the lay panelists reported that these review sessions gave them a much
clearer understanding of the purposes of the schools than they had had
before.
The sessions also furnished an opportunity for discussing and clarifying
some of the common causes of public misunderstanding about such objectives as those in the areas of citizenship, vocational education, biology,
social studies, and mathematics. At the request of their local school offi-
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cials, some of the laymen had earlier participated in formulating objectives
for the school or had served on committees to review and criticize the stated
educational objectives. They reported that they had not found these experiences fruitful. The difference between the earlier tasks and the work they
undertook in the assessment project was largely due to the use of prototype
assessment exercises to help clarify the meaning of each statement of objectives. For example, in the field of writing, the material presented to the
panels included statements of objectives and prototype exercises such as the
following:
Objective: Write to communicate adequately in a social situation.
This was defined by such exercises as:
a) Invite your parents to the PTA meeting next Monday at 7:00 p.m. (age 9)
b) Thank your aunt for the gift she sent you. (age l3)
c) Write directions for adding cream cheese and other ingredients to make a
special treat from a prepared cake mix. (age 17)
d) Prepare written directions which tell a friend how to get to your home
from the nearest highway exit. (adult)
Objective: Write to communicate adequately in school situations.
This was defined by such exercises as:
a) Announce the results of the election of crossing guards. (age 9)
b) Take notes of names, addresses, dates, books, etc., mentioned in a
5-minute taped lecture. (age 17)
Objective: Write to communicate adequately in a business or vocational situation.
This was defined by such exercises as:
a) Fill out an application for a driver's license. (age 17)
b) Write a letter of reference for a neighbor seeking employment. (adult)
Objective: Appreciate the value oj writing.
This was defined by responses to such questions as the following:
a) Have you written anything during the past week? What was it? Do you
think it was worth doing? (age 9)
b) When you have spare time, do you use some of it to write something?
What do you write? Do you do this often? Did you write anything this week?
(ages l3 and 17)

When the objectives are defined in this way by prototype exercises, they
are likely to be understood by the laymen. Abstract statements alone are
often so general that they are meaningless, or they use trite and hallowed
terms, like "citizenship," which are commonly approved but mean different
things to different people. Discussions of objectives, when guided by examples of this sort, are more easily focused on real issues regarding the aims
of the school.
Typically, the public has understood only in very general terms the ob-
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jectives of a modern educational program. Many people have not really
thought of today's objectives as different from those which they perceived
when they were children. One result of this limited or distorted perception
is evident when we fail to obtain the necessary public support for some of
our important educational tasks. The list of objectives developed by the
procedure used in the assessment - a procedure involving parents, laymen,
and school personnel - should greatly increase public understanding of
what the schools are trying to do and gain further appreciation of the
importance of these aims. Educators may well find this form of discussion
a helpful way to clarify or to modify some of their own views.
A third useful by-product of the assessment project is the demonstration
that appraisal exercises can be constructed to provide information about the
progress of the entire range of school children, not merely data about the
so-called "average" child.
The traditional achievement test is constructed to measure individual
differences and to furnish reliable average scores for grades or schools. The
test items, therefore, are concentrated on those which are typical of average
performance. Exercises which all children or nearly all children can do, as
well as those which only a very few can do, are eliminated from such tests.
In reviewing current tests to see whether they could be used in the
national assessment, we found that more than 80 percent of the items in the
most widely used achievement tests fell between the 40 percent and 60 percent level of difficulty. Only about 5 percent of the items were exercises
which could be answered by students in the lower third of the class, another
5 percent represented tasks appropriate for the upper third. For assessing the progress of education, and for informing teachers, principals, and
parents in local schools about the achievements of their children, we need
to know what all children are learning - the disadvantaged or "slow"
learners, the most advanced, and the middle or "average." The construction of exercises appropriate for these purposes has been a challenge and
a new venture for test constructors. It required the development of exercises in which approximately one-third of the test items represent achievements characteristic of the lower third at that age level, one-third represent
achievements characteristic of the middle third at that age level, and onethird represent achievements of the top third.
The contractors found these requirements difficult to meet because their
previous experience had not involved appraising the achievements of the
upper and lower thirds. In the initial try-outs, we found that many of the
exercises made for the lower third used language that could not be understood by the pupils. They did not know what they were being asked to do. It
is extremely important to distinguish between failure on an exercise because
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the child doesn't understand what he is asked to do and failure because he
is unable to do the task. In a number of cases, we found that simplification
of the instructions opened the way for "slow" learners to demonstrate what
they had learned.
A second defect in the first attempt of the contractors to assess the progress of the lower third was the failure to include examples of achievements
that represent earlier or lower stages of progress in learning. By consulting with teachers in Head Start programs and with those who had much
experience in working with disadvantaged children, the staff was able to
construct a sample of exercises appropriate for appraising the progress in
learning of "slow" learners. The later try-outs indicate that the final battery
of assessment exercises furnishes information about the achievements of the
total range of children.
Now that the contractors have learned how to construct batteries of this
sort, it should be possible for schools to get tests and other appraisal instruments that will enable teachers, principals, and parents to obtain information about the progress of the entire range of children in the school. This
will help to focus attention on (1) the successful efforts of the school, and
(2) the problems being encountered that require added efforts or different
efforts. This, then, is a third by-product of the national assessment.
A fourth by-product is the demonstration of the feasibility of using a
variety of appraisal techniques rather than being limited to the use of paperand-pencil tests. We have long recognized that many important kinds of
educational achievements are not validly indicated by pupil responses on
group tests. This is true, for example, of intellectual and aesthetic interests,
habits and practices in the areas of citizenship, social attitudes, occupational skills. Experimental projects in evaluation have shown that valid
evidence about these kinds of achievements can be obtained by using a
variety of devices such as questionnaires, interviews, observation, and performance tests.
These devices have not been considered feasible for use in schools
generally, largely because it has been assumed that their use would require
too much time. This view of the great amount of time required to make
appraisals by means other than paper-and-pencil tests derives from the
notion that every pupil must be given every appraisal exercise. Where the
purpose is to assess the achievements of groups and subgroups of pupils,
sampling methods can be employed as they are in the national assessment.
The total battery given this spring is divided into 14 parts, and no one
pupil takes more than 1I14th of the total. Some pupils take paper-andpencil tests; some answer questions about their interests and habits; some
show their skills by actual performance tests; and some are involved in a
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group project where some of their citizenship practices can be observed. By
using carefully designed sampling procedures, it is possible to estimate the
achievements of a total pupil group from the reactions obtained in the
samples of pupils. A single elementary school will probably not have a large
enough enrollment to permit dividing the total into 14 samples and still have
a sufficient number in each sample to give reliable estimates. But if there
were a small number, such as 64 in each grade for example, four samples
could be formed and each sample could be given one-fourth of the total list
of appraisal exercises. This would permit the use of devices for assessing
interests, attitudes, practices, and skills, as well as paper-and-pencil tests.
A more comprehensive and useful evaluation of educational progress could
thus be conducted.
A fifth by-product of national assessment is the clear indication that
appraisal exercises can be constructed to aid teachers in their daily work.
At least four kinds of tests or other devices would be helpful to teachers in
the classroom:
1. Placement tests that help the pupil identify the extent of his progress
in each area of instruction and thus indicate in what section of a sequential
program he can fruitfully begin his learning. The appropriate section for
him to begin would be one in which he can learn things he does not already
know and in which his present background should afford an adequate basis
for further study. Tests of this sort can be constructed when basic objectives
and prototype exercises for different age levels have been formulated,
reviewed, and agreed upon. This appraisal does not give the same results
as the grade equivalents obtained from traditional tests.
2. Diagnostic tests which are based on "work samples" of learning exercises that (1) utilize various appropriate modes of presentation, of problem
solving, of practicing, and (2) employ various sensory modalities. Such tests
furnish representative samples of the different modes of learning that can
be used by the student and enable him to test himself on auditory, visual,
and tactile presentations and reactions. These tests should help the pupil to
select, at least initially, the means of learning he will find most effective in
his own development in this area of the curriculum.
3. Mastery tests that sample the pupil's comprehension of basic concepts
and his ability to utilize the essential skills that are required to proceed to
the next unit in the sequential educational program. The purpose of such
tests is not to place him on a scale with relation to his peers but
to identify the readiness of the student to move on in his educational
development. All, or nearly all, pupils will attain the level of essential
mastery; otherwise, the educational program is inappropriate for the
students enrolled. The exercises will not be concentrated at the 50 percent
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level of difficulty as those in current achievement tests are; each exercise will
be an example of the desired skill, knowledge, or the like, at the level in
which it is commonly used. Every pupil is expected to perform satisfactorily
practically all of the exercises as an indication of mastery. In present experimental and developmental programs, "practically all" is defined as 85
percent of them. Such mastery tests enable the student to recognize when
he is ready to move on to the next unit or set of educational experiences.
4. Tests of generalization that enable the pupil to determine the extent
to which he is able to apply what he has learned in the educational program
to the many other situations in his life in which this learning is relevant.
These tests will consist of exercises that have not been used in his training
but that represent new illustrations of the concepts and skills he has
been seeking to master. The tests will include not only simulation and
"description of situations" but also actual samples of the situations in other
courses, on the playground, and in the wider community where
the learning has significant application. The purpose of education is to
enable the pupil to gain the competencies he needs in order to continue
developing throughout his life - not just the competencies that enable him
to get along in school. The student, therefore, needs to appraise his effectiveness in using what he is learning.
Since the beginning of the development of educational achievement tests,
educators have recognized the potential value of tests as aids to teaching,
but the potential has not been fully realized and the expectations have not
been largely fulfilled. We now recognize that there have been two major
obstacles: (1) the failure to produce tests that could be effectively used in
planning and conducting the instructional program; and (2) the lack of
a feasible procedure for incorporating a system of testing into the normal classroom activities. We now can see the elimination of both of these
obstacles. Appraisal exercises useful to the teacher can be constructed, and
there are practical procedures for their use in normal classroom situations.
A sixth by-product of the national assessment project is the development
of ways of reporting the results of educational evaluation that can readily
be understood by children, parents, and interested citizens. The results of
the national assessment will not be presented in terms of test scores. The
following form will be used in reporting: (The statistics are, of course,
hypothetical at this point.)
For the sample of 13-year-old boys of higher socio-economic status from rural
and small-town areas of the Midwest region, it was found that:
94 percent could read a typical newspaper paragraph like the following:
(Note: such a paragraph will be included in the report.)
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68 percent could write an acceptable letter ordering several items from a store.
(Note: a sample letter will be included.)
57 percent took a responsible part in working with other children in playground and community activities like the following: (A specific illustration will
be included.)

