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Abstract approveds

The purpose of this research was to study the effect
of teachers' written comments on students' homework
papers. Fourth, Sixth and ninth grade mathematics classes
in Saudi Arabia were selected for the study.

The hypotheses for the study stated the following:

Teachers' comments significantly increase students'
achievement in mathematics.

The effect of teachers' comments depend upon
students' grade levels.

Six mathematics teachers in each grade level were
randomly selected for the study in the city of Mecca,
Saudi Arabia. Two classes for each teacher were randomly
assigned, one as the Control group (No-Comment) and the
other class as the Experimental group (Comment). For ten
veeks the teachers collected homework papers three times
a veek. The homework papers in the Control group were

graded by marking problems right or wrong. Homework



papers in the Experimental group were graded the same way,
and had teachers' comments; i.2., comments--whatever the
teacher chose to make.

An independent test measured whether these groups
behaved differently from cne another. Two forms ¢f the
final examination for each grade level were used as pre-
post tests. A two-way analysis of variance was used to
determine if students' achievement in the course was
affected by the comments.

The results of the analysis of variance indicated
that there was a significant difference in the mean |
achievement of the students in the experimental group.
The treatment was'effective in each grade level.

To test the relation between effeciiveness of
teachers' comments and students' ability, the students
were divided intc three different groups according to
their performance in the previous term mathematics
examination. All the groups responded equally to the
treatment. The effectiveness of teachers' comments did
1ot depend upon the ability of the students or grade
level in the fourth, sixth and ninth grade mathematics

clasoed.
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Achievement Effects of
Teacher Comments on Homework in
Mathematics Classes in Saudi Arabia

CHAPTER I

INTRODUCTION

Some of the most vexing problems before teachers
and parents center about homework. Shall we have homework,
or shall we not have homework? How long should pupils be
expected to study at home? A+t what age, grade and school
level should home study begin? 1In how many and in what
subjects should secondary pupils be required to study at
home? Can pupils succeed in school work without homework?
Is it worth a teacher’s time to inspect homework and write
comments on students® homework papers? It would be highly
desirable to answer all these questions for all subjects
and all levels of school organization, but obviouziy that
task is too comprehensive for one study. It must be
attacked by many workers in each level of school crganiza-
tion. The aim of thisg study is to throw light on the
general problem at one particular spot, and it remains
for others to illuminate at other points.

There has been much discussion about homework.,
Prequently the principals of schools in the same
neighborhood have different views about the matter, and

as it often hapvens;, especially when a principal is
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careless or inefficient, that teachers in the same school
are permitted to exercise varying policies in the assign-
ment of homework.

A careful investigation of the rules adopted in
various places for the regulation of homework shows a wide
divergence of practice. In some cities the teachers are
given full freedom as to the kind and amount of homework
which may be assigned. It is extremely difficult for the
teachers to give more attention to the needs of individual

pupils especially in large classes.
THE PRCBLEM

Each year mathematics teachers spend many hours
writing comments on homework papers being returned to
students. Apparently they believe that their words will
produce some results in students® performance, superior to
that obtained without comments. Yet on this point solid
experimental evidence, obtained under classroom condi-
tions, has been abgent. One will comment copiously,
another not at all, and each believes himself to be right.

The study is aimed at providing experimental
evidence about the effects of teachers®' comments on
student performance. It investigate$ the question: Do
teacher comments on students' homework in mathematics

effect achievement in mathematics? It is also the aim



of this study to examine the relationship between the
comment effect if any and students' ages or grade levels.
Such a question will find its clearest answer in an
experimental study; one in which some students receive

teacher comments, and others receive no comments.
STATEMENT OF THE MAJOR HYPOTHESES

The major hypotheses are as follows:
Treatment
le There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students in the experimental group
and the control group as measured by the average

score on teacher made tests.

Grade
Hys There is no significant difference in the mean
grade levels in fourth, sixth and ninth grade
mathematics students, between the experimental
group and the control group as measured by the

average score on teacher made tests.

