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Curriculum guide-
lines produced by
professional organi-
zations also support
this requirement.’

However, liberal-arts majors, many of
whom eventually become college profes-
sors, do not have to take courses in this
area. Justifications for this usually include
their subject matter expertise and the fact
that they hold advanced degrees in their
chosen fields. But good teaching demands
more than mastery of content. It requires a
variety of other skills, including effective

presentation, construction of objectives and

syllabi, counseling, and evaluation. Al-
though college-level teachers are not re-
quired to take a course in testing and eval-
uation, they would benefit from learning
how to structure their instruction and test-
ing for greater effectiveness.

While preparing to become an elemen-

easurement and evaluation are vital parts of education.
State certification programs require that preservice
teachers study methods for classroom assessment.'
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tary teacher, I took a required course in tests and measurements. I naively ex-
pected my college teachers to apply its principles. One professor whom I ad-
mired could lecture without notes for the whole period on the history of the
Bible. When it was time for his first test, I was well prepared. The test con-
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sisted of 40 true-or-false statements.
Reading each statement carefully, I
found that the first 15 statements ap-
peared to be true—in fact, I could find
few questions in the whole test that ap-
peared to be false. This seemed inconsis-
tent with what I had learned in tests and
measurements—that there should be a
proportionate number of true and false
statements, randomly arranged. After an-
alyzing each statement, I changed some
of my answers and marked five state-
ments as false.

When the test papers had been col-
lected, the professor asked what we
thought of the test. I replied quickly that
most of the statements appeared to be
true. Looking chagrined, the professor
revealed that all of the statements were
true. He added that he did not believe
in putting false statements in a Bible test!
I protested that this was not in harmony
with what I had learned in tests and
measurements class. Nonchalantly, the
professor replied, “I have never heard
such a thing in my graduate classes.”

There is good reason to believe that
similar experiences happen regularly in
college classes. Since society requires el-
ementary and secondary teachers to
achieve competence in tests and mea-
surements, should we expect less of col-
lege instructors and professors?

Excellent results have been produced
by faculty development programs that
include in-service training in measure-
ment and evaluation strategies. The fol-
lowing suggestions will also help profes-
sors to polish their measurement skills.?

Basic Elements in Education

Every educational program has three
interrelated elements: objectives, in-
structional procedures, and evaluation.
Their relationship is illustrated by an
equilateral triangle devised by Furst* and
modified by the author. (See Figure 1.)

As shown by the arrows, the three el-
ements are interdependent. To a great
extent, objectives determine instruc-
tional procedures and evaluation. Objec-
tives are derived from values that society
has attached to education. They develop
from the framework of philosophy. For
example, What is a good life? How
should it be lived? What are the charac-
teristics of an educated person? These

Although college-
level teachers are
not required to take
a course in testing
and evaluation,
they would benefit
from learning how
to structure their
instruction and
testing for greater

effectiveness.

philosophical concerns shape teaching
objectives. Instructional procedures are
based on the psychology of learning,
while psychology serves as a laboratory
for testing instructional procedures.
Evaluation, then, must be developed
from the knowledge base of measure-
ment.

Taxonomy of Educational
Objectives

As shown in Figure 1, objectives play
a central role in the learning process.
However, communicating educational
objectives has presented problems, since
different authors have interpreted objec-
tives differently and therefore could not
agree on how to evaluate them. To re-
solve this difficulty, the directors of test-
ing services from several midwestern
universities gathered at the University of
Chicago under the chairmanship of
Benjamin Bloom and developed what is
now known as “The Taxonomy of Edu-
cational Objectives, Handbook 1: Cog-
nitive Domain.”® This work has become
an indispensable reference for curricu-
lum development and test construction.
It divides educational objectives into
three domains: cognitive, affective, and
psychomotor.