You will note that the report presents the actual exercise and gives the
percent of each population group that answered the question or performed
the task indicated. In the case of writing, samples of what the children have
written will be shown, along with the percent of pupils whose compositions
were at least as adequate as the samples reproduced.
Parents and other laymen responded enthusiastically to this form of
reporting. They believed that seeing the actual examples of the exercises
gave them a much clearer idea of the achievements that were being assessed
than they got from a test title alone. They also felt that reporting in terms
of the "percent" of the group who were able to perform the task indicated
was a more understandable figure than a test score or some other abstract
measure such as standard scores, percentile ranks, and the like.
The reaction of laymen to this way of reporting the national assessment
suggests to me that they would also find this type of reporting results of
local school appraisals to be more understandable and thus more helpful
than reports presented to the local community in terms of scores. The concrete character of the reports would permit the school administrator to
discuss both progress and problems. This results from the fact that the
report would not give simply a single index of school achievement but
would report on different tasks. Some of these would be tasks which most
students may have mastered; others would be tasks that might show considerable variation in the proportion of persons who have learned to do
them.
Finally, one of the most significant by-products of the national assessment project is to be found in the suggestions it provides for monitoring and
studying the outcomes of the school's educational program. At present, the
prevailing procedure followed by principals in monitoring the effectiveness
of the school programs is the use of standardized tests, comparing the mean
test scores in each major subject with similar scores in previous years and
with national norms or mean scores of other comparison groups.
When the school population is relatively homogeneous or when the chief
community concern is with the education of the "average" child, mean
scores on present tests are useful indications of the outcomes of the program. However, as I have pointed out earlier, present tests do not furnish a reliable indication of the achievements of children in the upper and
lower parts of the distribution. One may, therefore, be misled by the con-
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sistency of mean scores over the year to believe that the school program
is continuing to produce desired results when in fact a considerable part
of the school population is achieving very differently. Or, conversely, we
may be dismayed to note that mean scores are lower when, as a matter of
fact, the children in the lower third or the upper third are making greater
achievements while the "average" child is achieving somewhat less. Tests
which furnish information about the achievements of all sections of the
school population provide a more helpful basis for focusing efforts toward
improvement of learning for all children.
Incidentally, our previous preoccupation with means and with the performance of the "average" child may partIy account for the common tendency in our schools to seek the method, the test, the instructional aids for
each subject field rather than conceiving of the school population as composed of children with different backgrounds, different attitudes, different
skills in learning. It is fruitful to view the learning situation as one in which
the majority of children will be successful in learning, whatever methods or
materials are used. But we must not forget that there are minority groups
requiring special attention - children who need procedures and materials
geared to their background, their skills, their particular ways of learning.
This appears to be a major conclusion of Jeanne Chall's comprehensive
review of research in the teaching of reading. 1 Most children learn to read,
whatever method may be used with them, but there are some children who
do not successfully cope with the reading tasks. These require special study
and the development of or the selection of procedures and materials that
are helpful to them in their efforts to learn. As long as present tests are used
and a cross section of the school population is involved, the findings regarding reading achievements will continue to show relatively minor differences
in the results achieved by different reading methods.
As he monitors the educational program of his school, the principal can
obtain data that will furnish more help in recording and analyzing progress
and problems by using tests and other assessment exercises designed to
indicate what is being learned by the entire range of pupils. By identifying
problem areas he can focus efforts to improve, rather than scatter energies
indiscriminately.
The Exploratory Committee on Assessing the Progress of Education and
its successor, the Committee on Assessing the Progress of Education, have
reported in some detail the anticipated values to education and educators
that are likely to come from the assessment project itself. This article, as
indicated earlier, is intended to suggest some things that were not contemplated or foreseen in the original planning of the project. The seven byproducts mentioned seem to me to be significant for the school principal
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and the staff. And as the assessment data are analyzed and reported, we
hope that there may be still other ways in which the project will prove
helpful to administrators, teachers, and children.
[ED. NOTE: Comprehensive information about the assessment program
appears in National Assessment of Educational Progress - Some Questions and Comments (Revised edition), publised by the Department of
Elementary School Principals, NEA.]
Note

1. Chall, Jeanne S. Learning To Read: The Great Debate. New York:
McGraw-Hill Book Co., 1967. (Reviewed in the January 1968 issue of The

National Elementary Principal.)

V

TYLER'S
RECENT REFLECTIONS ON
HIS WORK

1

OVERVIEW

This section contains a 1981 interview of Ralph Tyler by Jeri Ridings
Nowakowski, then a doctoral student at the Evaluation Center of Western
Michigan University. During the interview Dr. Tyler reflected on his life's
work, his philosophy of education, and the principles that have guided his
work. He discusses what he sees as the enduring challenges facing education, and the role of evaluation in addressing these challenges. Based on
more than 50 years of experience, he speculates on the future facing education. The exchange is lively, refreshing, optimistic, and spicy. Dr. Tyler's
responses are often profound.
Key Points

• Professionals must do their best to serve, but should not dwell on past
accomplishments nor take themselves too seriously.
• Effective administrators are both recruiters and facilitators. They must
recruit talented people and then help them apply those talents effectively.
• In using evaluation and assessment properly, one must look behind the
numbers and try to ascertain what they mean.
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• Teachers should not teach until they have something important to say.
Their teaching should be grounded in experience.
• Professionals must continually strive to clarify what they are about.
• Educators must be integrally involved in the evaluation process if evaluation results are to contribute to the solution of problems.
• The most important clients of evaluation are not state and federal officials
or agencies, but parents and educators.
• Public education is the only viable means of serving the education needs
of our pluralistic society.
• The three most important problems facing American education are (1)
the education of disadvantaged students; (2) improving the transition of
youth into constructive adult life; and (3) rebuilding the total education
environment for children and young.
• To advance their field evaluators must engage in a serious study of the
ethics of the field. They must address the question of what are the proper
ends and means of evaluation work.