Interaction

HB: There is no significant interaction between the
reatment and grade levels of fourth, sixth and

ninth grade mathematics siudents in the experi-

mental group and the control group as measured



by the average score on teacher made tests.
STATEMENT OF THE MINOR HYPOTHESES

In order to test the treatment effect on students®
ability levels the investigator obtained the previous
term mathematics score (out of 100 pecints) for each of the
students. Three minor hypotheses for each main hypothesis
were tested. The students were divided into three groups
to test for which group the treatment worked best. These
groups were:

Group 1. The students who scored up to 55 points

on the previous term mathematics

examination.

Group 2. The students who scored between 55 and
75 points on the previocus term mathe-

matics examination.

Group 3. The students who scored more than 75
pointg on the previous iterm mathematics

examination.

The minor hypotheses are as follows:

Treatment

Hl_lz There is no significant difference in the mean
achievement of fourth, sixth and ninth grade

mathematics students (Group 1) in the experimental
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Grade

2.2°

H .
2.3°

group and the control group as measured by the

average score on teacher made tests.

There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students (Group 2) in the experimental
group and the control group as measured by the

score on teacher made tests.

There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students (Group 3) in the experimental
group and the control group as measured by the

average score on teacher made tests.

There is no significant difference in the mean
grade levels of fourth, sixth and ninth grade
mathematics students (Group 1) in the experimental
group and the control group as measured by the

average score on teacher made tests.

There is no significant difference in the mean
grade levels of fourth, sixth and ninth grade
mathematics students (Group 2) in the experimental
group and the control group as measured by the

average score on teacher made tests.

There ig no significant difference in the mean



grade levels of fourth, sixth and ninth grade
mathematics students (Group 3) in the experimental
group and the conirol group as measured by the

average score on teacher made tests.

Interaction

H3°1=

H3‘2=

3.3°

There is no gignificant interaction between the
treatment and the grade levels of fourth, sixth
and ninth grade mathematics students (Group 1) in
the experimental group and the control group as
measured by the average score on teacher made

tests.

There is no significant interaction between the
treatment and the grade levels of fourth, sixt

and ninth grade mathematics students (Group 2)

in the experimental group and %he control Zroup as
neasured by the average score on teacher made

tests.

There is no significant interaction between the
treatment and the grade levels of fourth, sixth
and ninth grade mathematics students (Group 3)

in the experimental group and the control group
as measured by the average score on teacher made

tests.



NEED FOR THE STUDY

Educators usually all recognize the desirability of
effective teacher-produced motivation, teacher behaviors
vhich will in some way cause desirable student behavior.
Yet the empirical literature bearing on teacher comments
on homework is remarkably scanty. The necessity of the
Present study seems urged by at least three conditions
which may be briefly demonstrated. First, teachers differ
so widely in their commenting practices that their diver-
gence indicates a lack of authoritative information on the
subject. Second, it is very difficult to generalize
securely from laboratory experiments to the ordinary class-
room conditions. And, finally, experiments investigating
matters related to teacher comments have done so under
conditions varying greatly from true classroom conditions

and true teacher-pupil relationships.
DIFFICULTIES OF EDUCATIONAL GENERALIZATION

As already noted, there is no appreciable liter-
ature directly concerned with teacher comments on students®
homework papers. Rather there is az large amount of
literature in the field of general psychology dealing
with matters somewhat related to such comments. Of the

rather few gtudies actually concerned with comments tc
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school children, none has been conducted by a random sample
of teachers under strictly ordinary classroom conditions.

If school comments work at all, they might be con-
sidered analogous to what is called, within learning
theory, ‘reinforcement' in the usual sense (Skinner 1953).
That is, these comments would operate by affecting the
students' responses in the same general situation. If
comments caused high achievers on one test, for example,
to remain high and to avoid the usual regression on the
next test, such comments might be called "positive
reinforcement."” If comments caused high achievers to
drop below the regression point of those high achievers
who receive no comment, then the comments might be called
"negative reinforcement,” and so on. One might question,
however, which term should be employed if a comment
caused a significantly improved performance in low
achievers? Or to ask an equally puzzling question, which
concept would be more appropriate to the "B" students;
for example, who receive mild praise for the “B" and as a
result significantly improve their status? Have the
comments then acted as "positive" or "negative" reinforc-
ers? In other words, under which theoretical concepts
should one look for a prediction, or even an explanation
of comments effectiveness? This definitional problem

would appear important for the generalization of
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Psychological experimentation %o classroom method, yet it
has not been reconciled in the literature.

