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INTRODUCTION

The present study was an attempt to evaluate the benefits of
certain cues in reaching correct answers to test questions givea to
sixth grade studeats. While it seems reasonable to assume that test-
taking strategy is not as well developed in sixth grade children as in
older students, this study was intended to discover if test-taking
strategy would be apparent to a measurable degree at this age level.
Before such an observation could be undertaken, a technique had to be
devised to measure the behavior in question (in this case the use of
cues), The technique used was in the form of two tests, both of which

are included in the Appendix.

Need for dffeloggg; new measuring techaiques
for test t behavior

whether or not ome likes tests, trusts test results, or feels that
tests actually measure vhat they are supposed to measure, it seems
highly likely that tests are here to stay. In support of this statement
are the ever inereasing organizations whose sole purpose is that of
test construction, distribution, and correctiom. Buros' first edition
of the Mental Measurement Yearbook (1938) contained reviews of en
{impressive mumber of standardized tests; but it is interesting to mote
that 957 new ones were added within the six year interval between the
1953 and the 1959 editions.

Meanwhile, controversy has mounted. Those persons who are ia the

business of testing, and those in favor of testing continue to support

their beliefs (Beitner, 1964; Miller, 1964), Opponents pile up




evidence of inadequacy of certain tests in general and certain items in
particular (Hoffman, 1964; Carroll, 1960). The crux of the matter is
that attempts have been made to reduce the complex workings of the
human brain ianto mere mumbers on a plece of paper. The test makers
have been unable to prove empirically that their tests do measure the
particular isolated quality they claim to measure, and the oppositioa
has been unable to prove that they do not, Hoffman (1964) says,
"Except in the simplest situation, there is no satisfactory method of
testing--nor is there likely to be. Human abilities and potentialities
are too complex, too diverse, and too intricately interactive to be
measured satisfactorily by present techniques."” While Hoffman is
referring to the techanique of testing itself as lacking in perfectionm,
Ebel (1963) expresses the need for technology to verify empirically

the recommendations given by authorities in both test making and test
taking.

S§ince tests are subject to the errers of their human authors, there
fs much literature directed to students in the matter of test taking
strategy. For the most part, the advise given iz based on common sense
and professional judgment (Thorndike and Hagen, 1962; Ebel, 1963).
Experimental proof of the use of the advise is relatively sparce. With
present limitations, it would seem that most test taking techniques
are not reducable to observable behavior. But Moore gt al. (1966),
for example, were able to reduce one type of test taking strategy
to observable behavior, e.g. guessing on tests vhere there was a
penalty for guessing.

A condensation of the above quotations centers on three issues:

(1) that we must live with tests whether we like it or not, (2) that




present techniques are inadequate to verify empirically the recommendations
given by authorities im both test msking and test taking; and (3)

that there is a need for this type of technology. This study is aimed

at f£filling that need in one small capacity. While the references

cited thus far have meant their comments to include standard published
tests, the present study was concerned with informal teacheremade

tests primarily.

erati definition of test taking strate

Test taking strategy is felt to be largely a matter of educated
guessing on items where the subject matter is not actually known oy
wvhere it is questiomable which answer the tester wants, One's
ability to guess right more often than wrong is often related to his
perception of cues, which apparently can be and often are inadvertantly
written into tests by hurried or unwitting teschers. In many cases
these cues can pinpoint the correct answer or reduce the odds against
selecting a wrong answer. Therefore, the extent to which students
recognize and utilize such cues iz referred to in this study as "test
taking strategy'. Typlcal kinds of cues and those utilized in the
testing for this study can be found ia the Review of the Literature

section.

Sta t of t 08¢

It was the purpose of this study to determine the exteant to which
sixth grade studemts would make use of cues that had purposely been
written into a test.

In this study student response was measured on a test im which

every item contained a cue. Since knowledge was considered the strongest




factor in test taking (Huff, 1961), an attempt was wade to eliminate
that varisble by constructing an equivaleat test without cues. The
difference in the two tests was used as the e¢riterion for estimating
the extent to which the S used cues. HNo attempt was made to actually
determine, statistically, the equivalency of the two tests nor of the
test-retest reliability. However, the two tests were assumed to be
comparable, sinee the items were comstructed to be similar except for
the insertion of cues in the items of Test 2. The test was refined

by administering it to a pilot group before giving it to the study

group.




REVIEW OF THE LITERATURE

Measurements of various kinds have either touched, or will touch,
upon all humans in all walks of life both past and present. Even the
ancients had tests of skill and dexterity, contests, tournaments, and
tests of courage. Today, measurements of a new~born baby's weight and
temperature are routine practices in many places; at death the deceased
is measured for a casket. During the space between birth and death,
meéasurements and tests take place almost daily. Courtship may be
considered a period of testing another for the purpose of selecting
a spouse. There is the job interview where the applicant is being
tested for possible placement. The list is endless. In fact, 1f all
our variocus measuring devises were suddenly deatroyed, contemporary
civilization would ¢ollapse like a house of cards (Ross and Stanley,
1954) .

While it is well to keep in mind the wide scope of tests and
megsurements, this paper is concerned with that part of psychological
wmeasurement which tests knowledge of a particular subject matter.

Knowledge, being the elusive quality that it is, poses some
problems in being represented by precise scores, Yet a test for
kaowledge is useful and necessary, especially in the field of education.
Teachers have a need for testing to determine whether iandividual students
and the class as a whole are doing satisfactory work and whether they

as teachers are successful in putting aeross the subject matter. Tests

agsist the teacher in deciding what grades should be given to students




for their accomplishments. Both teacher and léarner stand to benefit
by accurate testing programs (Weitzman and MeNamara, 1949).

Accuracy is the controversial issue in the matter of testing.