2

AN INTERVIEW WITH RALPH
TYLER

Preface

This interview will be of interest to those entering the field of education as
well as for those who have made their home within the field for some time
now. In the interview, Ralph Tyler discusses work in education and educational evaluation that spans over a half a century. He describes issues that
were important at the beginning of his career (those related to his work with
the Bureau of Accomplishment Testing at The Ohio State University under
W. W. Charters, and issues emerging in the Eight Year Study), and issues
he thinks are important to education and educational evaluation today.
I asked Dr. Tyler questions about his early career, middle career, and his

This interview was edited from the script of a videotaped conversation between Jeri Ridings
Nowakowski, Ed. D., and Dr. Tyler in November, 1981, at The Evaluation Center, College
of Education, Western Michigan University, Kalamazoo. It is Paper #13 in the Occasional
Paper Series, and is reprinted with permission.
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present activities. He discussed the progress he felt was being made, the problems that still exist, and the resources he thinks are available to the field
of education. Throughout, he captures a sense of the history and, perhaps
even the inevitability of public education. He is essentially optimistic - he
sees the gains in public education outweighing the problems, and the promises still attainable.
Whether the reader is an old or new friend of Ralph Tyler's, the conversation that follows will help him or her get to know this man a little better.
As he discusses a lifetime of efforts and multiple professional responsibilities, a sense of continuity and direction becomes apparent. Here is someone who deliberately chose public education some 60 years ago, and has
spent, and continues to spend most days in pursuit of its improvement. He
is not at all smug, but he seems sincerely to enjoy the idea that his work
has made some important differences.
The interview took place in November 1981 when Dr. Tyler made a
three-day trip to Western Michigan University at the request of Kappa
Delta Pi, an honorary fraternity for students in education. Ralph spent
three days in classrooms and auditoriums, and at luncheons and wine-andcheese bashes. Throughout he was approachable - always giving the same
attention and the same quality of response to whomever he was talking.
And whenever anyone began taking Ralph Tyler or the topic at hand too
seriously, you could begin to see his eyes light up as he dropped a saucy joke
or line on an otherwise unsuspecting fan. The interview, I think, gives you
a feel for the combination of levity and seriousness that makes Ralph Tyler
good company as well as an educational legend.
The Appendix contains Dr. Tyler's two-page vitae. It gives the reader
some idea of how Ralph Tyler frames his professional experiences. (It's one
of the few educational documents that is overwhelming in its brevity.)
I am indebted to Dr. Tyler for his willingness to share his thoughts with
me. I am, in turn, pleased to share this interview with other educators. JRN
The Interview

