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David M. Nolan

ABSTRACT

It was the purpose of the study to test the theory
that grades assigned to students' work function as a rein-
forcement and thus effect performances sﬁbsequent to the
receipt of the grades.

| The experiment was conducted with students enrolled
in an educational psycholiogy course (F. E. 200) at Michigan
State University. In two sections of the course there were
225 undergraduate students (99 in the first section and 126
in the second) for whom all information was available pertinent
to the experiment. There were 68 males and 157 females in
the experimental population.

A treatment-by-levels with one replication design
was used to test the hypotheses. The students were divided
into three levels based on their grade point averages (Hi,
M:"Ld, and Lo). The treatment variable consisted of the random
assignment within each level of grades of A, C, or F to an
essay examination taken by the students. The criterion
variable consisted of the scores attained on an objective
test covering the next assigmment and administered at the next
class meeting. An effort was made to include a second control
variable based on the students' attitudes toward work per-
sistence. However, the instrument intended to measure this

attitude failed to function at a level high enough to warrant
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the use of scores obtained with it.

Evaluation of the results was accomplished by means
of an analysis of variance to determine what, if any, differential
effect occurred as a result of the various treatments within
levels. The analysis was done for the total population and
separately by sex. In no case was the main effect (treatment alone)
'found to produce significant results. Likewise, in all cases the
simple effect (interaction of treatment by levels) failed to show
significant results.

The limitations of the study were:

1. Failure of the work persistence attitude scale
to provide an effective control.

2. Ethical restrictions limiting the treatment
variable to a single application.

3. The fact that all subjects were at least sopho-
mores in college and thus less likely to show the effect of
a single treatment.

L. All subjects were enrolled in a required course
leading to a teaching certificate.

5. It was possible that the treatment was not inter-
nalized by the students.

It was concluded that within the limitations of the study
there was no evidence to indicate that grades assignéd to one

student performance have an effect on a subgequent performance.






CHAPTER I
DEFINITION OF THE PROBLEM

A frequent bit of advice given to new teachers is to
grade low. The reason generally given has to do with student
motivationi. The tone of the advice and the advice itself lead to
the idea that grades are rewards and that by arbitrary manipulation
of these rewards the teacher may gain the desired academic per-
formance.

A low grading procedure could have a number of effects.
For Séﬁe students it might result in harder work in order to
achieve the grade to which they aspired. For some, who may not
be particularly grade conscious, it might not have any effect
wﬁatsoever. For others it might serve as a reinforcement of an
attitude of academic inferiority and result in a lower classroom
performance. An easy grading policy might be expected to have
similar effects. Some students may be encouraged, and, as a
result, strive for further rewards. Some may not be affected,

and some might find themselves in a situation of a cheap reward

and, therefore, a resulting lower performance.

4
B

grades received on one assignment had on students' performance

The present study was an investigation of the effect

on an assignment immediately following.
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Theoretical Statement and Assumptions

In theoretical terms, the problem and the study may be
thought of as dealing with situations of positive and negative
reinforcement. Hilgard, in his book Theories of Learningl, provides
a model for such an approach in his summary and attempt to mediate
the various learning theories he has reviewed. It may be assumed
that students' classroom behavior is motivated, an essential in
a learning situation. Despite the desirability expressed by Hilgard
for intrinsic motivation, the extrinsic goal of a good grade may be
considered an adequate goal for generating sufficient motivation
to make a "provisional try... The theory supposes that a provisional
behavior route is kept in suspension until its consequences change
its provisional status; if it is confirmed it is an appropriate path
of action to be followed.“2 Thus, students who have had extensive
experience in receiving high grades are positively reinforced when
given another high grade and would be expected.to continue striving
for further rewards. A negative reinforcement with the same kind of
student would be the .assignment of a low grade which would be
expected to result in a change of behavior from that which had
previously produced high grades.. Other combinations are possible
which might produée a number of reactions:

1. Low-grade-point-average students given low grades
would be positively reinforced and thus expected to perform at

their customary low level.

1. Ernest R. Hilgard, "Reinforcement, Provisional Try, and
Feedback," Theories of Learning, Appleton-Century-Crofts, Inc., New
York, pp. 469-472.