For if the test is not valid, 1if it does not measure the knowledge
intended to be meagured, if the measurement is contaminated by factors
other than that which is to be measured, then the result is a misrepre=
sentation of the facts and can be harmful and wnfair in many instances
(Hoffman, 1964).

In this review, two avenues toward the accuracy of mental measure-
ment will be explored., One is a brief look at the evolution of testing
knowledge from the days of Socrates to the present. The other is the
problems that still plague test makers today. The latter will lead
into a discussion of the type of errors inm test making that can contaminate
the results. Errors which result largely from the careless wording
of a test item may inadvertantly indicate the answer wanted. In other
words, certain methods of test construction provide cues, or clues,
to the right answer. These cues are one of the variables effecting

test scores that form the basis of the present investigation.

Evolution of testing procedures and knowledge sbout tests
The oral examination is the oldest method known for assessing

knowledge. It was used by Soerates with his pupils. (Greem, 1963),
It was used in institutions of learning almost exclusively until about
& hundred years ago, when it came into disfavor partly as the result
of the efforts of Horace Mamn and, later, Emerson White. Both of
these men attested to the superiority of written examinations (Ross

and Stanley, 1954). Oral examinations are still ia use today, especially

at the graduate level in colleges. Job interviews can be considered




a type of oral examination. The oral examination has the advantage of
flexibility. If the student lacks knowledge of a specific fact, the
examiner can change subjects to find out what the student does know.

The possibility of misunderstanding or misiaterpretation are practically
eliminated with the person-to-person flow of conversation. However,

the disadvantages appear to outweigh the advantages for many practical
purposes. First, it is too time consuming in a classroom situation

to examine each student iadividually for the length of time necessary
for adequate coverage of the subject matter. Second, the oral examination
is too subjective, often turning out to be a blending or conflict of
personalities. Third, the quality of the examination is contingent

upon the thought and preparation put into it ahead of time by the
teacher. Therefore, for reasons of expediency and fairness the oral
exam gave ground to the written exam,

Written examinations are classified as either subjective or
objective. Subjective examinations are usually kaown as essay
examinations. Agcording to Ross and Stanley (1954) Stalamaker (1951)
compares the merits of essay and objective tests in a thorough and
impartial mamner. The essay type, though often maligned, they quote,
“has potential values for measuring outcomes of learning not yet
otherwise measured.” It merits further development and research.
However, essay tests do have low validity, low reliability, and low
usability., Like the oral examination the essay type is subject to the
mood or personality of the reader. It is possible to overrate the
importance of knowing how to say a thing rather than having something

to say. Teachers do not agree with each other on scoring a paper and

are not always able to duplicate their own evaluation of the same paper




on two different readings of it. Neatness and spelling may influence
the grade given. Lastly, the time the student spends in writing limits
the amount of knowledge that can be covered during a testing period.

In contrast, the objective or short-answer test has proven to have two
distinct advantages over the essay test in areas where writing ability is
not an issue. It eliminates the subjectivity of the scoring, and it permits
a larger coverage of the subject matter by eliminating the time it takes
for writing long passages. It makes possible a longer test, in a sense,
than could be given by essay in the same length of time. This was a
move toward an increase in reliability according to Remmers et al. (1960),
who say, "The reliability of a test is a function of its length, or longer
tests tend to be more reliable than shorter tests."

Objective tests are of two types, i.e. recall and recognition types.
The recall types are simple~-recall or short answers and completion. The
more common recognition types are the alternative-response (which includes
true-false), multiple-choice, and matching. Of these, the multiple-choice
type is usually regarded as the most valuable and most generally applicable
of all test forms (Ross and Stanley, 1954). Other comments in support
of the multiple-choice test:are: Lindquist (1936) who asserts that it is
"definitely superior to other types Ior measurinz such educational objectives
as inferential reasoning, sound judgment, and discrimination on the part
of the pupil.” Lee (1936) regards it as “one of the best means for testing
judgment that is available.™ Wrightstone (1956) says that "such tests
are generally superior to essay examinations in their sampling course content,
reliability of scoring and ease of scoring.” Green (1963) states that

"multiple-choice tests are considered by most test experts to be the best

type of objective test for measuring a variety of educational objectives.”




The advantages of the multiple-choice test over the other objective
tests are:
1. Ease of scoring--It is possible to score the tests rather
quickly without benefit of a devise for that purpose. However,
some teachers find it easier and quicker to use a key with holes
punched out where the correct answer should fall. Still others,
especlally in large universities and colleges have access to
scoring machines which process an entire classroom's answer sheets
in a matter of minutes. Since most people would agree that a
teacher's time is best spent teaching, relief from the tedious chore
of correcting papers appears to be a real contribution to the
profession.
2., Versatility~--The multiple-choice test can be used for a
wide variety of subjects from arithmetic answers and simple
definitions to complex discriminatory thinking. The test can be
very easy or extremely difficult. Increasing the homogeneity
of the alternative responses makes the test item more difficult
(Green, 1963).
3. Reduction of guessing--One early objection to the objective
tests was that they permitted guessing. But the possibility of
correct guessing is reduced when the number of options is increased.
Therefore, on items containing six or more options the element of
guessing is negligible. On items containing less than six options

a correction can be made for guessing by using the following

formula (Ross and Stanley, 1954):
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corrected score

numsber of right answers
nunber of wrong answers
mumber of options

g
S

=
n = ” V5
5 * 5 B

It can be noted that the evolution of tests and testing procedures
through the years has been stream-lined, with emphasis on efficiency
of administering and grading, as well as on validity and reliability.

Although there is an abundance of formal, standardized tests
which use multiple~choice items, it is with informal, teacher-made,

multiple-choice tests that thisstudy was primarily concerned.

