PREPARATION AND USE
OF
NEW-TYPE EXAMINATIONS

o

A MANUAL FOR TEACHERS

BY
DONALD G. PATERSON

Professor of Psychology
University of Minnesota

1927
Yonkers-on-Hudson, New York
WORLD BOOK COMPANY
2126 Prairie Avenue, Chicago

i L &




WORLD BOOK COMPANY

THE HOUSE OF APPLIED KNOWLEDGE

Established 1905 by Caspar W. Hodgson

YONKERS-ON-HUDsON, NEW YORK
2126 PRAIRIE AVENUE, CHICAGO

The ultimate absurdity in examinations of
the old type was reached in China, where
young men seeking degrees in the classical
learning of their country were locked in
cells for weeks, while they toiled to exhaus-
tion and sometimes to death over their
endless assignments. Temperament, physi-
cal endurance, and memory were tested, it
seems, rather than intellectual attainment.
In Europe and in our own country, too, exam-
inations have been a nightmare to students
and to teachers from time immemorial.
It is one thing to do the work prescribed for
a given course, and it is another thing to pass
the examination marking the completion of
that course. It is one thing to teach, and
it 1s another thing to devise examinations
that will operate accurately and justly.
Every teacher and every student is aware of
the difficulties in the old system of giving
examinations, yet examinations have seemed
indispensable for groups of any size. Some
measure of relief from outworn methods has
been effected through the use, in our schools,
of standardized intelligence tests prepared
by psychologists specializing in the science
of mental measurement ; and the use of these
tests has pointed the way to a wider applica-
tion of the principles underlying them. The
purpose of the present manual is to make the
technique of preparing new-type examina-
tions sufficiently clear to teachers to enable
them to construct such examinations for
ordinary classroom use, where standardized
intelligence tests are not feasible
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THE writer, three years . resented to the faculty of
the School of Business anu to other faculties in the

University of Minnesota a bric. paper on the improvement
of the examination function in teaching. In these talks,
an effort was made to present the claims of the new-type
examinations, the writer offering his services as consultant
to those desiring to experiment with these newer methods.
He soon realized that a manual of directions for the prepara-
tion and use of such examining methods would be a decided
aid to those contemplating their trial. Accordingly, such
a manual as is here presented was planned, but it was delayed
until circumstances permitted its final completion.

It is hoped that this manual will not only be welcomed by
an increasing number of college and university instructors
but will also be welcomed by high school and elementary
school teachers as meeting the need for examining devices
intermediate between the traditional examination and the
more carefully devised and standardized educational achieve-
ment scales. The increasing use of short-answer examina-
tions in elementary schools, high schools, and colleges war-
rants belief in the need for just such a manual as is here
presented.

The adaptation of these objective examining methods
by the United States Civil Service Commission, the Board
of Examiners of the New York City Board of Education,
and similar examining and licensing agencies forecasts a
growing demand from various examining boards for help in
incorporating these newer-type questions in their traditional
examining procedures. It is hoped that this manual will
meet also, in part, this demand.

The writer is indebted to Dr. J. B. Johnston, Dean of the

College of Science, Literature, and the Arts, University of
111
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1V Preface

Minnesota, for encouragement, assistance, and advice given
in connection with the actual preparation of this manual.
Sincere thanks are due also to Dr. Richard M. Elliott, Chair-
man of the Department of Psychology, for his painstaking
criticisms and suggestions, which have immeasurably im-
proved the first rough draft. Space does not permit ade-
quate acknowledgment of the aid of others, but the writer
desires to mention particularly his indebtedness to Dr.
Charles Bird for helpful criticisms and to Dr. Arthur S. Otis,
Test Editor of the World Book Company, who has contrib-
uted many worth-while criticisms and suggestions of real
value in rounding out the manuscript in final form for
printing. He is also under obligations to Dr. W. S. Foster
and Dr. W. S. Miller for suggestions, and to Mr. J. E. Bohan
for aid on the Bibliography. And, finally, grateful appre-
ciation is extended to his wife for aid in the preparation
of the original manuscript, in revising it, and in the careful

reading of proof.
DoNALD G. PATERSON

MINNEAPOLIS, MINNESOTA
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PREPARATION AND USE OF
NEW-TYPE EXAMINATIONS

I

INTRODUCTION

MucH has been published recently concerning the desir-
ability of new-type examinations. This material, appearing
both in book form and in various educational journals, deals
for the most part with logical arguments and statistical
evidence in favor of these objective examination methods.
Considerable space is devoted also to the printing of sample
copies of new-type examinations in various subjects, with a
suggestion, here and there, concerning questions of procedure.
But there is no one article, book, or manual containing in
convenient form a summary of the best rules to be followed
in preparing and using these examination methods. Believ-
ing that such a summary will render real service to the many
teachers contemplating experiments with these methods in
their own classes, the writer presents this manual. It
describes the various forms of new-type examinations, lists
the advantages and disadvantages of each, and makes sug-
gestions for their preparation and use, in the form of twenty-
two rules of procedure.