The cognitive domain refers to intellec-
tual skills and abilities commonly in-
volved in knowing. The affective domain
is concerned with values, attitudes, in-
terests, and appreciation. These are ele-
ments involved in feeling. The psychomo-
tor domain deals with motor skills and
abilities involved in physical manipula-
tion and activities. These classifications
parallel well this philosophical statement
by Ellen G. White:

Our ideas of education take too narrow

FIGURE 1
Reciprocal Relationship Among Three Elements
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and too low a range. There is need of a
broader scope, a higher aim. True education
means wmore than the pursual of a certain
course of study. It means more than a prepa-
ration for the life that now is. It has to do
with the whole being, and with the whole pe-
riod of existence possible to man. It is the
harmonious development of the physical, the
mental, and the spiritual powers.®

This article emphasizes the cognitive
domain. Evaluation of the affective and
psychomotor domains presents special-
ized and technical difficulties. Disci-
plines that deal with affective and psy-
chomotor objectives have developed
specialized methods and instruments for
measurement and evaluation. Krath-
wohl, Bloom, and Masia’ developed a
taxonomy that describes objectives re-
flecting underlying emotions, feelings,
or values. Simpson® derived a similar
taxonomy for psychomotor behaviors.

According to Bloom’s taxonomy,
there are six classes of objectives in the
cognitive domain: knowledge, compre-
hension, application, analysis, synthesis,
and evaluation. These intellectual skills
and abilities are arranged in hierarchical
order, based on the complexity of men-
tal processes required for their acquisi-
tion. (See Figure 2.) As shown in the di-
agram, knowledge is the lowest and
most common level; evaluation is the
highest and least common level.

In higher education, as in the K-12
setting, knowledge (the lowest level) is
the most commonly tested, while evalu-
ation (the highest level) is least com-
monly evaluated. Within this hierarchy,
testing for higher-level objectives auto-
matically covers lower-level objectives;
however, the reverse is not true. Obvi-
ously, then, testing should emphasize
higher-level objectives.

Tests are, of course, an important
way to measure student achievement.
However, they are not the only way
that students can demonstrate their
knowledge and progress. Because every
class has different learning styles and
strengths, you should employ a variety
of methods for evaluating student
progress and computing grades. No
quarter/semester grade should be based
solely on a final exam, as this puts too
much emphasis on a single evaluation
that comes too late in the term for stu-
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Test construction
should follow seven
distinct steps:

(1) planning, (2) writ-
ing items that match
instructional objec-
tives, (3) assembly,
(4) administration,
(5) scoring,

(6) analyzing
vesults, (7) rveturning
the test and debriefing
students.

dents to adjust their level of effort. Stu-
dents who have learning disabilities or
are extremely anxious may not perform
up to their true skill level in such cases.
Final grades should also factor in multiple
student submissions such as portfolios,
quizzes, term papers, projects, and short
essays. Be sure to respond to each item
promptly and in some detail, so that stu-
dents understand what is expected of

them and can prepare for upcoming tests.

Tests will doubtless always constitute
an important part of course evaluation.
Although the principles listed above
apply to all kinds of tests, in this article
we will focus on ways to construct and
improve multiple-choice, objective tests.
This does not imply that other types of
test should not be used. However, short-
answer or essay examinations are some-
what easier to construct.

Steps in Test Construction

Test construction should follow seven
distinct steps: (1) planning, (2) writing
items that match instructional objectives,
(3) assembly, (4) administration, (5) scor-
ing, (6) analyzing results, (7) returning
the test and debriefing students. These
steps may require up to 25 percent of the
total instructional time, depending on
the teacher’s background in tests and
measurements.

Planning

Constructing good tests is a science
and an art. The process follows well-de-
fined steps and allows creativity and self-
expression.