Problems and limitatioms of the multiple-choice test
Zven though the advantages of the multiple~choice test are easily

discernable and attested to, it is by no means free of some of the same
limitations shared by other forms of testing. The multiple-choice test
has not beea able to eliminate the following variables that are known
or suspected to influence the scores (Anastasi, 1964, p. 48):

1. Motivation

2. Physical and emotional health

3. Reasoning power

4, Degree of preparation for the test, i.e. study methods

5, Amxiety state, established empirically by Resse (1961) to

be inversely proportional to the number of correct responses.

6. Use of test taking strategy

7. Quality of the test

1t has been noted that knowledge is the strongest factor im
obtaining high test scores (Huff, 1961). Perhaps it is unrealistic
to expect to eliminate all other variables eatirely, but any attempt
to minimize the influence of negating factors would hopefully increase
the validity of test scores. It is with the last two variables indicated

above, i.e. use of test taking strategy and quality of tests that the

present study was concerned.
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(Por detailed and lengthy instructions on how to construct
multiple-choice tests, the reader is referred to Lindquist (1963),
Thorndike and Hagen (1962), Remmers et al. (1960), Davis (1965),

Hawkes et al. (1938), Orleans (1928), Furst (1961), Wrightstone (1956),
Weitzman (1949), and Ross and Stanley (1954). There is coasiderable
duplication and overlapping of recommendations in these authors, but
Thorndike and Hagen seems to be the most comprehensive of thosge

listed above.)

Cues
One of the criticisms regarding the use of multiple~choice tests
is that they are very difficult to construct well (Orleans, 1928).
it is not possible in this paper to summarize the skill of test
construction, but the inadvertant inclusion of cues in test items is of
interest here. A discussion of some of the types of cues identified
by various writers and which were utilized in constructing the test
for this study follows:
Cue lw-grammetical construction. Pettit (1960) and Ebel (1963)
caution against inconsistency between the stem and the optioms.
The stem combined with any one of the options should result in
proper sentence structure. If the stem fails to make a perfect
sentence when combined with one option, then that option can be
eliminated as a possible correct angwer. The most common errvor
of this type is when the verb in the stem requires either a
singular or plural option, as the case may be. For example,

"The chief food of the people of China is 5

requires a singular answer. If three options are plural like

“"Meat and potatoes', and only one is singular, like "rice'; thenm,

of course, "rice” is identifiable as the answer wanted.
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Lue 2--grammatical construction invelving the use of "a" or "an"
in the stem, as these words suggest en option beginning with a
vowel or consonant as the case may be. Thorndike and Hagen (1962)
and Davis (1965) caution against this type of error. For example,

"One example of a citrus fruit is am " indicates

"orange” when the other options are plum, peack, and banana,

Cue 3--positive and negative determiners. Thorndike and Hagen
(1962), Ebel (1963), Remmers et al. (1960), and Davis (1965)
caution against the use of negative determiners such as "all",
"none", "certainly”, "never', “always"”. The words are absolutes

and are more likely to be false than true. For example, "All
bacteria cause disease', is predetermined as false because of the
use of the word "all" even when the answer is not actuslly known

to the student.

Jrightstone (1956) cautions against the use of moderately

worded statements such as "generally, "usually”, "most™, and
"pften”, as these are positive determiners. Ross and Stanley
(1954) also add "may" and "as a rule"” to the list of positive
deterniners.

A study closely related to the positive determiners mentioned

above was made by Stone and Johnsen (1959)., The results of this
investigation indicate that there is considerable confliet regarding
the interpretation of relative terms used in test items to indicate
frequency. Terme such as "hardly ever", "very seldom”, and "very

often”, ete. proved to have different meanings to the 158 college

students questioned.
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Cue 4--position. Pettit (1960) and Chaumecey and Dobbing (1963)
suggest that most teachers tend to favor the "b" and "e¢" positioms
over the "a" and "d" positions, particularly where short angwers
or numbers are used as options. For example, "How many eggs are
in a dozen?' would likely be followed by options in this order:
a) 5, b) 10, ¢) 12, d) 15. Test makers are cautioned against
making any consistent preference for positioning the correct
answers. (Ross and Stanley, 1954).
Cue 3»»"all of these". Thorndike and Hagen (1962) caution against
using "all of these"” as the last option in tests where "all of
these" has not been used previously in the test as a wrong
answer. The unexpected presence of this phrase makes it highly
suspect as a correct answer,
Cue G--negatives. Thorndike and Hagen (1962) and Weitzman st al.
(1949) caution against using negatives in the stem without under-
lining or calling attention to it in some way, since a student
who actually knows the answer may overlook the “mot" and select
the wrong answer on that basis. They indicate also that the
double negative is confusing and should be aveided, This occurs
when 2 negative appears in the stem and also in one or more of
the options.
while it is not likely that these types of errors in test construction
would appear, in abundance, in any one test, a poorly worded item could
render the decision between pass or fail in borderline cases. The
fact that the cues can be overlooked by some students and used profitably

by others is reason enough for teachers to take steps to eliminate

such errors in their test construction.
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PROCEDURES

Hypotheses tested

Hypothesis 1. That sixth grade students who had read the subject matter
prior to testing would mot improve their scores significantly
by using cues.

Hypothesis 2. That those sixth grade students who only read unrelated
material prior to testing would not improve their scores significantly
by using cues.

Hypothesis 3. That since knowledge is considered the strongest factor
in producing high test scores, those Ss allowed to read the subject
matter on which they were to be tested would score significantly
higher than those Ss who read only unrelated material.

Hypothesis 4. That no learning would take place as a direct result
of taking the test without cues before taking the test with cues.
1t was further hypothesized that "set" would not be established
as & result of taking the test without cues before taking the test
with cues.