Brenner (1934) has pointed out the increasing desir-
ability of research which is school-related. Among what
he terms "weakness" of current studies certain incentives,
which, in a certain way in a laboratory situation, will
act similarly in every school situation.

Apparently then, there is ample evidence for
supposing that educational research must not rely too
heavily upon generalizations from areas of laboratory

experimentation, except where laboratory conditions are

similar to those of the classroon.

DIFFERENCES OF THE USUAL EXPERIMENTAL
CONDITION FROM THE CLASSROOM

Once having admitted that the verbal label used to
describe an event (such as "reward," "punishment,"
“praise" etc.) is not necessarily isomorphic to the
event itself, one may reach certain conclusions about
educational experimentation. From an educational view-
point, research must be regarded as only tentative when
its condition differs teo greatly from those of the
classroom. In order %o indicate the importance of the
Present experiment, it may be desirable %o inspect some
conceivably reiated studies, noting any ways in which

their conditions fail to be educationally realistic.
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However useful %o learning theory (and such useful-
ness is not here called in question), previous studies
related to the present one have been encumbered by
certain weaknesses. To cite one obvious example, studies
have frequently been conducted with animals rather than
humans. The general value of animal study is widely
acknowledged. But it will probably not be disputed that,
if any single assumption might cause generalization to be
insecure, it might be the bridge from the nervous system
of one species to that of a very different species. For
the educator, animal studies must probably function
primarily as heuristic models, not so much to answer
educational questions, as to ask them.

In a similar manner, whether reinforcementis were
administered to animals or humans, such reinforcements
have.often consisted of shock, or some other incentive
totally unused in the classroom. Such differences make
the task of educational generalization all the more
complex, It is not denied that such studies may have
some relevance to a problem in teacher comment, yet it
appears almost impossible to know precisely what the
relevance might be without actually testing such relevance
within the classroom situation.

The present experiment was designed to keep the

total classroom procedures exactly as they would have
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been without the experiment, except for the written docu-

ments themselves.
ASSUMPTIONS OF THE STUDY

In order to conduct this study, these assumptions
must be made:

1. There is no discussion between the students in
the experimental group and the students in the control
group on homework assignments.

2. The teachers will follow the instructions con-
cerning comments on mathematics homework.

3. The classroom conditions surrounding the experi-
mental and the control classes are identical.

4. The length and difficulty of homework assigned
by different teachers at a particular grade level 1is
nearly enough alike %o be congidered the same.

5. Teachers' comments effect students’ performance.
DEFINITION OF TERMS

Terms whose meanings are somewhat unique to this
research study are those defined below.

1. Achievement --- refers to the acquisition of
mathematically-treated knowledge as measured by the aver-
age galn on teacher-made pre and post tests administered

before and after the exXperimental period.
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2. Homework --- refers %to written mathematics
assignments of the traditional kind assigned by mathe-
matics teachers, done by the student at home, and
checked by teachers.

3. Interaction --- refers to the joint effect of
the two independent variables on the dependent variable.

Examples of interaction are found in Appendix C.
LIMITATIONS

This study is limited:

1. To fourth, sixth and ninth grade levels in
Saudi Arabia.

2. To boys only enrolled in these grade levels.

3. To one subject matter only: mathematics.

4. By the validity and reliability of the
teacher-made tests.

5. By teacher's ability to write appropriate

comments on students® mathematics homework papers.
DESIGN OF THE STUDY

The experimental design selected for the study is
the nested split-plet. The term split-plot comes from
agricul tural experimentation in which a single level of

one treatment is applied %o a relatively large plet of
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ground (the whole plot), but all levels of a second treat-
ment are applied to sub-plots within the whole plot.