RIDINGS: I'd like to begin with some questions about your history and
your education. Were you born in Nebraska?
TYLER:
No, I was born in Chicago while my father was in the theological seminary. And when I was two years old the graduated
and we moved to Nebraska where I was raised.
RIDINGS: You attended Doane College in Nebraska.
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Yes, I received my bachelor's degree there in 1921 and went to
Pierre, South Dakota, the capital of the state to teach science
in the high school.
RIDINGS: Did you go from there to the University of Chicago?
TYLER:
I first went to the University of Nebraska to get further training
in science teaching, and they employed me as a supervisor of
practice teachers in science. I was an instructor there for four
years until 1926. Then I went back to the University of Chicago
and got a doctorate in educational psychology.
RIDINGS: You would have finished your doctorate then, when you were
25 years old. I heard you say the other day that dissertations
shouldn't be a student's magnum opus; what was your dissertation study?
TYLER:
I was studying educational psychology, but because of my
background in mathematics (I had an undergraduate major in
mathematics as well as in philosophy), I was employed on the
Commonwealth Teacher Training Study as a research assistant, and the title of my dissertation was "Statistical Methods
for Utilizing Personal Judgments to Evaluate Teacher Training Curricula." Sounds quite complicated but that was the
time when Professor Charters was heading the Commonwealth
Teacher Training Study; I had collected some two million cards
from each cooperating teacher who wrote down on a card an
activity that he was engaged in. We had two million cards. In
those days there was no automatic sorting equipment or computers. My role was to classify those two million cards and
finally to get statistical methods for identifying what were the
important and crucial or what is often called now the "critical
incidents" for teachers. That was my dissertation. The classification reduced the two million cards into "The Thousand and
One Activities of Teachers in America."
RIDINGS: How do we use that information today?
TYLER: Well, the Commonwealth Teacher Training Study is a report
upon which competency-based teacher education in those days
was developed. You know about every 20 years or so the uneasy
tension between theory and practice in professional education
(whether it be doctors or teachers or others) alternates between
emphasizing the activities within the profession, or emphasizing
the theory that may help to guide the profession. This was one
of those times when, as now, the emphasis was on finding the
competencies of teachers and trying to focus on them.
TYLER:
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RIDINGS: Did you move from the University of Chicago to Ohio State?
TYLER: No, my first position, after I got my degree, was at the University of North Carolina where I worked with teachers in the
state on the development of more effective curricula. Because
Rex Trabue, who had founded the North Carolina State Testing Program was on leave, I was also in charge of the test/'
ing program of North Carolina at that time. Then in 1929,
Mr. Charters who had left Chicago and gone to The Ohio
State University to head the Bureau of Educational Research
asked me to join him there to head the Division of Accomplishment Testing, as it was called, in the Bureau of Educational
Research.
RIDINGS: The group of young people who went with Charters to Ohio
State turned out to be a pretty exciting group of people. What
was it like working at the Bureau at that time?
TYLER: Charters was a very stimulating person to work with. Every
other Monday evening beginning at 7:30 the heads of the different parts of the Bureau met at his home. I was in, as it was
called, accomplishment testing; there was Edgar Dale in curriculum, W.H. Cowley in personnel, Earl Anderson in teacher
education and Tom Holy in buildings and school surveys. We
met, with each one of us previously submitting a written report
on what we had accomplished during the two weeks, what we
saw ahead, and what were the new problems, so that we had
a chance continually to see ourselves at the cutting edge in
developing new ideas and new research.
RIDINGS: You worked on something called "Service Studies" with professors across campus, didn't you?
TYLER: Yes, my role in the Bureau of Accomplishment Testing was to
spend half time or more than that working with the colleges of
The Ohio State University to try to increase student retention
and improve the teaching. The legislature had become concerned because half of the students that were enrolling in the
freshman year never came back for the sophomore year. The
legislature appropriated funds to devote to improving teaching
and learning in the university. Half my time was devoted to
working with faculties there (actually more than half), and the
other half of the time with schools in the state.
RIDINGS: What were some of the studies conducted with the schools in
the state?
TYLER: Let me begin by describing the public mood at that time. The
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Great Depression began in the fall of '29, shortly after I arrived
in Columbus. People began to worry about their material losses
and blamed much of it on the banks, the government and the
schools. A big conference was held in 1933 on "The Crisis in
Education: Will the Schools Survive?" The papers were reporting how bad the schools were. Since these accusations included
no evidence of school decline, I wrote to the superintendents in
Ohio asking them whether they had any of the tests and the
papers left that were given 25 or more years before. I offered
to get them reproduced if they would give the tests again to see
whether the students are really better or worse than those 25 or
more years earlier. We found a number of communities where
old tests were available, and we gave them again. We found, as
was discovered in Indiana a few years ago when they repeated
the Stanford Achievement Tests after 25 or 30 years, that the
students of today either did the same or better than those of the
past. The public acceptance of the notion that in some way
things are deteriorating seems to be due not to a presentation
of facts but the feeling of people that things are bad because
they are not as well off as they expected to be. They are not able
to get a second car or to make other purchases that they had
planned. So they blame their social institutions, such as the
schools, and think they aren't doing their job for the kids are
not as submissive as they used to be.
RIDINGS: That's basically an optimistic note, and you feel that's true in
1981 as well?
TYLER:
Yes, I do. You've seen it around ... people saying it. When you
look at the National Assessment, for example, you find that
there are more children able to read in 1981 than there were ten
years earlier. But the public doesn't pay as much attention to
the National Assessment results as it does to the College Board
report that the SAT scores were declining slightly, 30 points,
which is only 2.4 points in raw score. The standard scores of
the SAT are based on a scale in which the mean is 500 and the
standard deviation is 100. And the standard deviation of the
vocabulary test that fell so much was 8, and so 30 standard
score units is 3/10ths of 8 or 2.4 points. This is the extent of
the decline in ten years. Now that's not a serious decline, but
it looks severe to those who don't know what the SAT standard
score means. A more important College Board result was that
the subject examination scores were going up. Nor was it
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generally brought to public attention that the SAT is taken by
more and more students in the lower half of the class because
they want to get Basic Education Opportunity Grants. And, so,
in 1975 no publicity was given to the fact that many more young
people from the lower half of the high school classes were taking the test than in 1965. Nothing was reported to the effect that
we're testing a larger proportion of students who didn't do very
well in high school. The public jumped to the conclusion that
the youth of today are not doing as well as those in earlier
years. The eagerness with which this conclusion was accepted,
I think, is because many people are now not as well off as they
hoped to be and they blame their disappointment on the failure
of schools and other public institutions.
RIDINGS: You've brought up National Assessment, a project you began
working on in the early sixties. Was the National Assessment
Project your brainchild?
TYLER: Well, I was asked to design the plans and was chairman of the
exploratory committee to develop an effective operation so that
it could be taken over by the Education Commission of the
States that now operate it.
RIDINGS: Has it turned out to be all that you'd hoped that it could be?
TYLER: Oh nothing is ever all that one hopes for. But certainly it has
turned out to provide helpful data about the problems and progress of education in the United States.
RIDINGS: Do you think the change in funding base from a federal to a
state nexus is going to have an impact on National Assessment?
Will it make national data more important for us?
TYLER: I think it is very important before we spend much money on
educational programs to have a picture of where we really are.
This is particularly true now when pressure groups are trying
hard to get funds for these purposes. So I think the National
Assessment is always important - especially in difficult times
when funds are rationed and should be focused where they are
going to be most needed. However, the National Assessment is
being supported by federal funds, and this year they were
sharply cut. The Secretary of Education at the annual meeting
of the Education Commission of the States in Boston this last
August promised that he would do what he could to try to get
some ofthat restored, it hasn't yet been restored. This raises the
question of whether the National Assessment can be adequately
continued, but I hope it will be.
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RIDINGS: Let's move back to the end of your work in accomplishment
testing at Ohio State. Was it then that you began to work on
the Eight Year Study?
TYLER:
I began my work on the Eight-Year Study in 1934. I went to
Ohio State in 1929 so it was five years later. Perhaps I should
give you the background. When I came to Columbus I worked
with faculty members in the university in departments that
had a required course for students, e.g., botany, zoology, and
agriculture. They were having large numbers of failures and
they wanted help, and so it seemed important to find out how
much students were learning. The instructors would usually
say: "We'll give them a test." Then I would point out the problem: "What do you want tested? The typical so-called achievement test is simply a test of what students remember about
things that appear in their textbooks, and surely that isn't what
you're after ... you are not just teaching them to memorize."
This conclusion led us to talk about what the instructors' objectives were, that is, what they really hoped their students
would be learning. And then they said that a test should provide
evidence of whether students were learning those things or not.
Because the term "test" usually was interpreted as a collection
of memory items, I suggested the use of the term "evaluation"
to refer to investigating what students were really learning. As
we developed evaluation instruments with those departments
and began to use them, we obtained information about what
students were learning and were not learning; how permanent
some learnings were; how quickly they forgot information; and
how long they remembered basic principles. Things of that sort
were part of our experimentation. Then we moved on into other
subject areas, chemistry, accounting and business, history, and
various other departments. This was going on during my first
five years at Ohio State. Without going deeply into the background of the Eight-Year Study, one could say that it was a
project which developed from a realization on the part of many
secondary schools that the depression had brought into the
schools many young people that did not plan to go to college;
in fact, they didn't really want to go to high school, but they
went because there was no place else to go. Youth unemployment was nearly 100 percent. By 1929 we had reached a point
where about 25 percent of an age group went to high school.
In my day it was only 10 percent of an age group, and suddenly
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as the Depression went on, 50 percent of an age group were in
high school. It doubled the enrollments. Many of these young
people didn't find the curriculum for college entrance meaningful to them. And the other common program, the Smith