Hypothesis 5. That there would be no significant difference between
the percentage of improvement scores for those Ss who rated above
the median on the California Achievement Test (CAT) and those
below the median in CAT scores. (The percentage of improvement
scores were computed by calculating the percent of incorrect

answers on Test 1 that were changed to correct answers on Test 2.)
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Population and sample used

The subjects for this study were drawm from the sixth grade
classes at South Junior High School, Ogden, Utah. Sixth grade students
were used for two reasons. One was their availability. The other was
the fact that their behmvior patterns and curriculum were familiar to
ti:ls experimenter., Although all of the 190 students enrolled participated
in the study, only the data obtained on 169 students with Califomia

Achievement test ratings were used in the final analysis.

Clasgification of subjects

All students were ranked from high to low according to their
CAT scores which were on file in the school records. The tests had
been given to all students by the school counselors in October 1965.
The testing was performed as a matter of district policy at that time,
Since sueh scores wera to remain confidential, numbers were used
instead of names for the subjects of this study.

For pwrpose of testing the hypotheses of the study, three groups
of subjeets were formed, In order to equate the groups as much as
possible asccording to their past achievement, the names of the studeats,
by CAT rank, were dealt like cards from top to bottom into Groups A,

B, andd C,

Explanation of the tests used

Test 1 contained forty multiple-choice items covering the chapter
entitled "Sunlight, the Foodmaker" in the sixth grade science book,
This test was written for the purpose of measuring knowledge of the

subject matter. WNo cues were included. By means of this test, it was

intended to eliminate knowledge as a variable in Test 2.
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Test 2 contained forty multiple-choice items covering the identical
subject matter as Test 1 (item for item); but this test was comstructed
purposely to include in every item a cue designed to aid the student
in reaching correct answers that he had wissed on Test 1. In the
administration of these tests, no coaching was given and no hint in
regard to the cues. The cues were mixed indiscriminately, so that no
pattern would likely be detected by the Ss. It was the purpose of
this study to determine the degree of test taking strategy that normally
exists in Ss at this age level. There has been no instruction regarding
the use of cues in their curriculum.
There were six different types of cues imserted into the items on
Test 2, and those cues are described in detail in the "Review of the
Literature" section of this paper. However, they are listed here by
number in order that they may be identified in the exact test items
where they are used.
1. Wwhere cthe singular or plural option is indicated by the verb form
used in the stem.
2. VWhere the presence of "a" or "an” in the stem indicates the optien
starting with or without a vowel, as the case may be.
3. Where a positive or negative determiner indicates the option wanted.
4, Where the selection of option in the "b" or "¢" position is an
advantage.
5. Wwhere "all of thege" iz used in the "d" position as the answer

wanted.

6. Where "not" is used in the stem without underliining.
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Since the first three cues were of primary interest in this study,
each of these was contained in 10 items.
Cue 1 was written into items 2, 5, 8, 11, 14, 17, 20, 26, 29, and 23.
Cue 2 was written into items 1, 4, 7, 10, 13, 16, 19, 22, 25, and 28,
Cue 3 was written into items 3, 6, 9, 12, 15, 18, 21, 24, 27, and 30.
Cue 4 was written into items 34, 35, 36, 37, 39, and 40.
Cue 5 was written into items 33 and 38,
Cue 6 was written into items 31 and 32.
It wags then sssumed that those correct responses on Test 2 that had
been missed on Test 1 were reached by means of using the cues. The

complete tests will be found in the Appendix.

Treatwent of the groups
Since the school principal preferred that all studeants be tested

at the same time, he enlisted the aid of his counseling staff to

administer the tests to the subjects. To insure uniformity in the

experimental procedure for all three groups, detailed written instructions

were given to each of the counselors in charge of a group and to the
teachers of the subjects. These instructions are presented in the
Appendix.,

The three groups received the same treatment in the following
respects.

1. They received the same explanation of the purpose of the study.
The explanation was brief and intended only to satisfy the curiousity of
the students, to allay the barrage of questions that may be expected
from sixth grade students, and, hopefully, to provide a degree of

motivation.

2. They were required to read for thirty minutes.
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3. They were allowed one minute for standing and stretching.

4, They took two tests with 25 minutes allowed for each.

5. The instructions for marking the answer sheets and for each
of the above steps was the same (see Appendix).

The three groups received different treatment in the following
respects.

1. Group A read the chapter in their science books entitled,
"Sunlight, the Poodmaker"., This was the material on which they were
subgsequently tested. They took Test 1 first and then Test 2 in
immediate succeasion.

2. Group B read material that had been previously assigned to
them by their teachers., The only requirement for this reading
material was that it be something other than sciemce. This group toek
Test 1 first and then Test 2, in immediate succession.

3., Group C read material that had been previously assigned to
them by their teachers. This material also was unrelated to science.

They took Test 2 without taking Test 1 first.

Analysis of data
For making the comparisons in hypotheses 1, 2, 3, and 4 the "t"

test was used to estimate the significance of the differences obtained.

For making the comparison in hypothesis 5 a fourfold contingency
table wag set up and the Chi Square value was determined by means of
the following formula (Garrett, 1964):

2
N(AD-BC)

Chi Square =

(A + B)(C + D)(A + C)(B + D)




RESULTS AND DISCUSSION

Table 1 presents the descriptive statistics used for obtaining
the "t" values of the comparisons in hypotheses 1, 2, 3, and 4. Figure 1
presents diagrams illustrating the results of the comparisons made

in these four hypotheses.

Comparison of Group A on Test 1 and Test 2

In testing hypothesis 1 the comparison made between Test 1 and 2
for those Ss who read the subject matter prior to taking the test
yielded a "t" value of 1,57, which was not significant. The null

hypothesis could not be rejected.