This manual does not aim to convince teachers that such
examination methods should be used, nor does it present
detailed evidence of their value. Its sole purpose is to aid
those who, for one reason or another, desire to experiment
with those methods. Arguments and evidence in favor of
such methods or against them are contained in the various
articles listed in the Bibliography (pages 79—87).

Without attempting to evaluate the success or failure of

new-type examinations, it may be suggestive to list at this
I




2 Preparation and Use of New-Type Examinations

time some of the subjects in which the new-type examination
method has been used. The following list has been compiled
from a survey of the literature dealing with this topic, and,
while not complete, it is indicative of the range of subjects
in which the method is applicable : Algebra, Animal Biology,
Arithmetic, Chemistry, Civics, Civil Engineering, Civil
Service Examinations, Contemporary Civilization, Dental
Courses, Economics, Educational Psychology, English Lit-
erature, Examinations for Teacher’s Licenses, French,
General Science, Geography, Geometry, Government, Greek
Art, History, Home Economics, Latin, Law, Medical
Courses, ‘Orientation’” Courses, Philosophy, Physics,
Physiology, Political Science, Psychology, Rhetoric, and
various vocational subjects such as Woodwork, Electricity,
Sheet Metal Work, Auto Mechanics, and Bricklaying.




II

DEFINITION OF NEW-TYPE EXAMINATION

IT is difficult to formulate a concise definition of what
constitutes a new-type examination, since many of its
features have been incorporated in traditional examinations.
Perhaps an attempt to contrast the new type and the old
type e with respect to a few specific features will best serve
our need for definition. ¢

FORM OF QUESTION

In the first place, probably the outstanding characteristic
of the old-type examination is to be found in the form of the
question and the required response. The questions, very
frequently, are of the “how”’ type, requiring a description of
some process or the statement of the detailed logical steps
of an involved explanation. For example, one of the ques-
tions in a recent physiology examination is, ‘‘ Describe the
secretion of gastric juice.”” Thisisa “how” type of question
and could be stated without any alteration of meaning as,
“How is gastric juice secreted?” The required answer,
if as complete and adequate as that given by the textbook
used in the course, demands the arrangement of forty-three
items or ideas under twelve different headings. The new-
type_examination quegtions, on_the other hand, are more
frequently of the “what” type requiring only a smgle—werd
answer. In testing a person’s knowledge of a total process
or his knowledge of the detailed logical steps of an involved
explanation, the important critical steps are isolated and
short-answer key questions are asked which, at least in many
cases, presumably could not be answered by the student
unless he possessed an adequate knowledge of the whole

PToOCEss.
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4 Preparation and Use of New-Type Examinations

The old-type question tests knowledge of a complicated
process directly by requiring its production or application
in relative detail, whereas the new-type question endeavors
to test precisely the same thing indirectly by requiring short
answers to critical key questions. Knowledge of the total
process is thus inferred (hence measured indirectly) from the
answers to a few critical key questions.

NUMBER OF QUESTIONS

In the second place, the old or traditional type of examina-
tion is generally composed of a relatively small number of
questions. Sometimes the number is as low as five for an
hour examination, and sometimes the number 1s as large
as twenty or thirty (counting smaller subdivisions). The
average number of questions is probably in the neighborhood
of ten or twelve. The new type of examination, on the other
hand, seldom contains fewer than fifty questions, the usual
number varying from eighty to one hundred questions, and
may even reach one hundred and fifty questions for a one-
hour examination. It is possible to include as many as
three hundred questions in a two-hour examination and still
give adequate opportunity to practically every person for
answering each question.

FORM OF ANSWERS

Thirdly, the pupil is required to write his answers to the
old-type examination in one or more bluebooks or on sheets
of theme paper, the questions being mimeographed on a
sheet of paper or else written on a blackboard, whereas the
pupil in taking the new-type examination is given the ques-
tions on mimeographed sheets and is required to record his
answers either by writing a single word or two per question




Definition of New-Tvype Examination 5

or by making check marks to indicate correct answers.
This contrast may be expressed fairly by saying that the old-
type examination requires a maximum of writing, as opposed
to a minimum in the new-type-examination.