Hughes Vocational Education Program, was highly selective.
It enrolled persons who were definitely planning a particular
occupation like garage mechanics, or homemaking, or
agriculture.
High school principals realized that the schools should have
a different program for these new students who were now in the
high schools because they couldn't find work. But the course
requirements of high schools then were pretty largely determined by, on the one hand, college entrance requirements and
on the other hand, the requirements of State Education Departments. These determined what subjects were taught and, how
many units were to be taken. Leaders among the principals
brought attention to their problems, and the Progressive Education Association, which was interested in innovations, took
the responsibility of getting together a conference of school and
college people including the state departments to determine
what could be done.
Out of that conference emerged the idea that a small number
of schools (ultimately 30 schools and school systems), should be
encouraged to develop programs that they would design to
serve the high school students of that period. These 30 schools
were to be given eight years in which to develop and tryout new
educational programs. During that time they would be freed
from meeting the specific requirements of the state and of college entrance subjects in order to provide freedom for experimentation.
But there was a stipulation in the arrangement agreed to by
the colleges and the state department; namely, that there would
be an evaluation, and the evaluation was to include the following: One, there would be records available about the performance of students that would furnish information to help
colleges make wise selections. Second, there would be an appraisal of what students were learning year after year in the
high school so that the school would get continuing information as to whether they were learning something important.
Third, there would be a followup after graduation to see how
well they did in college or in other post-high school arenas
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employment, marriage, or whatever it might be. This was the
three-fold task of evaluation.
The first year of the Eight-Year Study (1933-34) the directing committee expected to use the General Culture Test
developed by the Cooperative Test Service for the Pennsylvania
Study of School and College relations. But this was just a test
of information students recalled about the things presented
in widely used textbooks in the various so-called basic subjects. The schools rebelled; that wasn't what they were trying to teach, therefore it would not be a fair measure of their
efforts. They threatened to drop out of the study. This produced a crisis in the summer of 1934 at the time of the annual
meeting of the participants.
At this point, a member of the directing committee, Boyd
Bode, a well-known philosopher of education who had his
office across the hall from me in The Ohio State University, said,
"We've got a young man in evaluation at Ohio State who bases
evaluation on what the schools are trying to do. He works
closely with them and doesn't simply take a test off the shelf.
Why don't you see if he will take responsibility for directing
the evaluation?" I was reached by telephone at Chapel Hill
where I was teaching in the summer at the University of North
Carolina. I came up to the Princeton Inn where they were meeting. They interrogated me all morning and then I had lunch
with them. They went into executive session in the afternoon
while I twittled my thumbs and watched people playing golf
outside the Inn. At 4:00 p.m. they came and said, "We would
like to have you be the director of evaluation for this project."
I agreed to do so after making arrangements with The Ohio
State University to spend half-time at the University, half-time
on the Eight Year Study.
RIDINGS: Would you say that Tylerian Evaluation, as we understand it,
was born during the Eight-Year Study?
TYLER:
Well I don't know, it depends on what people want to call
Tylerian Evaluation.
RIDINGS: That brings up an interesting point. Yesterday I heard you
describe the evaluation process in the context of training evaluators, and it sounded a good deal richer than the six or seven
steps often used to describe objectives-based evaluation.
TYLER:
Oh surely you can't use just the objectives as the basis for comprehensive evaluation. But certainly it was very important for
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people starting a program to reach new students and find out
whether they were accomplishing their purposes. But it is also
important to find out many other things in order to understand
what's going on in a program and to guide it. I think when
people say "Tylerian" c:fS a single process it's like saying Dewey
only mentioned child interests; there is no way of summarizing
very simply any human being's notions about something complex. But for convenience we are likely to give a procedure a
name, rather than describing it more fully.
RIDINGS: As you worked with teachers to produce objectives that reflected their classroom goals, you must have realized that you
had an impact on curriculum.
TYLER:
I think so. Especially in the areas where there had not been
much clarity in the curriculum descriptions and explanations.
For example, in the case of literature, the teachers of literature
would usually repeat some trite phrase like "the students should
learn to appreciate literature." I said, well, that sounds sensible. What do you mean by that? What have you observed that
you are trying to help young people learn that you call "appreciation." Is it that they can tell you about who wrote a book?
Is it that they can make critical judgments of a literary work in
terms of some criteria, such as unity or illusion of reality, or
what not. We discussed such things until we began to agree
that ultimately with literature we were concerned with comprehension, interpretation and appreciation. They meant by
appreciation that the reader responds emotionally to some
literary works and thus his life is richer by reason of these emotional reactions. Reading is not just a dull sensing of meaning.
All that came out of discussions, and from continuous reminders, "Don't look at some taxonomy to define your objectives. A taxonomy is what someone else states as the meaning
of educational objectives. You're a teacher working with students. What have you found students learning that you think
is important?"
We formed a committee of teachers on appreciation of
literature from the 30 schools, and their discussions became a
very rich way of trying to clarify what one could help students
learn with literature. We were aided of course, too, during
the Eight-Year Study, by committees of people outside of the
schools who had ideas. Louise Rosenblott wrote Literature as
Exploration and that gave a new vision of what literature could
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be; or the book written by Alberty and Havinghurst, who was
then teacher of Science at the University School in Ohio State,
on Science in General Education gave new insights into that. So
we were trying to help get a vision of what educational objectives could be. These discussions guided both the teaching and
the evaluation.
RIDINGS: When we hear criticism of objectives-based evaluation, it's
typically that the objectives are not evaluated. Yet in listening
to you over the last two days, it's apparent that you have had
a good deal of communication with teachers, and respect for
their skills ....
TYLER: They're the ones who have to do it. Nobody else can tell you
what you're trying to do as well as you yourself. Especially,
when you try to probe the unconscious intuition of things that
teachers are doing that have been sensible, yet they haven't
really worded them before.
RIDINGS: So, it's a matter of articulating some things that you think
teachers do know how to do, have been doing, but probably
need to refine. You approach educational problems with a great
deal of common sense.
TYLER: The only problem with common sense is that it's so uncommon.
RIDINGS: One could say that while there might not have been a formal
step for assessing the worthwhileness of objectives, that was in
fact always going on in the "Tylerian" evaluation process.
TYLER: Yes, of course. The schools were helped not only by the evaluation staff but by a curriculum staff working under Professor
Alberty. In 1938, the curriculum staff complained that the
schools were saying they were getting more help for the evaluation staff than from the curriculum staff. Alberty explained this
by saying: "Tyler has a rationale for evaluation and there isn't
any rationale for curriculum. So when we were having lunch,
I said to Hilda Taba, my right-hand associate, "Why, that's
silly, of course there's a rationale for curriculum." I sketched
out on the napkin what is now often called "The Curriculum
Rationale." It indicates that in deciding what the school should
help students learn, one must look at the society in which they
are going to use what they learn and find out the demands and
opportunities of that society. To learn something that you can't
use means that in the end it will be forgotten. One must also
consider the learner - what he has already learned, what his
needs are, and what his interests are, and build on them; one
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must also consider the potential value to students of each subject. After lunch I said to the curriculum people, "Here's a
rationale you might want to follow," and that kind of outline
of a rationale began to be developed.
Dr. Tyler, when I was reviewing for this interview, I looked
back at your work, and I looked at Cronbach's piece in 1963
on course evaluation. It was apparent that you really couldn't
talk about evaluation in the early days of educational evaluation without talking about curriculum; that they were in fact
completely intertwined.
Well, if you are talking about evaluation of education, of
course.
It seems, as educational evaluation has grown, in some ways we
have seen the parting of education and educational evaluation;
that is, educational evaluation has taken on a life of its own,
is going in its own direction, and is really not attending to
curriculum.
That happens in all professional fields; medical research has
often forgotten the patient, who has become clinical material,
and forgotten the role of the physician as a health counselor.
It was as if in some way, once the physician knew what was
going on in the human body, automatically the patient would
get well; but we know that only the patient can get himself well
- just as only the child can learn. You can't learn for him. So
there is all this evaluation business up here, without considering
what it is the learner is doing. The same problem exists with
social work; they sometimes think of clients as having no minds
of their own. But when, for instance, people discover that
money can be had in the aid to dependent children, some are
tempted to say, "That's the way to make my living. I'll just have
more children and get more money." You've got to consider
the social situation and what it means to the so-called clients.
They're not inert objects out there to be worked on. You can
do that if you're working on plants, but you can't do that with
human beings.
Ironically the federal dollars that moved evaluation forward
brought us ...
Has it moved us forward?
Well, it brought us large funded programs and with them program evaluation which has grown and become more methodologically diverse. I guess the question is whether program
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evaluation has co-opted curriculum evaluation in the public
school system.
TYLER:
Well, I think there will be much less money from the federal
government for that kind of evaluation and that may help
people to stop chasing dollars and try to consider what is really
involved in effective evaluation, and who are the clients for
evaluation. One of the problems is that they see the clients as
being federal government, the Office of Education, NIB or the
Congress, instead of the clients that you're going to improve
- the teachers and the people who operate schools, and the
parents and children. When you have those clients, you have to
have different considerations.
RIDINGS: The evaluation components for many large-scale funded programs are still focused on outcome measures ....
TYLER: And often inappropriate ones.
RIDINGS: They don't reflect the literature that we have available in
evaluation. Who's in control of educational evaluation in our
country? Why don't we see what professionals and academics
are doing reflected in evaluation as it's legislated?
TYLER:
You're not asking that as a question, are you?
RIDINGS: You mean, it's so apparently government influence.
TYLER:
Well, the evaluations that make any difference are those that