2. Ibid.
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2. Low-grade-point-average students given high grades
would be negatively reinforced and a change in the direction of
the negative reinforcement might be expected.

3. Lesser reinforcement (positive or negative) would
be expected with middle-grade-point-average students when given
high or low ;;rades and, therefore, would be expected to result
in less change.

L. High and low-grade-point-average students when given
middle grades wouldknot be receiving strong reinforcement in
either direction and might be expected to react with less change
than the extremes.

Thus, it becomes evident that the problem is compounded
by the past academic achievement of the students. That is, a
strong positive reinforcement to one student may be strongly
negative to another and mild to still another, all depending on
past experience in receiving grades.

A second delimiting factor is likely to exist within
the above theoretical scheme. Individual differences among students
within the different grade levels would result in studénts being
more or less resisteﬁt to the reinforcement. For example, although
there may be an average reaction among high-grade-point-average
sudents to a negative reinforcement, the‘differing attitudes of
the indivicdual students toward their work and the rewards accruing
from it, might be expected to cause some to react more strongly

than others to the negative reinforcement.
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Basically then, the problem is to empirically investi-
gate, within the controls of grade level and attitude toward work,
the short-term effects of grading hard or easy on students'
academic behavior as measured by an achievement test.

Hypothesis

From the theoretical statement above, the following
brief hypothesis may be made. It is hypothesized that: The
academic performance of students subsequent to arbitrary positive
or negative reinforcement in the form of assigned grades will be:

1. influenced by the reinforcement and

2. 1influenced in the direction of the reinforcement
and by the students' attitudes toward persistence in their work.

The reason for the two Hypotheses, one nondirectional
and the other directional, is the lack of evidence from past studies
as to what effects might be expected. For instance, there is a

3

school of thought” which claims that the assignment of certain grades
results in complacence and an easing in effort. Results of studies
on the subject are not clear as to what direction an effect might
tuke.
Overview of Study
Chapter Two is devoted to a review of other research

which has been done in the general area of the effects of various

kinds of evaluation on further performance.

3. P. J. Fay, "The Effect of the Knowledge of Marks on
the Subseguent Achievement of College Students," Journal of
Educational Psvchology, 28: pp. 548-554; 1937.







In Chapter Three the design of the study is explained.
It includes descriptions of the possible errors, assumptions, and
the null hypotheses. In addition, the experimental procedures
are described.

The fourth chapter contains descriptions and charact-
eristics of the measurement instruments used in the study.

Chapter Five constitutes the actual analysis of the
data with appropriate graphic presentations.

In Chapter Six, a summary is presented with an emphasis on
the conclusions and implications of the study. This chapter also

includes the observed limitations of the methods used.






CHAPTER II
REVIEW OF PERTINENT RESEARCH

There is general agreement in the literature that
research 1s needed on the subject of the effects of grades on
student performance. In the 1950 edition of the Encyclopedig

of Educational Research, C. W. Odelll, editing the chapter on

Marks and Marking Systems, wrote tlat there had been extensive
attention given to grades and grading practices, but that there
were few studies giving some semblance of objective data of the
results of attempts to improve marking systems. He specifically
observed that '"the question of the effects of marks upon those
to whom they are given is very important and merits much study.
Much opinion has been expressed, but few facts are available."
Ten years later Max Wingo2 stated in the 1960 edition of

the Encyclopedia of Educational Research that "more specific

information is needed in this area, particularly with respect
to such questions as these: ...What are the effects of evalu-
ation on stud .7 attitudes, understandings, and behavior patterns?"

1. C. W. Odell, "Marks and Marking Systems", Encyclo-
pedic of Educational Research, New York, McMillan, 50: pp. 711-717.

2. G. Max Wingo, "Methods of Teaching", Encyclopedia
of Educational Research, New York, McMillan, 60: pp. 848-859.







In order that a consistent approach to the writing in

the field under per@%al may be assured, the outline for evaluating
research in psychology and education presented by Farquhar and
Krumboltz3 has been employed wherever appropriate. The outline
covers five basic parts of any research presentation: the problem,
the design, the procedure, the analysis and the interpretation.