Comparison of Group B on Test 1 and Test 2

In testing hypothesis 2, the comparison made between Test 1 and
2 for theose Ss who read only unrelated material before taking the tests
vielded a "t" value of 1.38, which was not significant. The null
hypothesis could nmot be rejected.

The above two comparisons were the main points of interest in
this study. Because of the nature of the tests, it was assumed that
the greatest part of the difference obtained would be due to the use

of cues.

ri of Groups A and B on eagh test
In testing hypothesis 3, two comparisons were made. (1) A
comparison on Test 1 for Group A who had read the subject matter and

Group B who read only unrelated material yielded a "t" value of 3.23

in favor of Group A. (2) The comparison on Test 2 for Groups A and B




20

Table 1., Computations made to determine differences in the comparisons
by "t" test, used in Hypotheses 1, 2, 3, 4.

N M e ¢ £x2 SD 8Eq
Group A
Test 1 56 23.16 536.3856 31,761 5.55 « 742
Group A
Test 2 56 24.86 618.0196 36,536 5.89 7874
Group B
Test 1 57 19.64 385.7296 24,040 6.00 « 71947
Group B
Test 2 57 21.10 455.521 27,013 5.36 <7099
Group C
Test 2 57 20.81 433.0561 25,652 4,12 +546
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1.57 not significant

1.38 not significant

1.23 in favor of Group A. The
difference was significant at
the .05 level.

3.08 in favor of Group A. The
difference was significant at
the .05 level.

«325 not significant

Pigure 1. Diasgrams of the comparisons made in hypotheses 1, 2, 3, and b,
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yielded a "t" value of 3.08 in favor of Group A. Both of these values
were significant at the .05 level,

These comparisons were used as a control of experimental conditioms.
Sinece it iz an established fact that knowledge is the strongest factor
in achieving high test scores (Huff, 1961), compatibility of the findings
with this statement indicated the attitude of the Ss} that is, as a
whole they did attempt to make correct responses. Group A did score

significantly higher than Group B on both tests, as would be expected.

Comparison between Croup B and Croup C on Test 2

In testing hypothesis 4 a comparison was made on Test 2 between
Group B (who had previously taken Test 1) and Group C (who had not
taken Test 1). The "t" value obtained for the difference was .325,
which wes not significant. The null hypothesis could not be rejected.
This comparison was made for ''set control” in order to determine
if the Ss in Group B had acquired a response set while taking Test 1
which would make them inclined to select the same answers for Test 2
that they had selected on Test 1. The findings indicate that this did

not happen.

Comwparison between California Achievement Test ratings and
pergentage of improvement scores for Group B

In testing hypothesis 5 the comparison made between the percentage

of improvement scores for those Ss above the median in CAT ratings

and those below the median in CAT ratings yielded a Chi Square of

zero. GSee Table 2. The Chi Square value indicates that the high scorers
on the CAT rating did not benefit from the use of cues in a different

way than the low scorers om the CAT rating. We see these results on the

group as a whole, which does not rule out the possibility that some
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Table 2. Comparison of percentage of improvement and CAT ratings on

56 students.
Percentage of improvement scores”
Improved by 7% Did not improve by 7%

8s who scored above A B
6 - 5.5 on CAT 15 i3 28
8s who scored below C D

30 26 56

2
N(AD - BC)

Chi Square =

(A + B)(C + D)(A + C)(B + D)

56(15 x 13 - 13 x 15)%
(15+13) (15+13) (15+15) (13+13)

Chi Square = gero

*Note: The percentage of improvement scores were computed by
caleulating the percent of imcorrect answers on Test 1
that were changed to correet answers om Test 2. The median
for percentage of improvement was 7% for Group B.

The median score on the CAT was sixth year - fifth and one
half month (6 -« 5.5)

This comparison was analyzed for Group B only. The scores
for Groups A and B were so similar that it was assumed that the
Chi Square value would also be similar.
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individuals did benefit from the use of cuwes., Attention to the

following factors contributes plausability to the results found,

L i of h e ent

This investigation was considered only a small part in studying
the extent to which all students make use of cues in tests, Since
test taking strategy would be expected to increase with experience
and coaching over the years, a significant step in understanding the
implications of cues in tests would be to determine whether test taking
strategy is manifest at the sixth grade level.

The use of cues involves a cognitive process that goes beyond
the obvious problem of, "Do I know the answer to this question?”
The thinking process would likely begin with, "I don't know this answer,
so I must figure ocut some way to make the best guess.” The degree of
complexity of the thinking would vary considerably with each individual,
Cues are inconspicuous for the most part, so much so that the teacher
does not usually realize she has included them. In order to capitalize
on them, a student has to be a relatively "deep thinker". This type
of thinking falls into the period of formal operations, when, according
to Hunt (1961), the individual's "central processes become sufficiently
differentiated and autonomous to permit him to operate with the sum
total of possibilities rather than with merely the empirical situatiom.”
The period of formal operations begins at the age of cleven to twelve,
which would place the sixth grade student in the position of not having
fully developed this deductive type of reasoming.. Sixth grade students
algo fall into Piaget's Stage 2 (from 7-8 to 11-12) where "development

of propositional logic camnot be handled."” (Inhelder and Piaget, 1958)
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The findings in this study were compatible with Pilaget's

experiments.