reach the people that really care about education, the teachers,
the parents, the children, and citizens who are concerned with
the welfare of the country. Much program evaluation has been
directed at Congress which because it's controlled or greatly
influenced by high pressure groups doesn't really care as long
as it has satisfied its pressure groups. And if it's an act of law,
they will not change the law just because something is found
not to work - not unless the pressure groups no longer press
for it.
RIDINGS: An asbtract of a recent dissertation study on the University of
Chicago evaluation group proposed, after looking carefully at
you and Bloom and the students that you had touched, that
perhaps the most significant aspect of that group is the communication network that was set up and continues between you
and your students.
TYLER:
How do they determine what is the most significant, what's
their criteria for significance?
RIDINGS: I didn't read the whole study. I would speculate that it might
mean the characteristic that has been most instrumental in
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keeping evaluation alive and growing within that group and
perhaps influencing the general development of evaluation.
TYLER:
Well, that's a theory of history, and there are other theories,
such as the need for some things will cause the persons who produce it. The question, for example, of whether it was the automobile industry, as an industry, that made the great use of cars,
or the discovery that cars were so helpful to people. It's hard
to determine whether it's people with ideas that produce rather than the need of a time; and, obviously it's some kind
of interaction. You can have people pressing for some things
and nobody feels the need for it, and it disappears in due time.
In some way it's a combination, but it's too simple a theory
to talk about. These "networks" haven't changed the world
generally when they've been in existence, unless at that time
there was a need for one.
RIDINGS: Do you keep in active communication with most of your students?
TYLER:
I certainly see them quite often and I live not far from Lee
Cronbach. My two right-hand research assistants getting their
doctorates in Chicago, in those early days, were Ben Bloom and
Lee Cronbach. And then these was Chester Harris, and, of
course, Hilda Taba had already finished her doctorate, and I
was able to help her stay in this country when she was about
to be deported back to Estonia because she came on a student
visa.
RIDINGS: In 1938 you made the move from Ohio State back to the
University of Chicago where you became the chairman of the
Department and later Dean of the Division of Social Science.
TYLER:
I came first to do two things. One was to take Mr. Judd's place,
who was then retiring, and so to be Head of Education. And
the other was to head the Board of Examinations responsible
under the Chicago plan for determining the student's completion of his educational program. Under the plan, all the degrees
are based on passing various comprehensive examinations. So
that I was University Examiner half-time, and half of my salary
was paid by the Examiner's Office, and half was paid by the
school of education.
RIDINGS: Egon Guba said to me that while people know you as a researcher, a theoretician, and a statesman, you were also a wonderful administrator and a very good dean. Did you enjoy
administration?
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Yes, if you define administration as Lord Acton does, "the art
of the possible." I like to help people find ways of using their
talents most effectively and that's usually by giving them an
opportunity for a time to do what they think is important.
Then, from that experience thus try to clarify what they really
feel they can do best in that context.
I think that Guba is especially influenced by his own major
Professor Jacob Getzels. I found Jacob Getzels teaching social
psychology in the Department of Human Relations at Harvard
and brought him to Chicago. He said he was a social psychologist. He said, "What do you want me to do?" I said, "I want
you not to teach anything until you feel you've got something
to teach. I'd like to have you go around to schools, see what
you see going on in education that could be understood by
utilizing social psychology," Well, he told me later that he
didn't really believe me, so when the quarter started he said,
"What am I to teach?" I said, "Whatever you feel is important
to people in education." "Well, I don't know." - "Until you
find that, just go on observing schools and talking to school
staff." And so this went on until he felt he had something to
teach teachers. And he also worked with people in administration on the theory of organization. I conceive a task of the
administrator to find what appears to be a bright and able
young man, then not to put him into a niche, but to help him
find himself and where he could use his talents and then support
and encourage that.
RIDINGS: So you were the true facilitator?
TYLER: That's what an administrator should be, a person to help
people accomplish; it is the art of the possible - helping make
possible what others dream and hope they can do.
RIDINGS: It's a nice definition.
TYLER:
I might name a good many others I tried to help. For example,
Herb Thelan - I found him teaching chemistry in the university high school in Oakland and again I had him, before he
taught anything, observe what was going on in teaching. He
became interested in the interaction of students and teachers.
He said he wanted to work on that, so I set up a laboratory
in which interactions in the classroom could be observed and
recorded; a place in the laboratory school where he could study
different groups of students. We didn't have video tape in
those days but we had audio tape and we had ways of looking
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through one-way mirrors and so on. So he began to have a
chance to do what he had discovered to be interesting after
looking at education for awhile ... and study what he wanted to
learn about. Some of his students never went beyond that. Ned
Flanders, for example, always wanted to have just interaction
- counting. But Herb, if you've seen his recent book just
published, has gone a great distance in his understanding of the
human influence involved in teaching.
RIDINGS: I'm moving you through your life way too rapidly. I was about
to move you into 1953 when you became the Director of the
Center for Advanced Studies.
TYLER: But you may want to understand that during the war I was also
the Director of the Examinations Staff for the Armed Forces
to develop educational testing. The GED Test was originally
developed there, guided by Everett F. Lindquist of the University of Iowa.
RIDINGS: Didn't Dan (Stuffiebeam) also work on the GED?
TYLER: After I left Chicago, the responsibility was contracted out to
Ohio State when Guba was Director of the Bureau of Educational Research, and I believe Dan was working on the GED
tests then. We originally developed the examination so that
young people who were returning from military service after the
Second World War would have a chance to demonstrate what
they'd learned and get some credit for it. So we also developed
a series of subject examinations and course examinations for
that purpose. When the war was over I was asked to serve as
Director of the Veterans' Testing Service for the American
Council of Education to develop centers where veterans could
take the tests, and demonstrate what they had learned in the
armed services. Those were some administrative responsibilities
to try to make possible something that seemed important.
RIDINGS: You were also instrumental, you and Frank Chase, in beginning
Regional Labs in our country.
TYLER: Well, in 1964 Mr. Johnson set up a task force to see what
needed to be done in education, if he were elected, as he was
in 1964 to the Presidency. The task force was headed by John
Gardner and included a number of very able persons like Edwin
Land, the inventor and head of Polaroid. He suggested the idea
of Supplementary Education Centers in order for children to
learn from museums, libraries, and other educative agencies in
the community. Unfortunately, this section of ESEA was con-
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strued by the educational bureaucracy as another task for the
schools, and most projects supported under this title involved
school activities, instead of sending kids out where they could
learn from other experiences. I was responsible for writing the
section on laboratories, the substance of which was included in
the Elementary and Secondary Education Act of 1965. We
viewed laboratories as the "middleman" between research and
schools. We already had the R&D Centers in which educational research and development was supported. What we did
need was a way by which the consumers, the schools, could
identify problems they had and seek help from research of the
past as well as the present. The laboratory was to be based with
the consumer, but the laboratories that were actually funded
were, with some exceptions, either R&D Centers or oriented
toward the producers of research rather than the consumers.
The results is that we still lack the "middleman" in most
regions.
RIDINGS: Like the National Assessment, it would seem that the regional
labs could be jeopardized by lack of funding.
TYLER:
Yes, but it is possible that this could be a constructive result.
They might then seek to serve the consumer more fully and get
support there. For example, the post office looks to Congress,
it doesn't worry too much about its consumers; but if the post
office were responsible to their consumers then there could be
more concern for good service. It is possible that if the federal
government doesn't support the labs, they will seek support for
their consumers. That may make the labs more responsive to
the needs of schools rather than to becoming a sort of second
level of R&D Centers.
RIDINGS: From 1953 to 1963 you were the Director for the Center for
Advanced Studies. What do you think were the Center's major
contributions during that decade before you began work on
National Assessment?
TYLER:
Providing an opportunity for very able behavioral scientists to
spend time to think and to study when they were not responsible for teaching and other services based on their previous
work. At the Center they could think about what they needed
next and they could get ideas for future development.
The idea of the Center was suggested first by Haus Speier in
a communication to the Ford Foundation. The Foundation in
the autumn of 1951 appointed a committee to explore the idea.
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It consisted of ten leading behavioral scientists. I served as
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chairman of the committee. We met in New York for Saturday
all day and Sunday until noon each weekend from January
until June 1952, working out possible ways to help able people
to keep growing.
One of our members, Robert Merton, had been studying the
careers of Nobel Prize winners and noted that they rarely produced anything new after they were awarded the Prize. We
recognized a need for scholars and scientists to get new stimulation and new ideas in mid-career. To this end the Center was
founded. Outstanding students of human behavior were invited
to come there with no assignments other than their own restless
energy. The Center administrations' responsibility is to help
each scholar to do what he believes will give him new lines of
work. That the Center has been a constructive influence is
shown in the visible career lines of those scholars and scientists
who have spent a year there. Each year the Center invites about
40 people from the United States and 10 from abroad to be in
residence there.
So once again you played the role of facilitator and nurtured
people so they could do good things in education and research.
Well, nurture is a term that depends on how suppliant you
think they are. And, of course, don't forget the basic political principle that has guided many pressure groups in seeking
government funds - when a sow is suckling a pig, the sow
enjoys it as much as the pig.
(Laughing) I like that one. Tell me, when you look back on a
career that has already had so many pinnacles ...
I don't think there are pinnacles.
Would you buy tiny hills?
I don't think of them that way at all. I think about moving
along doing the things that seem important.
Just plodding through with Ralph Tyler. Is there something you
feel a greater sense of personal accomplishment over?
I never thought of it in those terms.
If you don't think about accomplishments in a personal sense,
what about as contributions to education?
I thought they were useful; but I never tried to examine them.
You don't rank order?
No, I certainly don't.
Okay. I'm going to turn to some specific questions about the