The original intention was to review the literature for
the pastten years, but truly pertinent research was as scarce
as Max Wing04 had warned. It was therefore, decided to include
what could be found prior to 1950, despite Odell's? similar
warning concerning research prior to that year. In some of the
older studies it would not be appropriate to apply the rigorous
evaluation advocated by Farquhar and Krumboltzé, and in such
cases, modilications are made.

On the whole, Odell7 and Wingo8 were found to be correct
in their evaluation of research done in the field of the effects
of marks on the recipients. 0Odell commented that there were few
studies with "even semi-objective data."

3. William W. Farquhar and John D. Krumboltz, "A Check

List for Evaluating Experimental Research in Psychology and Education,"
Journal of Educational Research, 52: pp. 353-354, 1959.

L. ‘¥ingo, op. cit., p. 848.

5. Odell, op. cit., p. 711.

o~

Farquhar and Krumboltz, op. cit., p.353.
7. Cgell, op. cit., p. 717.
8

. Wingo, op. cit., p. 859.






Most of the studies reviewed are simply not worth re-
!
porting. An example of a typical piece of research whosetitle

tempts a plunge into the dusty archives of the '20s is "Pupil
Reaction to School Reports" by W. A. Barton.? There was no
statement of the problem at all. The design, procedure and
analysis consisted of asking an undisclosed number of high school
students questions about marks and reporting their responses in
percentages. It may well be that Barton was forced to leave out
much of his study in order to satisfy publication requirements.
The following are some of his results:

1. 60% said marks helped in planning.

2. 56% said they were more interested in a passing
mark than the subject.

3. 67% preferred percentage marks.

L. 21% preferred letter marks.

5. 6% preferred numbers.

6. 77% boys and 53% girls said low marks make them work
harder.

7. L3% boys and 48% girls said low marks make them feel
they are failures.

8. L48% boys and 54% girls said high marks make them work

harder.

9. W. A. Barton, Jr., "Pupil Reaction to School Reports,"
The School Review, 33:771-780; 1925, 34:42-53, 1926.







Because there is so much missing from the report of this

study, it is difficult to draw any conclusion other than that
there were mixed feelings among high school students toward marks
in 1926.

)75 One year prior to Barton's questioning, E. B. Hurlocklo
conducted an experiment in Harrisburg, Pennsylvania, that deserves
credit as one of the most diabolical ever perpetrated on a group
of elementary school children. The problem was clearly stated:

In tke classroom, do children who constantly receive praise for
their work show more improvement from day to day than do the
children who are reproved or completely ignored. The hypothesis
growing out of the problem is evident in the d#sign and procedure
of the experiment. Hurlock used all the students in grades four
and six in an elementary school. There were 48 boys and 106 girls.
Her criteria of improvement were the scores from the Curtis
Research Tests in Arithmetic, Addition Form. There were five
tests given on five consecutive days to the whole group. Each
test contained chirty items of equal difficulty. All pupils
participating were given fifteen minutes a day for practice.

On the basis of the results of the first test, the pupils were
assigned to four equivalent groups. Group C or control were

isolated from the others while the treatment was applied. Group

10. E. B. Hurlock, "An Evaluation of certain incentives
Used in School Work," Journal of Educational Psychologv, 16: op.

145-159; 1925.
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P or praised were individually called to the front of their class
and praised and encouraged. Group R or reproved were individually
called to the front of their class, told how stupid they were
and generally criticized for their performance. Group I or
ignored were just left sitting in the class while the P's were
praised and the R's punished. The treatments were randomly
assigned but there was no replication and levels of significance
were not prescribed.

The results of the ordeal were as follows:

P: showed steady improvement each day for the full
five days.

R: showed just as much improvement as P the first two
days,then dropped slightly and leveled off the last two days.

I: improved at first then dropped and leveled off
oelow R.

¢id not show as much improvement as any of the others
and were well below the others at the end of the five days.