Good planning requires a test blue-
print or two-way table of specifications.
It takes into account both the objectives
and the content covered in the course.
First, choose objectives based on Bloom’s
taxonomy. Class topics that received
greater emphasis should take up more

FIGURE 2’
Taxonomy of Educational Objectives: Cognitive Domain

Highest Level Evaluation Least Common
A A
Synthesis
Analysis
Application
Comprehension
A\ \{
Lowest Level Knowledge Most Common




items in the test, while less-important
content should have fewer test questions.
Figure 3 shows a blueprint for a test in a
tests-and-measurements class. The unit
topic was criteria of satisfactory measur-
ing instruments.

According to this blueprint, the test
will measure four objectives in Bloom’s
taxonomy—knowledge, comprehension,
application, and evaluation. The test
items will deal with three main criteria
for measuring instruments—validity, reli-
ability, and accuracy. The test will con-
tain 45 items, with the number of items
for each area being determined by the
emphasis given to it and the instructional
time spent on the topic. Since validity is
the most important criterion, the greatest
number of items is devoted to it. Other
criteria are allocated questions propor-
tionate to the emphasis they received.

Recognizing the appropriate concept
from among several options demands a
higher level of mental activity than mere
recall of information. But it also requires
the lower levels of Bloom’s taxonomy.
One has to know something before he or
she can understand and use it.

The importance of application was
recognized by Ellen G. White:

Every youth should be taught the necessity
and the power of application. Upon this, far
wore than upon genius or talent, does success
depend. Without application the most bril-
liant talents avail little, while with rightly di-
rected effort persons of very ordinary natural
abilities have accomplished wonders."’

If testing focuses on factual knowl-
edge, then students will spend more time
memorizing this type of information.
Tests requiring only factual recall breed
intellectual mediocrity. Students pre-
conditioned by this type of testing find it
difficult to rise to the higher level of
thinking required for application.

Evaluation occupies the highest level
in Bloom’s taxonomy because it requires
the most complex mental activity. As the
basis of decision-making, it uses knowl-
edge, comprehension, and application.

Writing ltems That Match Instruc-
tional Objectives

One reason essay examinations are
popular with teachers is that they are
relatively easy to write. One can con-
struct a valid test by simply converting

an instructional objective into an essay-
test item. If an instructional objective
states that the student will be able to
tell the difference between a metaphor
and a simile, a valid test item would be
“Differentiate between a metaphor and
a simile.”

Writing valid multiple-choice items
requires technical knowledge and
skills—and preferably a course in tests
and measurements. Multiple-choice
items have two parts. The stem speci-
fies the task or problem that the student
must perform; the options or alterna-
tives list the responses. Only one
choice is the correct answer; the others
are distractors or decoys.

Writing multiple-choice questions
requires mastery of language and sen-
tence structure. The responses must be
appropriate to the stem and written in
parallel structure. The wording should
not provide grammatical cues or other
clues to the correct answer.

Objective multiple-choice items can
be structured as a direct question or in-
complete statement. A direct-question

format may be illustrated as follows:

Which of the following types of reliabil-
ity is an underestimate of the true reliabil-
ity?

a) Alternate forms

b) Kuder-Richardson

¢) Split-half

d) Test-retest

The following is an example of in-
complete statement format:

A college admissions director correlates
scores from the SAT with students’ third-
year GPA. This is an example of

a) predictive validity

b) content validity

¢) construct validity

d) concurrent validity

The direct question format is a more
natural way to present information.
However, a combination of formats
provides variety and interest.

Assembling the Test

Test assembly includes packaging and
reproduction. Kubiszyn and Borich
offer some packaging tips:

Grouping together items of similar format,

FIGURE 3
Table of Specifications
Unit III Criteria of Satisfactory Measuring Instruments
Objectives
K|C]|A E | Total | Percent
Content
A. Validity 2 1 3
1. Content 2 2 |1 5
2. Concurrent 1 1 1 3
3. Predictive 3| 2 2 (2|9
4. Construct 1 1 2
5. Coefficient of Correlation 1 A1
23 51%
B. Reliabilit 1 1
1. Test-Retest 1 1 2
2. Alternative Forms 2 1 3
3. Internal Consistency 1 1
a. Split half 1 2 3
b. Kuder-Richardson 1 1 2
12 27%
C. Accuracy
1. Sources of Error 2 2
2. Standard Error of Measurement 4 1 5
3. Band Interpretation 1 2 3
10 22%
Total 8 |16 | 15 6 | 45 100%
Percent 18 |36 | 33 |13 100%
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arranging test items from easy to hard, prop-
erly spacing items, keeping items and options
on the same page, placing illustrations near the
descriptive material, checking for randomness
in the answer key, deciding how students will
record their answers, providing space for the
test taker’s name and the date, checking test
directions for clarity, and proofreading the test
before you reproduce and distribute it."!
Check your printer cartridge or type-
writer ribbon to be sure that the master
copy will reproduce well, and use good
quality paper to make photocopies.

Administering the Test

Two types of preparation are required
before you administer the test: physical
and psychological. Physical preparation
includes classroom seating arrangements,
noise control, lighting, and temperature.
A classroom that is crowded, noisy, too
cold or too warm can affect students’ test
performance, thereby decreasing the ac-
curacy of assessment.

Psychological preparation refers to the
emotional climate provided by the
teacher. Kubiszyn and Borich® offer
some suggestions for test preparation:

1. Maintain a positive attitude. Class-
room testing is intended to evaluate
achievement and instructional procedures
and to provide feedback for teachers and
students. Hence, tests should not be used
indiscriminately or to punish the class for
uncompleted assignments. “Trick ques-
tions” should not be used.

2. Maximize student motivation. En-
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courage each student to do his or her
best. Avoid comments that might impair
students’ test performance. Refrain from
exaggeration or misleading statements
about the test.

3. Equalize advantages. Help students
become test-wise by reminding them of
general test-taking strategies, such as
these:

* Don’t spend too much time on any
difficult item.

* Try all items, then return to those
you are unsure of.

* Check your answers for accuracy
before turning in the test.

4. Avoid surprises. Students tend to
perform better if they have sufficient
time to prepare for a test, and know
what material will be tested. Review
and emphasize in class important con-
cepts that will be included on the test.

5. Clarify the rules. Before distributing
the tests, discuss time limits, and any
special information about the answer
sheets.

6. Rotate distribution so the same per-
son is not always last to receive the test.

7. Remind the students to check the pages
and item numbers to make sure nothing
has been omitted.

8. Monitor students. Leaving the room
during a test could be interpreted as an
opportunity to compare answers or
cheat.

9. Minimize distractions.
10. Give titme warnings.
11. Have a uniform policy for collecting

tests. This saves time and minimizes lost
papers.

Scoring

Scoring a multiple choice test is rela-
tively simple, compared to essays or short
answer exams. Guidelines include the
following:

1. Prepare a master answer sheet at
the time you construct the test. Double
check it to ensure accuracy.

2. Arrange the pages so that the test
can be scored without the student being
identified. (For example, use the first
page for instructions and pupil identifica-
tion. Fold back this sheet before scoring
the test).

3. Consider using an answer sheet
with an overlay or mechanical scoring
aid to save time in grading,.

Analyzing the Test

The quality of the test should be ana-
lyzed both before and after it is adminis-
tered.

There are two kinds of analysis—
qualitative and quantitative. Qualitative
analysis means looking at test questions in
terms of objectives, content validity, and
technical item quality, appropriateness of
response alternatives to the stem, and
grammatical construction of the items.
These should be checked before the test
is administered. Quantitative item analysis
is a numerical method for analyzing test
items based on student responses. It uses
item analysis to identify deficient ques-
tions, thus allowing the instructor to im-
prove test quality. This analysis must be
done after the test has been graded.