Limitations of the instruments used
Even though the two tests were revised many times to improve

face validity, they are not represented as s perfect measure. The
attempt to establish content validity snd relisbility was considered
beyond the scope of this study., No attempt was made toward a complete
item analysis. But, in case the tests be considered for further use,
it is well to call attention to several items im which a limitation
of the item may have influenced the respomse. On Test 2 item 14 there
is a typographical error; the word "preotein” should be plural. In
items 15 and 18 the negative determiners (never, all, only) are not
used in the same context usually found in test questioms,

The cues written into the first thirty items appeared more
obvious than the ones written into the last ten items. For this
reason, a comparison was made to compare the difference in the per-
centage score between the first thirty and the last ten. Percentages
were obtained by the following formula:

Humber of correct responses for all Ss for items 1-30

Total possible number of correct responses for all Ss for items 1-30

A gimilar formula was used for items 31-40, The difference was .02,
and the correlation was -.13. The difference was obviously not

significant, so analysis was discoutinued at that point.

Motivation
Motivation is known to influence test scores in general as proven

in studies cited by Anastasi (1964). In the praegent study it was noted
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that 23% of the Ss made higher scores on the "test without cues”

than on the "test with cues”. This was surprising at first glance,
since it was felt that if the S knew the answer on the first test, he
ghould have known the same answer on the second test. The reason

for this discrepancy is likely attributed to motivation. The selections
made on Test 2 could not have been made with much thought by these
particular Ss, and it is poseible that the same is true for Test 1.
Random markings would be expected to produce results such as these.
Therefore, motivation, as a contaminating variable, was apparent here

and doubtless affected the over-all results.




SMMARY

i. This study constituted an attempt to measure the extent to
which sixth grade students at South Jumior High School in Ogden, Utsh
benefitted from the use of cues purposely written into a seience test.

2., One hundred sixtyenine students were classified into three
groups equated by means of individual CAT scores. CGroups A and B
were used in the experimental procedure, and Croup C as a coatrol.

3. The apparatus used was in the form of two tests, identical
in content, but different in that one contained cues and one did not.
The "taest without cues" was expected to ldentify the correct answers
that had been reached primarily by kmowledge of the subject matter.
When this score was subtracted from the "test with cues", the differemnce
was assumed to be attributable to the use of cues.

4, The findings failed to show a significant difference detween
test scores for either Group A or Group B. These two groups received
the same treatment except that Group A had been required to read the
subject matter prior to testing, and Group B had been required to read
unrelated material.

5. The support of the null hypothesis in this investigation showed
that this sampling of students at the sixth grade age level did not
benefit from the use of cues as measured by the instruments used.

6. The comparison of scores on the "test with cues" between
Group B and Group C showed no significant difference. These two groups
received the same treatment except that Gmup B took the "test without

cues” prior to taking the "test with cues", and Croup C did not. These
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findings indicated that "set" had not been a contaminating factor in
the investigation amd alsc that fatigue had not been a factor.

7. Since the above comparison ruled out "set" and fatigue as
independent variables, failure to reject the null hypothesis in this
study was tentatively attributed to the stage of development of cognitive
functioning in the sge group used, possible imaccuracy of the tests
used, and lack of motivation.

8. It should be kept in mind, however, that the data reported
in this paper deal with the averages of groups, and that they do not
show whether or mot certain individuals would benefit significantly
from the use of cues.

9. If it could be demonstrated empirically that students do
benefit from cues, the implications would be threefold: (a) that test
scores should not be too heavily weighted in the evaluation process,
(b) that teachers make an effort to improve the quality of their tests,
and (¢) that students develop a test~taking technique as defimed in

such boocks as On Your Owp in College by Resnick (1963), which is now

in use at Weber State College. It would seem important emough to merit
further study with subjects at progressively advanced stages of mental
development, particularly in view of the fact that the differences
reported in this paper, although small, ere in the same directioan.

10, Another interesting area for investigation along this line

is the effect of coaching on the use of cues.
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APPENDIX

Directions given to the teachers whose students
participated in the study

1.

On Wednesday during your reading class, assign about 30 minutes
of reading material to each of your students (all different or
all the same whichever you prefer), and tell them that this is
what they should read during tbe cbservation om Thursday.

3

'he observation and testing will begin at 9:00 Thursday.

Tell the children they are asked to participate in a study of
sixth grade children, They will be asked to read for 30 minutes
and then take 2 multiple~choice tests.

Since it is a test of the whole group amd not individuals, the
student shall be known by a number only. They should remember
their own number and sign that nuuwber on their answer sheetge~
not their names.

Give each student his mumber; then read off all studeats in Group A.
Instruct each student to stand as his number is called. When

they are all standing, ask them to take a pencil and science book
to rooms 114 « 115,

When Group A has left, read the numbers for Groups B & € in the
same way and have them take their reading waterial and a pencil
to rooms 120 « 121 for Group B and rooms 118 - 119 for Gwup C.
They will receive further instruections in the testing rooms.

ruct riven to the ¢ elors, who

assisted in the testing procedures

1.

Call the roll (numbers omnly) of the students in your group.
Be sure you have no one who belongs in a different group. Check
to see that each ome has reading material and a pencil.

Tell or vread to the studentse

"You are asked to participate in a study of sixth grade
students in the anility to take tests. No names will be used in
the study, It is important that you do your very best. The results
of this observation are expected to show how studeants may make
bettar test scores in the future and to show teachers how to make
tests that are fair to everyone. I can not explain all the details
to you at this time, but you can see how your honest efforts arve
necessary in order to make the results meanimgful.

First you will have 30 minutes to read the material your
teachers assigned to you. Then you will take 2 tests. Some of




6.

10.
11.

you may not f£inish reading your agsigmment. Others may finish
before the time is up. In that case, you may read parts of it
again to study it more thoroughly, or you may c¢lose your hocks and
sit quietly till the time is up. The only thing we ask 48 that
you remain in your seats and do not disturb the others.

You may now begin to read, and I shall stop you at the end
of 30 minutes.”

At the end of the reading period, say - "Close all books and
strateh for one minute. Stand begide your chair, but do not talk
to your neighbor.”