The statement was made that the difference between P
and C at the end of the five days was the only one large enough
to be statistically reliable, but no figures were reported. A
breakdown by sex and age showed slight differences, but the sig-
nificance was not reported. Hurlock reported that the inferior

pupils (that is, those with the lowest scores on the first test)
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had the greatest gains under both praise and reproof. He did not
report the significance of the differences. It app ars likely,
however, that the difference between the inferior and the superior
pupils was a function of the limits of the test and theeffect

of regression toward the mean, rather than a result of the ex-
periment. The mean score for P on the fifth day was 20.22 with
a standard deviation of 7.68 which means that one S. D. above the
mean was a score of about 28, or just 2 points below the maximum
possible. It would appear that the superior in at least the P
group had topped out on the test, thus making any comparisons of
improvement between ability classifications invalid.

Although a number of conclusions and generalizations
were made, none of them are fully supported by the data except
thay praise showed better results than nothing. That is, P
resulted in greater gains than C. No statement was made of how
the experimental effect was obliterated.

In 1937, P. J. Fayll made an effort to measure the effects
of knowledge of marks on achievement in a beginning psychology
class.

The problem was clearly stated as an investigation to
determine the effects on achievement of a closed marking system

(students were told only that they were passing) compared to an

11. Fay, op. cit, pp. 548-554.
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open system (students were given letter grades, A, B, Ct, and
C, based on a test administered at the end of each four weeks
of the semester). The open system was designated experimental
(E) and the closed system, control (C). Students attaining D
or F grades on the first test had to be reported and were thus
forced out of the experiment. Greater achievement with the open
system as measured by gain between the first and final tests was
hypothesized on the theory that knowledge of progress would result
in greater incentive.

One hundred and ninety-six juniors and sophomores in
a beginning psychology class were divided into control and ex-
perimental groups on the basis of ACE Psychological Examination
scores and the scores on the first monthly test. All students
attended the same lecture session, but were divided into eight
discussion sections. Two instructors shared the lecture respon-
sibilities and divided the discussion sections equally, each
taking two experimental and two control sections. At the end of
each four weeks an objective test of 125 to 150 items was admin-
istered. E students were given their grades on each of the
tests. C students were told that they were either passing or
failing. The final exam consisted of 400 items. All test scores
were convertea to a standard scale with a range of O to 100, a

mean of 50 and a standard deviation of 14.
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The statistical design consisted of correlations between
test scores and gains or losses. Changes in a group's position
were reported as probability statements. Thus, for experimental
group A (those receiving an A on the first test), which increased
1.15 points between the first test and the final examination,
"there are 62 chances in 100 that this is a true increase." At
the time this experiment was conducted the statistical techniques
available were rather limited. Over criticism of the technique
employed is therefore, not called for.

Fay made no attempt to conduct the experiment with a
random sample of the college population although the conclusions
he drew were not qualified by a statement of the limitations of
the population. The control group, as previously described,
was adequate. There was no replication, nor were levels of
significance prescribed.

An exact replication would not be possible, although
an independent investigator could approximate the experiment
closely enough to check the findings.

The size of the sample was adequately described, but
other than the statement that they were sophomores and Jjuniors,
nothing further was said to describe it. No data on the ability
level of the students was reported, although Fay had ACE scores

on thun all. The experiment was conducted in such a way that
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differences could be attributed to experimental effect.

The number of items on the tests, the ranges, standard
errors, standard deviations and means were reported, but nothing
was stated which established the tests as valid measurements of
the material being studied in the course. The standard error
of the tests indicated a high enough reliability. There was no

mention of the appropriateness of tk statistics employed.

As has already been mentioned, Fay did not limit his
generalizations and conclusions to the population on which he
conducted his experiment.

Three basic conclusions were drawn from the experiment.
All are questionable on the basis of the limitations already
mentioned. However, quite specific factors serve to invalidate
each of them, as well.