AN INTERVIEW WITH RALPH TYLER

261

field of educational evaluation and start with what I think is the
obvious one. You've often been referred to in the literature as
the father.
TYLER:
I invented the term "evaluation" when applied to educational
procedure so if naming the child, as the godfather names
babies, makes you father, then I am. And when it began to be
a cliche and evaluation meant so many different things to different people, I invented the term "assessment," and that's
what we used next.
RIDINGS: Well, that's what I wanted to ask - the amount of paternal
responsibility you take for this offspring that is credited to you.
TYLER:
You can't take responsibility for what other people do, so the
only thing you can do when anything becomes a cliche is to get
a new word.
RIDINGS: And that's "assessment"?
TYLER:
Right now it's assessment, but that will become a cliche because
many people quickly catch on to forms and to labels without
understanding the substance of what something is. I was at a
meeting yesterday in Chicago for the Board of the Institute of
Philosophical Research, and one of the group had been making a study of the influence of the Committee of Ten's report
on secondary education. That report was headed by Charles
Elliot, the President of Harvard, and it was sponsored by the
NEA. It outlined a program of education which in form set the
structure of American education for 1893 until at least the
Eight-Year Study, or about 1933 - at least 40 years. But what
this researcher had discovered, Mrs. VanDoren, was that most
of the things that were carried over were forms. The schools
offered those subjects named in the committee report, but they
did not usually believe in such courses, the aims and the content
suggested by the committee. Many of the committee's suggestions are fresh ideas today. I was not surprised. Why was it that
PSSC and the other science courses, supported in their preparation by many millions of federal dollars, never really reformed
much of the curriculum? Because the people who quickly took
it on, took on the form; they were taking PSSC and using the
books not as aids to inquiry but as stuff for kids to remember.
You may have seen the report of the use of these materials
prepared by the University of Illinois committee led by Robert
Stake. The problem is that something is labeled, like the
Tylerian rationale, and pretty soon it is the form that is in
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people's minds, not the substance. Forms, like cosmetics, are
so much easier to adopt than changing your personality. And
that kind of business makes it necessary periodically to change
labels because the labels become cliches representing something like Dewey's "Do-I-have-to-do-what-I-want-to-do" sort
of cliche - which was not what Dewey said at all, but a way
of quickly labeling it. And then it's lost.
RIDINGS: It's also much easier to dismiss an idea after you simplify that
greatly.
TYLER: There was a woman, very set in her ways, who taught in the
schools of Tulsa during the Eight-Year Study. Every time we
had a workshop, she'd say, "We've been doing that for 13
years in Tulsa." Of course, she didn't understand what was being talked about except for the label she could quickly attach
and, of course, then dismiss because "We've been doing it for
13 years in Tulsa."
RIDINGS: Speaking of labels, there are a growing number in evaluation.
I think Michael Scriven said that, at one count, there were over
50 evaluation models; we have at least two bona fide professional evaluation organizations, and probably more; we have a
number of evaluation journals, and a number of sets of standards now. Do you think this is progress?
TYLER: Probably not. It depends on whether evaluation has become so
popular that it's a fad and is likely to fade. However, there will
be people who really are concerned with finding out what is
going on in our educational program and want to understand
it. These people will be seeking ways of evaluation. That's what
science is about - trying to distinguish between the ideas you
have about phenomena, and what's really going on.
RIDINGS: If you were to run a major project tomorrow, would you hire
someone called an evaluator to work with you on the project?
TYLER: It depends on whether they could do what needed to be done.
RIDINGS: What kind of a job description would that be?
TYLER: Evaluation is a very broad term - what is it that needs to be
done?
RIDINGS: Well, right now you're helping to educate evaluators, working
on training programs for professional evaluators, is that right?
TYLER: Well, what I do now, of course, since I have no permanent
job, is what's expected of me growing out of my background
and where I'm employed. For example, this semester at North
Carolina State University I'm employed by the Division of
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Adult Continuing Education and Community College Education. Now, for example, the evaluation of general adult education requires the kind of person who understands what learning
and teaching involves and can design a learning system and
evaluate parts of the learning system that are working or not
working. But they need to do this with a good deal of understanding of what that means in the context of the community
college in North Carolina, or adult education that ranges from
the basic education of illiterate adults, of whom there are a lot in
North Carolina, to the adults who have graduated from college.
They need to have gotten well along in a job and understand
what life is really about, or, as Marvin Feldmen says, "Is there
life after work?" Then there are the trainers, people in continuing education whom I meet on Fridays from IBM and a good
many other industries in that area involved in textiles, electronics, and printing. There the problem is identifying what is
be learned and how to evaluate it. Now there are some general
people who can do that, but my own experience in evaluation
is that except for the generalists like you and Dan, most of the
people are going to be in a particular situation where their
understanding of the particular situation is terribly important.
Hence, I would choose someone very familiar with the context
and teach them how to evaluate, or choose an excellent general
evaluator and immerse them in the context. Christine McGuire,
one of my students at the University of Illinois Medical School,
is a good illustration. She is a general evaluator but very
familiar with teaching and learning in the various areas of
medicine, pediatrics, psychiatry, and the like.
RIDINGS: You said yesterday that it was hard for you to believe that
people involved in educational evaluation of schooling would
have much insight or be very productive if they hadn't been in
a public school classroom.
TYLER: Yes, if that's where they're evaluating - or medical schools if
they are there, or training stations if they are there.
RIDINGS: That brought to mind, however, the many new people who are
being graduated and have degrees in evaluation; some are a
new breed of professional with technical skills and quantitative
backgrounds - but they are not necessarily educators.
TYLER: They're like the economists of today who can tell you what's
wrong with the economy, but can't figure out what you're going
to have to do about it.
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RIDINGS: In other words, such evaluators are playing a role in finding
problems, but not in solving them.
TYLER:
Well, it depends on what the purpose is; there's a place for
finding problems. There's a place for the diagnostician or the
person who runs the blood tests in the clinic, but he is not the
one who is going to tell you what to do with the information.
RIDINGS: Let me ask you about the Standards. As you know, the Project
to Develop Standards for Educational Evaluation is housed
here at Western Michigan at the Evaluation Center and has
been chaired by Dan Stufflebeam. That group dedicated their
Standards to you.
TYLER: That was nice of them.
RIDINGS: Certainly it was a sign of respect. What do you think about the
quality of the Standards? Do they hit the mark now? Do we
need them?
TYLER:
I think it's very helpful for the kinds of program evaluation
that have been done under federal support to have this set of
standards. Standards for anything have to be in light of the
context and where the problems lie. There are different problems if you're talking about the evaluation of medical school
curriculum in order to produce general practitioners, rather
than people who are primarily research people in medicine.
RIDINGS: Do you think the Standards, or a profession searching for standards, will bring up some issues that will have to be resolved?
TYLER: Oh, I think that anything that causes you to look critically at
what's going on will help you to identify places that have to be
examined very carefully. Put another way, a professional occupation is one where there is continuous effort in the research of
the profession to identify both the proper ends and the effective
means of that profession. Research on the proper ends is concerned with the ethics of the profession relating the professional's work to the common good rather than the notion that
what's good for General Motors is good for the country.
For example, there needs to be a continuing study of the
nature of medical ethics as new ways are developed for keeping
people alive a long time at a great cost. The ethical issue is:
How much can society spend, if it has limited resources, on
keeping some person of age 65 alive for ten years at a cost that
would cover the health services to children for perhaps 20 or 30
times that many children? This is an ethical question not easily
answered, and should be a matter of continuing study. Cor-
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respondingly, for the profession of evaluating the questions of
who are the clients and what proper service can be given clients
are raised. Is it proper for some people to get information that
might be wrongly used? These are kinds of questions in evaluation that are continually gong to come up, and they change with
time.
One role of the research profession, the important one, is the
continuing study of ethics in the light of changing situations.
The second is trying to understand the processes and trying to
characterize them in ways that others can understand so they
can do more than simply follow what the "master" does. They
need to understand what goes on and be able to solve new
problems as they arise. Evaluation needs to continually try to
examine the appraisal process and to find principles rather than
setting up models to be followed. If you look at science, it has
not benefited by structural models alone except as an illustration of principles in which the models keep changing as new
situations and applications of the principles require.
RIDINGS: Whether you look at medicine, or fields like accounting and
auditing that deal with information, if those fields don't revisit their principles and the impact of those principles on their
audiences, instead of a guiding set of principles they end up
with a very restrictive set of expectations.
TYLER: And with limited time and resources, an important question for
applied research in evaluation is to discover how far a further
refinement of evaluation data is justified in terms of the cost,
and how much difference it would make in the actions to be
taken. A number of researchers seek more refinement but,
because they think only of general group data, are happy to talk
about a correlation say of .6. Many testers were jubilant when
they found a correlation of .6 between the SAT and first-year
grades. But they did not examine the question as to whether this
correlation was a sign that college teachers should change their
ways of teaching so that they could reach students who had not
learned to study before, or whether they select only students
who have already learned to study. That's an ethical problem
in connection with testing for admission. Testers did not consider another question. What does the admissions committee do
about the SAT score when the correlation is only .6. How many
individuals are misplaced, and does the college care about the
misjudged individuals? If one only cares about the institution
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getting its share of good students, one can disregard the errors
which individual students suffer. What is the ethical responsibility of testers? Don't they need to learn more about the person than is provided by an instrument giving a correlation of
.6? This ethical question is the one on which the Communists
and Fascists differ most from avowed democracies. Communists and Fascists say, we don't care as long as we get what
we need to keep the state going. It's too bad that an individual
suffers; but people serve the state. However, we believe in the
individual; we believe in equality, and what right have we to say
that we're satisfied to be guided by a .6 when we could go and
try to learn more about the individual and get to a point where
we could make fairer decisions. These are ethical questions that
arise from a statistical method which applies only to groups.
Don't we have a responsibility to learn more about the individual's within the group?
(Interruption jor a photo session)
RIDINGS: During the photo session, we were talking about statesman. I
made the statement that you were, if not the premiere educational statesman, one of our most important educational