In this experiment, levels of one factor (teachers)
occur only within the level of another factor (grade)--
thus, we might compare three different grade levels, and
another factor of interest might be the teacher in a
particular grade. Here the factor of “"teacher" is said to

be nested with the factor of "grade."
THE® EXPERIMENTAL PROCEDURE

The steps in conducting this experiment are summar-
ized as follows:

1. List all fourth grade mathematics teachers in
the city of Mecca with two or more mathematics classes.
From the list randomly select six teachers.

2. Repeat for sixth and ninth grade mathematics
teachers.

3. Randomly select two classes for each teacher;
one clags as the eXperimental group and the other class as
contrel group.

4, Give pretest on material %o be taught during
the study.

5. Apply the treatment.

6. Give post-test, which is a different form of

the pretest.



14

7. Determine the difference between post-test
score and pre-test score.

8. Use a two-way analysis of variance to test the
hypotheses.

Thus the sample will consist of 12 classes in each
grade level: six classes assigned as the experimental
group and the other six classes assigned as the control
group.

For ten weeks the teachers will collect homework
three times weekly. The homework papers in the no-comment
group (the control group) will be graded by gimply marking
problems right or wrong and giving the papers a grade.
Homework papers in the comments group (experimental group)
will also be graded by marking the problems right or
wrong and giving the papers a grade. However, Papers
in the comments group will have teacher comments on
students' homework. If a student missed a problem the
teachers will mark where the error occurred, and either
give or indicate how to do a correct solution. ITf a
student dces not do as well as the teacher expects, the
student will be encocuraged to do better nex:t time.

Each paper in this group will have one or more
written comments, free comments--whatever the teacher
chocees to make. The teachers will return the homework

Papers in the customary way. If the teacher usually taiks
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about the papers being returned, he will be expected to do
so again; otherwise he will not. It is important that the
students remain naive about the experiment.

The teacher will go on with what the class would
normally be studying. By the end of the tenth week the
students will have a test. All the teachers who teach a
particular grade level will participate in preparing the
test. It will be objective; i.e., Produce numerical
scores without any individual decision about each paper.

The teachers will report each student's score on
the paper and return the papers %tc¢ the investigator. Then
from the teachers’ point of view, the experiment will be
over,

The outlined procedures permit certain experimental
virtues: they permit a randem sample of schools, teachers
and classes. They permit the experimental treatment to be
assigned under truly random methods standardized for all
participant groups. They permit the classroom procedures,
with the exception of one independent variable of the
comments themselves, to be totally undisturbed, and permit
a psychological treatment of many students without any of

them even knowing that they are experimental subjects.
CRGANIZATION OF THE REMAINDER OF THE STUDY

The remainder of the study is separated into four
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chapters. Chapter II reviews the studies involving home-
work. Chapter III details the design of the study.
Chapter IV and Chapter V Present and discuss the results
of the study. Chapter IV analyzes the data and discusses
the results relative to the hypotheses. Results not
directly related to the hypotheses are included. Chapter

V contains a summary, conclusions, and recommendations for

further study.
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CHAPTER II
LITERATURE REVIEW

Questions relating to homework have long been dis-
cussed in educational literature. From 1900 to 1974
there are appreximately 400 articles on homework as home
study referenced in the Educational Index. However, most
of these articles are based on opinion rather than empiri-
cal evidence. In 1961 the editors of the National Educa-
tional Association Journal expressed the intention to
publish an article about what research says about home-
work. They found that

Very few exXxperimental studies on
the problem of homework and many
of those reported are limited in
number, scope, and quantity. For
the main part, these studies are
inadequate in design and do not
involve carefully controlled and
well-planned experiments in which
the range of factors which influ-
ence learning are explored.

Two earlier articles reviewed the research on home-
work. Swenson, Cost and Taylor (1955) in summarizing the
research before 1950 stated that

While an cccasional study ...
seemed to indicate slight ad-
vantages associated with home
study, most of the research
before the stated date has
been unfavorable to homework.

They reviewed four reports on homework problems published
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in the 1950's. Two of *the studies were surveys of opin-
ions toward homework; a third study related how faculty,
pupils and parents worked on the problem of home study.
Only one of the four studies wag an attempt to determine
the effect of homework on student achievement. In this
study they found that

In the field of high school social

studies it makes no difference

whether homework is assigned or not,

either in social studies abilities

or in achievement test scores.