The first conclusion which was not covered by a hypo-
thesis stated that if A and C students know their grades, they
work harder to retain or improve them, and that when B and Ct
students know their grades, they are satisfied, become complacent
and, therefore, slip back. This conclusion Qas based for the
experimental A group on a rise of 1.15 points on the standard
scale between the first test and the final examination. The
experimental C group had an even smaller rise and the B and

C+ students had equivalent drops. The conversion to standard
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scores introduced an ipsative factor making any comparison of
gains or losses between tests of limited value and certainly not
warranting the conclusion drawn. The nature of the standard
scale is such that if one group rises, some other group or groups
must fall. If the A and C students did much better on the final
test relative to the first test and the B and Ct+ students held
their raw score positions relative to the first test, the conver-
sion to the standard scale would make it appear that the B and

Ct+ students had dropped. It is quite possible that the B and C+
students improved relative to the first test, but not as much as
the A and C students, again resulting in an apparent drop on the
standard scale for the B and C+ students. Actually, the only
conclusion possible from the data presented is that one or more
of the groups moved in comparison to the others. However, the
size of the changes rule out even that possibility.

The second conclusion was offered in support of keeping
students informed of their grades. It stated that when students
know their grades, they are more apt to retain their relative posi-
tions (based on the first test) on the final examinations than
when they do not know their grades. Even if such a thing could
be considered pedagogically desirable, it is based on the following
correlations between the first test and the final examination:

Experimental: +.71

Control: +,60
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Because no data is provided showing the reliability or the sig-
nificance of the difference, it is impossible to accept the con-
clusion.

"It is better to keep students informed of their grades"
was the third conclusion. It is based on correlations of the
gains or losses between the first test and the final examination

and the ACE percentile rank. For the experimental group (who
knew their grades), the correlation was negative .05. For the
control group, it was positive .43. Such a difference certainly
appears significant even though no statement was made regarding
its significance.

Fay accounted for the difference by saying that the
lower IQ's in the experimental group gained as much as the higher
IQ's because of the added incentive of knowing their grades,
thus resulting in a low correlation. In the control group,
without the extra incentive, the low IQ's did not gain, while
the brighter students did because they were bright. Even without
pointing out the obwious alternative to this conclusion, it may
be discounted from the data. A table showing the number of gainers
by ACE percentiles indicates that there were the same number
who gained in the experimental and control groups below the
LOth percentile. However, the control group had more gains between

the 60th and 90th percentiles. The control group's greater gains
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between 60 and 90 account for the higher correlation and, without
attempting an explanation of the reason for C's gains, the tempta-
tion is for a conclusion the exact opposite of Fay's. The tempta-
tion must be resisted, however, because of the previously explained
weaknesses in the experiment. Fay's experiment and conclusions
have been used as a defense of the use of grades. Such use app ars
completely urwarranted on the basis of the published account of

the experimenf.

An experiment conducted in 1941, in Texas, gives some
evidence that grades do not do what teachers think. Portwood12
reported the results of the elimination of a failing grade in
a Negro high school in San Antonio. The problem was ill defined,
the design was lacking, the procedures were haphazard, the analysis
was almost nonexistent and the interpretation left much to be
desired. About all that can be said for the experiment was that
it should have given the experimentor a hunch, and he should have
followed it up. There is no evidence that he did. The hunch is
the only reason for including Portwood's experiment.

At the beginning of the school year the 650 students
were informed that the F grade had been eliminated and no student
need worry about failing. The student attitude at the beginning

was typified by the statement: 'Why work, if I can't flunk?"

12. T. B. Portwood, "Success Dones It-When Pupils Can't
Fail, They Don't,: Nations Schools, 28: pp. 60-62; 1941.
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The teachers had a rather similar reaction: "Pupils won't come

to school if they know they can get by," and "How can I force
studehts to work?" Portwood stated that attendance did not

drop, that the teachers reported increased interest on the part

of students, that the technique resulted in better teacher planning
and better guidance. How he arrived at any of these conclusions
was not related. If proper controls and evaluation criteria had
been included in the experiment, the results could have been
significant, because the F for failure must have a special value

in a low socioeconomic group such as an all-Negro high school in
San Antonio. As it is, there is only the hunch that the elimination
of the F may have had an effect on both the students' and the
teachers' performance.

A number of articles expressing personal and collected
opinions about grades and their effects appear throughout the
yeara. Typical was an article by Ruth Little13 which consisted
of a large number of statements from teachers about grades. The
title was a question: "Whither Grading" and the appareht answer
was: We do not know.