Once the tests have been scored,
arrange the papers from highest to lowest
score, and group them in two piles, the
first containing the top half of the scores,
the other containing the lower scores.
For each item, calculate how many stu-
dents from the two groups chose the var-
ious possible answers, and record the re-
sults on a form like the following (class
size = 32):

Question 17

Options Upper Half Lower Half
A (correct answer) 9 6

B 4 3

C 3 1

D 0 3

E 0 3



From item analysis data compute two
indices: difficulty index (D) and dis-
crimination index (r). Use the following
formula for the difficulty index (D):

D = Number of students who

answered the question right ~

Total number of students in the class

The item analysis shows that 15 stu-
dents (9 from the upper half and 6 from
the lower half) answered the item cor-
rectly out of 32 students in the class. In-
serting these values in the formula above
gives us a difficulty index of 47 percent.

D = 15 = 47 percent
32

Since only 47 percent of the class got
the answer right, this item is relatively
close to the 50 percent difficulty index.
Experts recommend that most items
range between 20 percent and 80 per-
cent in the difficulty index.

The discrimination index (r) from the
item analysis data above can be com-
puted using this formula:"

r = Number of right responses in upper
half — Number of right responses in
lower half +~ Number in each group

r=9 -6=.19
16

Some test construction experts insist
on “r” being at least .30, while others
claim that if it is positive, the item is ad-
equate. In teacher-made tests, it is diffi-
cult to achieve discrimination indices
above .30.

Returning the Test to Students

Unfortunately, final examinations are
administered during the last class period,
leaving no opportunity to go over the
test with students. Concern for the
quality of student evaluation should
have caused you to review test items
with your students after previous tests.
This demonstrates your desire for feed-
back and willingness to make appropri-
ate modifications in your tests.

Kubiszyn and Borich" suggest some
debriefing guidelines to use before hand-
ing back tests and answer sheets:

1. Discuss problem items. Students will
pay more attention to a discussion than
if they are looking over their answer
sheets.

2. Listen to student reactions. This reas-
sures them that you are interested in
their feedback and want to increase the

Writing multiple-
choice questions re-
quires mastery of lan-
guage and sentence

structure.

validity and reliability of your test.

3. Avoid on-the-spot decisions. Tell the
students that you will consider their
comments, complaints, and suggestions,
but that you will need time to study the
test data.

4. Be equitable. Assure students that
any scoring changes will apply to all stu-
dents, not just those who raise objec-
tions.

After returning tests and answer
sheets, do the following:

1. Ask students to double check their
tests. It is not a sign of weakness to
admit that you can make a mistake. Ask
those who find errors to see you as soon
as possible.

2. Ask students to identify problems.
They will feel relieved at being given an
opportunity to identify and discuss
problem items. Hearing their point of
view and clarifying muddy areas can be
a helpful learning experience for both
teacher and student.

Conclusion

The foregoing discussion makes it
clear that reliable and valid tests do not
just happen. Careful planning is neces-
sary. Planning and constructing appro-
priate items can take up to 40 percent of
class preparation time.

Testing is an integral part of instruc-
tion, although it should never be the
only source of information about stu-
dent achievement. Tests can enhance
the educational process. Up to 25 per-
cent of instructional time can profitably
be used for testing. However, in the
hands of ill-trained or inexperienced
users, tests can be hazardous.

There is considerable room for im-
provement in measurement and evalua-
tion in higher education. This can be

accomplished through a two-pronged
approach: (1) professional reading by
each instructor, and (2) faculty develop-
ment on the departimental level. Nu-
merous books and periodicals can be
helpful to teachers seeking to improve
their testing and evaluation skills. Excel-
lent results have been obtained from fac-
ulty development programs that feature
in-service training in measurement eval-
uation. Such programs should include
participants from various disciplines and
the measurement community. &

Now officially retired, Dr. Benjamin E. Bandiola
was formerly Chairman of the Department of Ed-
ucation and Psychology at Southern College of
Seventh-day Adventists, Collegedale, Tennessee.
He currently serves as Adjunct Professor of Psy-
chology for the University of Tennessee at Chat-
tanooga.
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