Swenson, Cost and Taylor concluded by stating that

Whether one considers the older

studies {(before 1950) or the

four more recent studies--it is

apparent that additional research

evidence is needed on the whole

question of homework.

Goldstein conducted a comprehensive review of re-
search on homework. His purpose was to examine the value
of homework in the light of the pertinent research pub-
lished during the thirty years before December, 1958.

For this period the Education Index lists 280 titles on
home study.

O0f the 280 titles, only seventeen are actual re-
poris of experimental research on the homework problem.
None of these pertain to Grade 1 through 4; seven relate
%o Grades 5 and 6. Right (including four of the previous

seven) deal with Grade 7 through 9; and six concern

Grade 10 through 12 (1950).
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Goldstein abstracted and critiqued each of the
seventeen reports of experimental research on homework.
Five of the reports involved homework in arithmetic at the
junior high school level. A brief report of each of the
five studies as reported by Goldstein is given below.

Teacher set-up matched groups of sixth-seventh

and eighth graders for an arithmetic study in

a New Jersey school. The experiment is only

sketchingly described, and the design details

are left unclear. Homework and non-homework
groups were tested after 115 days. The

median scores were the same in both groups.

The author concluded that homework is of no

value in promoting achievement in arithmetic.

Stenines examined a single seventh-grade

class in Ingram, Pennsylvania. Half the

Pupils had compulsory homework in arithmetic

but not in English; for the other half the

assignments were reversed. Thus all

thirty-nine pupils had half an hour of

assigned homewiork daily, but in different

subjects. The pupils in the two groups

were roughly matched initially into pairs

based on mental ability and achievement



in English and arithmetic. The test
scores at the end of the semester showed
clear gain in arithmetic achievement by
the group that had assigned homework

over the group that did not ...

Montgomery conducted a similar experiment
with thirty pairs of pupils in Grades 7
through 9 in a West Virginia mining com-
munity of low economic status. The

design differed only slightly from that

of the study just described. One group
was given homework in English but no home-
work in arithmetic. The other group was
given homework in arithmetic but no home-
work in ®nglish. After one term the
groups were crossed over and the exXperi-
ment was continued until the end of the
year. The mean intelligence quotient of
the entire group was only 87. The overall
data showed a slight advantage for homework
in arithmetic--although the result was not
statistically significant. The ninth grade
and the groups with highest intelligence

showed "2 decided result in favor of home

20
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study in arithmetic.®

Foran and Weber conducted an experiment in

seven parochial schools with 292 pupils in

seventh grade. No homework was given in any

subject except arithmetic and then only dur-

ing one of the two terms under study. A

cross-over design  was used. Group A had

homework during the second term, Group B

only during the first., Both groups made

greater achievement gain in problem-solving

with homework than without. In computation

the outcome was less clear but showed the

same tendency ...

Anderson studied eighth-.grade classes in an Okla-
homa junior high school., Achievement gainsg in English,
social studies, and mathematics were compared in classes
that did and did not have regular homework assignments.
Pupils were matched on the basis of mental ability. All
classes in a given subject had the same teacher. Achieve-
ment was tested after each unit cf work. The group with
regular homework asgzignment showed higher achievement
gains in all three subjects {(1946; 217-9).

Goldstein concluded *that experimental findings do
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not warrant statements that homewecrk contributes little or
nothing to immediate academic achievement.

Hines (1957) studied the effect of homework on
achievement in plane geometry in two high school classes
in Urbana, Illinois. Nineteen pairs of students were
initially matched by chronological age, I.Q. and previous
performance in algebra. Members of each pair were random-
ly assigned to either the no-home-study group or the
home-study group. Standard achievement tests in algebra
and geometiry showed that the two groups were similar on
these tests. The same textbook was used for the two
groups and the experiment lasted the entire year. However,
each group was taught by a different teacher. Evaluation
was restricted to achievement in plane geometry as measured
by scores on eight unit tests, seven cumulative review
tests, a semester examination and a standardized geometry
test. Everyone of the seventeen comparisons favored the
home-study group. Nine of the differences were significant
at or beyond the five percent level. Hines' results can
be gquestioned on two points: (1) The groups were small.
The Final results used only sixteen of the assigned
nineteen matched pairs. (2) Tach group was taught by
different teachers. Hines stated that

I% is possible that the differ-

ences found could be accounted
for by differences in skill
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or zeal on the part of the two
teachers involved.