14

In 1961 Bostrom, Vlandis and Rosenbaum ' reported a

13. Ruth C. Little, "Whither Grading'", National
Education Association Journal, 36: pp. 12-13; 1947.

14. Bostrom, R. N., "Grades As Reinforcing Contingencies
and Attitude Change," Journal of Educational Psychology, April,
1961, V. 52, No. 2.
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study in which they used grades as reinforcements in the changing
of attitudes. Bostrom commented on the lack of research related
to the étudy with the statement that, "Little, if any, information
is available about the effects of grades on the students to whom
they are given."

The problem was clearly stated as an examination of the
effect of differential assignment of grades to essays, on subjects
about which the students would be likely to have preformed atti-
tudes. The underlying hypothesis was that grades will act as a
reinforcing contingency and thus affect behavior. Specifically,
good grades should result in repetition of previous attitudes
while poor grades will decrease the likelihood of repetition of
previous attitudes. It should be noted that while the hypothesis
appears to be only a restatement of what any and all teachers
hope to accomplish through the assignment of grades, it deals
not with the quality of the work to which a grade is assigned,
but with the attitude expressed by a student in the work.

15 that

The hypothesis was based on the theory of Doob
an attitude is an anticipatory response which mediates overt
behavior, but which in turn is derived from the reinforcement

of overt behavior.

15. L. W. Doob, "The Behavior of Attitudes," Psychological
Review, 1947, 54: 135-156.







The study was conducted by assessing the attitudes of
228 students in communication skills classes with a questionnaire
on four attitude-influenced subjects. Because the results for
one subject were highly skewed and for another unreliable, the
study was conducted with only two of the subjects measured:
legalized gambling and socialized medicine. The position assigned
was opposite to that determined by the scale and the topic assigned
was the one on which the particular student showed the strongest
initial position. The essays were written in class within a time
limit of 30 minutes. The students were promised grades on the
following day. Grades were assigned randomly; one third was given
A, one third was given D, and one third was not given a grade.
Students in the no-grade group were told that there had not been
time to assign them grades. Immediately after the essays were
returned, the attitude questionnaire was re-administered.

Change scores on the attitude scale were determined by
subtracting post-test scores from pre-test scores. Because no
information was provided regarding the reliability of the scale
scores or the change scores, it is not possible to comment on
the level of significance used as a criterion of true differences
between groups. Otherwise, the statistical design was appropriate.
The mean change for each group (A, D, and No-Grade) was computed

and a t test recommended by Edwards16 for heterogeneous variance

16. A. L. Edwards, Experimental Design in Psycholog-
ical Research, (Revised Edition), New York, Rhinehart, 1960.
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was employed to check the significance of the differences between
the groups. The significance of the difference between group A
and D was .01, between A and No grade .05, and between D and no
grade less than .10. The population from which the sample was
drawn was not specified and the selection of the sample was not
described. The control group consisted of the No-grade group and

was selected at random from the sample. Treatments were assigned.

fo s me AR 4rm emaT]
=g el
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2t reniom. Txe level of sigmilicznes Jor oz
hypothesis was not stated although the conclusion did make the
rejection.

Because the attitude scales were not adequately described,
it would be impossible to do an exact replication of the study.
Otherwise, the procedures were sufficiently well described to
permit replication. Although the size of the sample was given,
other characteristics were ignored. The treatments were randomized
so that differences could be attributed to experimental effects.

The main weakness of Bostrom's study is the criterion
of evaluation. The entire study hinges on the reliability and validity
of the attitude scales. The fact that one scale was discarded
because it was unreliable indicates that some reliability information
was acquired on the scales, but none was reported. Nothing at all
was said about the validity of the scales.

The test of the hypothesis was based on the change scores

from the attitude scales. Without knowing the reliability of these
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scores, it cannot be concluded that the statistical assumptions
for the test were met.

The conelusion that good grades wer: demonstrated to
serve a reinforcing role in contrast to the effects of poor or
no grades was consistent with the obtained results. Qualifications
were made concerning the generalization as far as the limits of
the experiment and the sample were concerned.

Despite the severe limits imposed by the inadequate
treatment of the criterion measure, there can be little doubt
that Bostrom et al demonstrated a definite change in attitude
resulting from an assigned grade.