Pans out answer sheets. You will note that the answer sheets

have "CAT Arithmetic Tests” printed on them. Assure the students
that this is not an arithmetic test. Have the students write their
numbers on the answer sheets.

Explain how they are to select their answers and blacken the
appropriste space on the answer sheet. Let them do the two
“for practice only" problems. The small block for samples A
and B should be crossed out and not used by the students.

Pass out the test papers and explain that they are nmot to mark

on these. They wmust put all answers on the answer sheets. Ask
them to look over the papers to see if all the print is clear,
There should be no questions asked after they start the test.

Tell them, "Bven though you may not know some of the answers,

try to figure out which is the right snswer and make as high a
score 25 you can. There is no penalty for guessing. Answer all
the questions that you have time for. Start with #1 on your answer
sheets and go through #40. If you finish before the time is called,
you may go over your work or just sit quietly.”

Note the time and allow 25 minutes, While they are taking the
test, walk around and see that everyone has his number on the
answver sheet,

Collect the tests and exchange tests with the cther group.

Distribute the next test without delay and proceed the same as
for the first test., Allow 25 minutes.

At the end of the test, collect all tests and answer sheets.

Thank the students aud have them return to their home rooms.
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1, BSugar is -
a) a by-product of physical changes
Qan ingredient the plant needs to make proteins
¢) a mineral product

d) a2 low-calorie diet food

2, Foods for snacks which are not so likely to spoil our appetites
at mealtime sre -

a) bread and jelly sandwiches b) chocolate cake and pie
fruits and popecorn d) none of these
3. arrots contain -
‘Jimm:!.ns \ & C b) vitamin B

4. Ome item of food that contains the materials for building bones,
muscles and blood is -

8) a grain of comn b) seaweed
c) an egg d) lettuce
5. Vuhich energy rays from the sun are used by plants in making food?
@) red and violet b) red and green
¢) green and violet d) all of these
6. What gas does growing grain return to the air?
a) carbon dioxide oxygen
7. An Alaskan fur seal may eat -
a) a crab @ an octopus
¢) a walrus d) a porpoise

a) molasses and honey corn and potatoes

8., Foods which contain a great ,rmmmt stayrch are -
¢) beef and pork d) milk and eggs

9. when lake water evaporates into the agir -
a) it can not return to earth
b) it will £all to earth again some day

10, Yeast is =

2) an amoeba b)\ a cluster of many tiny animals
¢) an animal @ a kind of fungi
11. The chief food of the people of Mexieco is -
rice b) cheese
¢) corn d) wheat

12. A test used by chemists to detect the presence of carbon dioxide

is with -
a) litwus paper @ limewater

13. A kernel of grain contains a tiny baly plant called -
8) a zeed germ ) an embryo

¢) a yolk d) wheat
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i4. The food making mschinery of a plant is its -

a) protein b) thora
¢) blossom (@)) ehlorophyll

15. rbon dioxide is found in human breath mostly during -
(@) exhaling b) imhaling

a) an allergy (b))a deficiency disease

16, The lack of a particular vitamin in your diet may cause -
¢) an attack of appendicitis !i any of these

&) nitrogen and hydrogen (b)) sunlight and carbon dioxide

17. The ingredients necessary for plants to mske food are -
¢) oxygen and iron a11 of these

18, Pat coutained in the cells will produce a waxy "raincoat” on
the leaves of -
a) cactus b) mushrooms
é apple trees d) cactus & mushrooms

19, Because fat has more fuel valuwe than sugar and starch «
a) it forma the largest portion of the diet of people living in
tropical climates.
it is an especially useful in cold climates.
¢) it is the quickest energy food.

20, vhich minerals are especially important for bone growth?
a) iron and nitrogen
caleius and phosphorus
¢) caleium and nitrogen
d) potassium and calcium

21, Protein may be found in -
a) dead cells living cells
) living cells and dead cells ) neither of these

22. Almost everywhere in the world, grain is -
a) a prodwet very difficult to raise.
b) a plant that requires heavy rainfall,
¢) used to feed chickens, cattle, and hogs more than humans.

@) an tmportant food crop.

23. vhich mineral is needed in our red blood cells to carry oxygen?
a) phosphorus

lead
iron
potassium

24, Molds are -
(a) useful to man when making penicillin
b) white
¢) poisonous to touch
d) sweet smelling




25. A lime is -
an example of citrus fruits
b) a source of vitamin B
¢) a smal]l gweet lemon
d) a product grown mostly in cold climates

26. Hater and carbon diocxide are changed into sugar in the bodies of -

G’) plants b) animals

¢) bacteris d) all of these
27. Chlorophyll may be found in -

a) mushrooms b) fungi

¢) bacteria @)) oak leaves

28. 1f you get the odor of burning feathers when you burn a piece
of food, then that food contains =

a) acid b) alkall
¢) sugar @)) protein
29. The gas contained in the smoke of burning wood and coal is -
a8) oxygen m ecarbon dioxide
¢) sulpburic acid d) hydrogen

30. You should eat candy -
a) when you are hungry
b) before meals to increase your appetite
¢) during your meals
@ after weals as a dessert

31, vhich of these foods are seeds?
a) potatoes and carrots
b) lettuce and tomatoes
@% peas, beans and nuts
asparagus

32, Water -
a) uandergoes a chemical change when it turms te ice.
b) becomes lost forever as it evaporates.
kwpa traveling in an endless cycle.
d) is a pure element found in nature,

33. The energy found in the meat we eat -
a) was taken by plants from the minerals of the ground,
b) was absorbed by the animals from the sunlight.
actually comes from sugar content of the meat.
was taken from the plants which were saten by the animal,