Koch (1956) conducted a study with three sixth-
grade classes in the same school. Tach class was taught
by the regular classroom teacher using the teacher‘'s usual
method of instruction and the same arithmetic textbook.
During the ten-week duration of the experiment one class
received one or two daily homework assignments of approxi-
mately 30 minutes, one class received short daily homework
assignments of approximately 15 minutes, and one class
received no homework. Koch's results indicated that home-
vork significantly increased achievement in computation for
the class doing the long homework assignment. As in ‘
Hines' study, Koch had the limitations of a small popula-
tion (a total N of 85) and uncontrolled teacher variables.

Hudson's study investigated the relationship
between the amount of assigned homework and its effect
upon scholastic achievement in seventh grade mathematics.
He found that the amount of homework assigned has no
statistically significant relationship to scholastic
achievement in arithmetic concepts. Scholastic achievement
in arithmetic problem-solving may be influenced by the
amount of homework assigned.

Mason (1965) attempted to determine whether
required homework results in greater achievement. He had

a total N of 432 students; 241 in nine classes were
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required to do homework and 141 in nine classes vere not
required to do homework. TEach teacher taught both types
of classes. There was no significant difference in the
results obtained by requiring homework or not requiring
homework when averaged over all teachers.

Hoviever, the significant level of

teacher by method interaction was

99.5%. This high significance level

leads to the conclusion that each

teacher should determine which of the

two methods to use in order to be

most effective as a teacher.
This result seems to emphasize the earlier questioning of
the results of Hines and Koch.

In 1964, Ten Brinke reported on his investigation
of the effect of homework on achievement in mathematics
in Grades 7 and 8. The contrasted treatments were home-
work and supervised study. Two classes of 27 students
in seventh grade and two classes of 27 students. in eighth
grade were used. One class in each grade received daily
assignments that were corrected and collected at the
Peginning of the succeeding period. The other classes
recelved somewhat shorter daily assignments about midway
in each class period. Significantly superior achievement
relative to homework in contrast to supervised study was
not found for classes taken as a whole. Some evidence

indicated a differential effect of homework toward

superior achievement for upper ability students and of
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supervised study toward superior achievement for low
ability students.

Studies by Bradley, Whelan, Maertens and Leonard
Wwere all conducted at the elementary school level.
Leonard’'s study was in the area of fifth grade social
studies. She found that homework increased student
achievement in social studies. Bradley compared two
methods of assigning homework in fifth grade mathematics.
His results revealed significant differences favoring
individualized homework assignments compared to the
blanket-type homework assignments. Whelan investigated
the effect of systematic homework assignments in English
and arithmetic on the achievement of fourth grade pupils.
He found no significant differences. Maertens examined
the effect of arithmetic homework upon the arithmetic
achievement and attitude development of third grade
pupils. He found that arithmetic homework did not have a
significant effect upon the arithmetic achievement of
third grade students.

Zastsow conducted his study with college classes
in calculus and classes in statistics. He studied the
"effect repetition (in the form of solving homework prob-
lems) had upon the learning processes if the subject
matter were meaningfully presented.” The results of

the study:
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Hinged uron presenting the material

to the students in a meaningful

manner and after surveying existing

methods of instruction, a new one

was devised for this project.
He stated that any meaningful method ¢f instruction would
have to make the student become an active participant. A
four-step process to force student participation was out-
lined. How Zastsow determined that his method of instruc-
tion was meaningful is not clear. His results revealed
significant differences favoring homework for acquiring
skill in problem-solving for the calculus classes.

With the exception of Bradley all of the previocus
studies attempted to determine whether homework was better
than no homework. Bradley attempted to determine if one
method of presenting homework was better than another
method. The only other study which attempted to find an
improved method of assigning homework was Nietling's.