If a grade on a single essay can be demonstrated to have
a causitive effect on an attitude concerning socialized medicine,
it seems reasonable to conclude that grades could also have an
effect on attitudes concerning learning, school and specific
subjects in school.

Another demonstration of the effect the results from
a single task had on student behavior was acaomplished by Page17
in his study of the effects of teacher comments on subsequent
student performance. This study was not aimed at measuring the
effect of grades or the manipulation of grades as such, rather
at measuring the effect of written comments about students'

performance. It showed that students' work may be affected by

17. Page, Ellis Batten, "Teacher Comments and Student
Performance: A Seventy-Four Classroom Experiment in School
Motivation," Journal of Fducational Psychology, August, 1958,

V. 49, No. 4.
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by the teacher's reaction to previous work.

Page18 stated the problem clearly: What effects have
teachers' written comments on students' papers on the students!
future performance? Directional hypotheses were not stated and
the non-directional hypothesis was implied by the design.

Random sampling procedures were followed throughout:
The selection of seventy-four secondary school teachers, the
teachers' selection of one each of their classes, and the
assignment of students from that class to one of three treatment
groups. The procedure consisted of grading an objective test in
the usual fashion by assigning a letter grade to each test peper.
The papers were matched in groups of threes according to the
grade received and assigned a treatment of:

1. No comment (N), just the letter grade;

2. A specified comment (S), according to grade received;

3. A free comment (F), whatever the teacher chose to
write.

The scores on the next objective test administered by the teacher

were reported to the experimenter and became the criterion measure.

The ranking of students within levels (matched groups of three)

on the second test was the data used in the analysis of variance.
The results showed differences in performance on the

criterion tests as follows: F significantly higher than N, F higher

18. Page, op. cit.
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than S but not significantly, and S significantly higher than N.
| Page concluded that teachers' written comments "have a measurable
and potent effect_upon student effort, or attention, or attitude,
or whatever it is which causes learning to improve."19
There is no question that Page's data showed significant
differences and that the study was done with adequate procedures and
analytical techniques. However, his conclusion is not the only
one possible from the results. It would have been quite possible
to conclude that those students who did not receive written
comments, and who probably knew that many of their fellow students
had received them, felt neglected by their teachers and as a
result did not learn as much, or try as hard, or 'whatever".
The weakness in this study then, is the lack of control groups
covering the communication between treatment groups.
The study, nevertheless, demonstrated that it is
possible for some kinds of evaluative reactions (grade, comment,

or lack of comment) to influence a student's academic performance

over a short period of time.

Summary
In summary, it can be said that despite the recognition
of the need for research on the problem of the effects of grades
on student behavior and attitudes, little of significance has been

done. The work of Bostrom, Vlandis and Rosenbaumzo, in 1961,

19. Page, op. cit.

20. Bostrom, op. cit.
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indicates an effect on an attitude from a grade. Page'SZl study
showed some direct effect on students' academic behavior. Although
there were some gfforts to measure the effects of grades on student
performance, the limitations of the studies rendered the results

inconclusive.

21. Page, op. cit.



CHAPTER III

THE DESIGN OF THE STUDY
The Treatment by Levels Design

There are a number of statistical designs available
for the analysis of a study attempting to determine the effects
of various treatments on a population., Following the recommenda-
tion of Lindquistl, it was determined to use the treatment-by-
levels design with an analysis of variance. The major purpose of
this design is to increase the precision of the treatment com-
parisons by matching the treatment groups with reference to a

control variable related to the criterion variable.

The Control Variables

Because of the likelihood that the criterion variable
(scores on an objective test) would be positively correlated with
the academic ability of the students, the experimental pbpula—
tion was divided into three levels based on grade-point-average.
It was this division into levels that increased the precision
of the experiment. A second control variable about which the

presumption of correlation with the criterion is not possible:

1. E. F. Lindquist, "Treatment X Levels Designs,"
Design ari Analysis of Experiments in Psychology and Education,
Houghton Mifflin, Boston, pp. 121-149.
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is the scores obtained on a ten-item Attitude Scale. An Analysis
of this scale was required before it could be considered a true

control variable.

The Treatment Variable

In view of the objectives of the study, it was necessary
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