statesmen.
TYLER:
Well, flattery doesn't get you everywhere. Let's go on with the
questions.
RIDINGS: Let's talk about the necessity of statespersons and how to
groom them in education.
TYLER: Well, of course, there are different history theories, too. One is
the necessity of statesmen, and the other is the English theory,
during the time of the First World War, that you can muddle
through without statesmen some way and the civilization survives. But, in any event, it's nice to have them. Whether they're
necessary is another question.
RIDINGS: We mentioned a few; Frank Chase was one of the people we
were talking about, and Horace Mann. You also included Hilda
Taba. These are all people who are or have been national and
sometimes international leaders in education. We were talking
about the problems of why sometimes we seem to lack statespersons in education and suggesting that it might be, in fact, the
educational process or training process. Could you talk a little
bit about what makes a statesperson and what kind of activities
they're involved in?
TYLER: You might want to talk first about why some situations pro-
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duce more statesmen than others, and that, of course, has been
a concern of religious writing for many many years. Amos
advanced a theory in his ~ook of the Bible that in periods
of afHuence (he described vividly how women flaunted their
jewelry), people were no longer interested in God because they
could satisfy their wants easily. The great ethical period for the
Jews was in their Babylonian captivity. The general theory,
which is hard to refute because it seems to fit so many historic
periods, is that the human being is both an animal that, like
other animals, depends upon various physical things, food, for
example, and is greatly attracted to material possessions but
also is capable of immense efforts to attain goals that are nonmaterial (concern for others, unselfishness, altruism, and so
on). In times when it's easy to satisfy the material wants, people
generally become greatly attached to material things so that
in afHuent times people spend more than they need, they're
satisfied and get happy about all the things they can get, and
they pay little attention to the nonmaterial because they spend
little time in reflection when enjoying physical gratifications. In
difficult times, when the physical gratifications are not easily
obtained, more time is spent in thinking about seeking nonmaterial goals.
John Dewey pointed out that man as a human being is essentially a problem solver. He's not a cow that chews its cud
after a nice meal in the pasture and just enjoys that. Men and
women are essentially made to deal with problems, and that's
why civilization advances. People have been able to meet new
environmental problems when other organisms have often
perished because they couldn't adapt. Which suggests that the
environment in which people can continue to develop is one
where goals require effort and problems must be solved and not
one of relative ease. Now that's a theory of history that I think
may be useful in this connection. Look back at the times that
we've had people that we call statesmen. For example, in the
case of Horace Mann, it was when there was a great expansion
in the elementary school system of Massachusetts. They didn't
have enough teachers, and he had to solve the problem of how
to educate teachers. He invented the normal schools, and he did
a number of other things. But during the periods before that,
when there wasn't a great expansion and when there weren't
problems in educating teachers, they didn't have any demands
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in that sense for persons to lead them in new ways.
RIDINGS: If times are getting bad, are we about to see the emergence of
some new statesmen?
TYLER: If they're viewed as bad by those for whom the measure is
money and physical satisfactions, then the times ahead are
likely to be austere times. But that has nothing to do at all with
the question of whether there will be good times for education
or for people who care about others, who are concerned with
some sense of satisfaction in serving others as well as being
served, and those who care about a closely knit family. Those
are things that can become better during periods of austerity.
RIDINGS: So the funding hiatus in education might in fact help us?
TYLER:
It's probably going to produce better education. You might ask
yourself, if you got 25 percent more salary would you do a better job than you do now?
RIDINGS: No.
TYLER: So really money has nothing to do with how well you do, does
it? Money helps because it provides for your physical satisfactions and it may be nice for you to have other clothes or other
physical things. But if it causes you to be so interested in such
things that it distracts you from thinking about your work, then
it can be distracting. The point is, when is physical well-being
such that you don't worry about it? People who are starving
certainly can't think about things because in some way they
have to get food. So there's some line between which a situation
is so devastating that people can't rise to it, or so satisfying that
they don't worry about anything else. There is some line which
promotes the problem-solving characteristic that we should try
to attain.
RIDINGS: You have seen a number of crises or what people characterized
as crisis periods in public education. You've also seen enormous amounts of gain made in education, and probably experienced some disappointing losses ....
TYLER: That's life.
RIDINGS: Something must have motivated you all those years to stay
active in public education, to still look forward to another
decade or more of active work in education. What keeps you
going?
TYLER:
Well, I think like all people if you feel your experience and your
training gives you a chance to make contributions to important
things you want to be right in there fighting.
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RIDINGS: And you're optimistic and believe in the public education system.
TYLER:
There isn't any alternative. Public education didn't come first,
you know. When we first really had formal education it was
supported by the family. You remember that in the English law
from which our English ancestors came in the 1600s, the family
was responsible. Every person had to be with a family; if someone had no relatives, he had to be attached to a family under
law, or bound over, if he was a child, to somebody or to an
orphanage. And the family was responsible for seeing that the
person respected the law and obeyed it, for deciding which
occupation to carryon to make his living, for his religious
duties, and all those things that followed the requirements of
the state for citizenship - that was all left to the family. People
who came from upper classes were destined to be the rulers so
they were sent to secondary schools in England, Eaton and
Harrow, and so on, and then those of them who were going
to be scholars and intellectuals were sent on to Oxford and
Cambridge Universities.
But what happened with this group who first came to
the New England Colonies? They were Congregationalists.
They did not believe that a priest could lead them to salvation; they thought you had to read the Bible and understand
what Christianity meant and make a voluntary decision to be
Christian. Now that was a new conception; a view that a person
had to make himself good meant they had to teach the children
to read the Bible. It became a community responsibility because
they were a religious community. So the first schools founded
in New England were not just families tutoring children. The
first schools were based on the need to have everybody learning
to read.
Now we've got the same corresponding business. Less than
5 percent of the population can work at unskilled labor; that's
the present proportion of the labor force that is unskilled. All
the other jobs require some education. The people who don't
have some education are typically on welfare and they can't get
jobs. So that makes another requirement and reason for why
public schools are important. The largest percentage of private
schools we ever had in my time was just before the Depression
hit - we had around 20 to 22 percent of our students in private
schools. Now we've got about 11 percent, about half that num-
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ber. In those days, the parochial schools were the largest; nuns
belonged to orders in which they had taken a vow of poverty
and so it didn't take very much tuition to go to a parochial
school. Now, of course, fewer young people are going in the
orders so that most of the parochial schools have to pay higher
salaries and they are more expensive for the family than the
public schools. And, then, also the people who were moving up
in social class felt their kids should have a better education than
the public could provide so they had private schools for them.
When it came to secondary education, the last state 'to have
public secondary schools adopted them in 1912, so public high
schools were relatively rare. They started out as the Latin grammar school so most learning was in Latin. Then when Benjamin
Franklin recommended that the time for a person to be educated was while carrying on business activities of that sort,
they established academies. Still they were usually private academies. And finally public schools began to be adopted after
the Civil War, and the first public high schools were around
1870.
This evolution is not likely to go backwards because the
requirements of managing a system privately, making it capable
of accomplishing or getting along, is too great for people to
handle. When I was Director of the laboratory schools at the
University of Chicago and later when I was helping to put the
Dalton School back on its feet, it was hard to find people who
could manage it, get good teaching, satisfy parents, and be able
to make it go with the money required. So that the notion that
in some way private schools are going to take over all education
seems very improbable. Private schools are going to be hanging
in there, but they are not going to expand very much.
RIDINGS: I've got a few phrases, and I thought we would end with them.
Cliches, I hope?
TYLER:
RIDINGS: Yes, your favorite cliches; cliches that will make me vulnerable
to all your one-liners. I thought if you would give a couple of
sentences, whatever comes to mind. First, the most promising
development in educational evaluation.
I always believe the most promising developments are people
TYLER:
with vision and dedication to education who get some additional technical skills to handle it. Developments in human
things are the persons - the ideas are only guiding persons.
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RIDINGS: Okay. How about the major problem in American education
K-12?
TYLER: The most obvious one that we are still struggling with is reaching the proportion of the population that is now here. The civil
rights movement has made us conscious of a lack of adequate
service for the minority groups of various sorts, and that's still
with us. And it is likely to be with us for some time because of
the increased number of illegitimate children born to teenage
mothers who won't be able to provide a background for their
children unless their grandparents bring them up. We're going
to have a lot of children coming in that do not have the
background in the home that we've been accustomed to
teaching, so that's certainly a problem that we must keep working on - the so-called education of disadvantaged children.
The second problem that we've got to work on more effectively is the transition of youth into constructive adult life which means being able to move easily from school to work, being able to accept and carryon effectively the responsibilities of
citizenship, of adults in all aspects of life. We have continually
tried to keep youth off the labor market, and we've continually
tried to lengthen their period of childhood without allowing
them to gradually assume more responsibilities. Kids have to
learn to take responsibility and take the consequences when
they make a mistake; that's. the way they learn. The transition to adult life is terrible now, and we've become so concerned with it that there have been four commissions publishing
reports on the importance of that transition. I think we're going
to work more on that.
And the third problem, greatly related to it, is the problem
of rebuilding the total education environment for children.
What's happened with the changes in the home, with mother's
employment? What's happened with television taking the place
of recreational things in which there's more constructive activity for the child? We've got to rebuild that environment because the demands of education are far greater than the school
time of five or six hours a day for five days a week for perhaps
nine or ten months a year. There is far too little to do, and
that's a big problem. Why don't we stop with those three. I
could add some more if you wish; there's enough to keep us
busy and happy for some time.
RIDINGS: You've put in more than your share of time on this; why don't
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we conclude now. Let me thank you, I've enjoyed it.
TYLER: Now, fine, can we make a date for a later time ....
RIDINGS: Sure ....
TYLER: And a different place ....
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