SUMMARIZED DETFINITION

By way of summary, we may characterize the old-type
examination as requiring relatively long explanatory written
answers to a small number of “how”’ type questions, whereas
the new-type examination requires exceedingly short answers
to a relatively large number of ‘“key’” questions, correct
answers being symptomatic of total organized knowledge.
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PriNCIPLES UNDERLYING ADEQUATE EXAMINATIONS

BEFORE proceeding to describe in detail the forms of new-
type examination questions, it is well to consider rather care-

fully a few elementary principles underlying adequate
examinations.

I. DEFINITION OF FUNCTION TO BE MEASURED

_'The first principle to be considered involves the need for a
definition of the capacities or abilities to be measured by the
examination. | Theoretically this' means that an analysis of
the objectives of each course be made and the examination
be designed to measure the extent to which the objectives
have been realized for each student examined. In the
absence of scientific analyses of objectives in most courses,
we may define the function to be measured in school
examinations as knowledge of, and ability to think in, the
subject matter of the various courses.! |\In the light of this
definition the old-type examination does not suffer by
comparison with the new-type examination perhaps as far
as testing ability to think in the subject matter of the
course is concerned, but it does seem to be deficient in
testing subject-matter knowledge because its small number
of questions sample only a small fraction of the knowledge
which a thorough mastery of a course involves. There-
fore the new-type examination can claim the honors with
respect to the thoroughness with which it tests knowledge
of a course.

1 This definition is a modification of Ben D. Wood’s definition of the function
of college examinations as being ““knowledge of, and ability to think in, the materials
of the course,” as given in his book, Measurement in Higher Education (World Book
Company), page 153.

6




Principles Underlying Adequate Examinations 7

2. OBJECTIVITY IN MEASURING ACHIEVEMENT

The second principle involved in the production of ade-
quate examinations has to do with objectivity/ Objectmty
in measurement implies the existence of measuring scales
which when used by two or more competent examiners give
precisely the same results. /In other words, a measuring
instrument is said to be ob]ectlve when the factor of personal
opinion or when the factor of the so-called personal equation
is ruled out as completely as possible. ' It is evident that the
use of clinical thermometers for the - measurement of tempera-
ture has almost completely ruled out the personal equation
which was formerly present when doctors merely estimated
the degree of fever by feeling the hands and face of a patient.
This is a concrete illustration of the replacement of sub-
jective judgment by an objective measuring instrument,
with a resultant greater uniformity and certainty for deter-
mining whether a person has a fever or not. A somewhat
analogous situation prevails with respect to school exami-
nations. The traditional essay examination tends to be
subjectively evaluated, the personal opinion of the teacher
playing an important role. In the new-type examination
the scoring is much more objective.
| _This principle of objectivity requires a large number of
small units, each scorable in definite units easily agreed to
by all competent examiners. Furthermore, this principle
requires that the examination involve relevant responses
only, all irrelevant factors being eliminated. 'In both these
respects the traditional examination is defective. Instead
of a large number of small units it is composed of a small
number of large units, and, what is more serious, these large
units exhibit tremendous variability when one examination
paper is compared with another. In addition, we must
admit that the traditional examination does involve a host




8 Preparation and Use of New-Type Examinations

of factors that are quite irrelevant as far as knowledge of,
and ability to think in, the subject matter under considera-
tion is concerned. What teacher will assert that his own
judgment of what constitutes an adequate answer remains
constant from paper to paper and from day to day? What
teacher will affirm that he is really uninfluenced by a candi-
date’s neatness and arrangement of the parts of the answers
on the page, spelling ability, legibility of handwriting, com-
position ability, use of pet phrases of the lecturer or the text,
etc.? To put the matter bluntly, the traditional examina-
‘tion may be likened to a battle in which the teacher is
bombarded by, and sprayed with, innumerable words,
phrases, sentences, and paragraphs by each student. The
point at issue lies in the fact that much of this verbiage is
irrelevant and inevitably results in a grading process which
is highly subjective. The new-type examination corresponds
more nearly with the requirements of the principle of objec-
tivity. | It is composed of small units requiring definite
precise answers which are either right or wrong; hence any

two teachers will agree in grading the same papers.rl Com-
position ability, spelling ability, legibility of handwriting,
and neatness and arrangement of the parts of the answer
are irrelevant factors and are ruled out because writing 1s
reduced to a bare minimum. If such abilities are believed
to be important in any given course, then they should be
measured separately. Scientific method necessitates the
measurement of one variable at a time ; hence knowledge of,
and ability to think in, the subject matter of the course
should be measured objectively in the manner indicated and
then separate examinations be devised to measure legibility
of handwriting as such, another to measure spelling ability
as such, and still another to measure composition ability as
such. With respect to the principle of objectivity, then, it

would seem that the new-type examinations score heavily,