34, Vhich vitamin 1is sometimes called the sunshine vitamin?
a) A b) B
) ¢ @y
35. Pour loaves of bread have about the same fuel value as how many
ds of lettuce?
100 b) 500
¢) 710 d) 1000
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36. lorophyll can be recognized by its -
(@) eolor b) taste
¢) cmell d) all or none of these
37. The sprouting of a seed vhile it is still using its stored food
is called -
a) )germination b) pollinization
¢) fermentation d) all or none of these
38, 014 leaves and dead wood softem and decay because of the work of -
a) bacteria b) fungi
¢) moisture and warmth all or none of these
39. uhich of these foods is grain?
#) beets @ oats
¢) carrote d) all or nome of these
40. Vhat part of a plant supplies most of the minerals and water for

the plant?
a) leaves b) blossoms
(e))roots d) all or none of these
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1. Sugar is an -
a) by-product of physical changes
() ingredient the plant needs to make protein
¢) mineral product
d) low-calorie diet feed

2. Foods for snacks which are not so likely to spoil our appetites
at mealtims are -

a) a sandwich b) a plece of cake

¢)) fruits and popcorn d) none of these
3. Carrots usually contain both vitamin A and vitamin C.

a))true

b) false

4. One item of food that contains the materials needed for building
bones, muscles and blood is an ~

a) grain of corn b) seaweed
egg d) lettuce

red and violet b) green

5. gh\\pxh energy rays from the sun are used by plants in making food?
a)
¢) red d) violet

6. All plants return carbom dioxide to the air.
true

@ false

7. An Alaskan fur seal may eat an -
a) eradb @octop\m
e) walrus d) porpoise

a) honey b) )corn and potatoes

8. Poods which contain a great amount cﬁstnmh are -
¢) meat d) milk

9. Vhen lake water evaporates into the air, -
a) it can never return to earth.
it sometimes remains in the air for many days.

10. Yeast i a «

a) amoeba b) animal cluster
¢) animal @) kind of fungi
11. The chief food of the people of Mexico is -
fish and rice b) erackers and cheese
¢))com d) wheat and ocats

12. A test used by chemists to detect the presence of carbon dioxide is -
a) always with limewater
) pometimes with limewater
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13. A kernel of grain contains a tiny baby plant called an -
a) seed germ embryo
¢) yolk d) wheat
14. The food making machinery of a plant is -
a) protein b) thorns
¢) blossoms (@)) ehlorophyll
i5. rbon dioxide may be contained in human breath -
(@) mostly during exhaling
b) never during inhaling
16. The lack of a particular vitamin in diet may cause & -
a) allergy @Zeﬁcumy digease
¢) attack of appendicitis ) any of these
17. The ingredients necessary for plants to make food are -
a) nitrogen sunlight and carbon dioxide
¢) oxygen iron
18. Fat contained in the cells will produce a waxy "Raincoat™ on the
leaves of ~
a) all caeti b) mushrooms only
c)) apple trees d) cacti and wmushrooms omly
19. Because fat has more fuel value than sugar and starch, it is an -

a) forms the largest portion of the diet of people living ia
tropical climates,

@upecuuy useful food in cold climates

¢) quick energy food

20'

Which minerals are especially important for bone growth?

a) iron ealeim and phosphorus
¢) nitrogen d) potassium
21, Protein may be found in -
a) dead cells omly @living cells of both plants
and animals
¢) plants only d) animals only
22, Almost everywhere in the world, grain is an «
a) product very difficult to raise,
b) plant that requires heavy rainfall.
¢) used to feed chickens, eattle, and hogs more than humans.
d) important food crop.
23. vhich mineral is needed in our red blood ¢ells to carry oxygen?
a) caleium and phosphorus b) lead and zinec
¢))iron d) potassium and calcium
24, idg are =

&) sometimes useful to man in making pemicillin.
b) always white

¢) always poisonmous to touch

d) all sweet smelling
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25. A lime 1s an -
(éEDGxample of citrus fruits b) source of vitamin B
¢) small sweet lemon d) product grown in cold climates
26, Water and carbon dioxide are changed into sugar in the bodies of -
éplant‘e b) an animal
¢) a bacterium d) none of these
27. Chlorophyll may be found in -
a) mushrooms only b) all fungi
¢) only bacteria Q oak leaves
28, 1If you get the odor of burning feathers when you burn a plece of
food, then that food contains a ~
a) acid b) alkali
¢) sugar protein
29. The gas contained in the smoke of burning wood and coal is -
a) oxygen and nitrogen carbon dioxide
¢) sulphuric acid and oxygen d) helium and hydrogen
30. You should eat candy -
a) never b) any time you are hungry
¢) only during meals @})after meals as a dessert
31. Which of these foods is not a seed?
a) nuts b) peas
carrot d) beaans
32. Water is not -
a) a liquid
b) found in the atmosphere
(€))a pure element found in nature
d) capable of being reused by plants and animals
33. The energy found in the meat we eat -
&) came first from the sun
b) was taken into plants by their chlorophyll
¢) was taken from the plants which were eaten by the animals
ail of these
34. Vhich vitamin is sometimes called the sunshine vitamin?
a) A b))D
¢) B C
35. Four loaves of bread have about the same fuel value as how meny
heade of lettuce?
a) 10 ®)) 100
c) 500 d) 1000
36. Chlorophyll can be recognized by its -

&) taste b) /eolor
¢) smell d) all of these
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37. The sprouting of a seed while it is still using its stored food
is called -
a) pollinization @ germination
¢) fermentation

d) all of these
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and dead wood soften and decay because of the work of -

b) fungi
and warmth

] ) n.‘;!. of these
39 Which of these foods is not grainm?

‘ %
d; wheat

b) oats
@ijﬁsts d) none of these

40. What part of

a plant supplies most of the minerals and water for
the plant?

) leaves B)
) J)roots

d) all of these

blossoms
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