Nietling gave "problems to initiate the study of
certain topics in mathematics" to college students in his
classes. After a problem was assigned, the student had at
least two days to formulate his conclusions. Problems
vere ncrmally presented without any classroom introduction
uniess "the nature of the problem seemed to suggest that
the typical student would not get started without some

introduction” or "the solution of the Problem required

some information which the student had not vyet studied.”
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The goal of the problem presentation was the stimulation
of a student search or exploration promoted and guided by
a problem which preceded the classroom discussion of
certain topics (1968). Nietling found that:

(1) The problem @id stimulate

student activity in the attempted

solution .of an unfamiliar problem;

(2) the attempted solution of the

problem did promote productive -

thinking, and (3) evidence that

discovery of mathematical concepts

had occurred was almost nonexistent.
His attempts to measure growth related to "the student'’'s
learning of the routine material of the course" revealed
no significant differences.

From these studies, Goldstein concluded that:

+«+The data in most of the studies
suggests that regularly assigned
homework favors higher academic
achievement, and a few of the best-
designed experiments show this
quite clearly.

Studies published during 1960 to 1977 tended not to
use just a single test for the analysis. Rather, attitude
measure as Well as different levels of mathematics
achievement measures were used. There were several home-~
work studies that considered other than homework versus
no homework related gquestions.

Maertens (1969) divided 342 third-grade pupils into
three groups: one group had no homework; one had teacher-

Proposed homewerk, and one had resesrcher rrepared
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homework designed to give drill, verbal Problems and prob-
lem situations requiring generalizations. Experimenter-
Prepared tests given after one year showed no difference
between groups. No attitude differences were found
(Maertens, 1968),

Maertens and Johnson (1972) divided 400 fourth,
fifth and sixth grade students into three treatment groups.
One group had no homework; one had homework with immediate
feedback from parents, and one had homework with delayed
feedback from parents. Experimenter-prepared tests were
given after six weeks to assess computation and problem-
solving abilities. Except for fifth grade problem-solving,
both homework groups did significantly better than the
no homework groups. On the fifth grade problem-solving
test, the average favored the two homework groups, but the
differences were not significant. The two homework groups
did not differ on any test. No attitude differences were
found. Note that both homework groups had some presented
involvement to provide feedback on the problem solution.

Johnsen, Maertens and Schooley (1969) made a short
seven-day study on immediacy of feedback that did not
invelve homework. Using 68 fourth-grade pupils in three
classes, grades on student-corrected papers indicated
feedback immediately after each problem which was attempted

was superior to feedback given after all problems were
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attempted. The latter did not differ from giving feed.-
back the day after all problems were attempted.

Gray and Allison (1971) used 6% sixth graders to
compare no homework with drill.type homework. The home-
work group had parental involvement. After eight weeks no
differences were found in computational skills. The
authors concluded: "... The findings may indicate that
drill-type homework is in fact unrelated to pupil growth
in computational skills."

Several studies were made on homework grading.
Small (1967) used 36 tenth-grade geometiry students in a
year-long study. One class had all homework assignments
corrected while the other class had the assignment spot-
checked. While the assignments were spot-checked, short
daily tests were given. Although no significant differ-
ences between classes were found, 10 of the 13 class tests
favored the class with assignments corrected daily.

Augtin and Austin (1974) made a seven-week study using 51
seventh and eighth-grade students. One group had every
problem corrected and the other had a random half of the
problems corrected. No differences were found between the
twe groups using class tests. The authors concluded that
it may bYe a waste of teachers’ time to grade every problem
assignment,

Several studies attempted to adopt Page's (1958)
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test grading study to homework grading. Using 2139
students in grade 7 through 12, Page randomly assigned
students to one of the three groups in every class.
Teachers wrote no comments on tests of students in one
group, and they wrote standardized comments depending on
the letter grade for the students in another group.
Teachers wrote free comments on student tests in the other
group. Teachers constructed tests during the school year
uniformly--across grade and ability--favored the free
'comment groups over the no-comment group.

Austin (1976) made a similar study using 222
students in nine classes (grades 4, 9, and 10). In each
class students were matched and randomly assigned to a
comment or no-comment group. After six weeks the two
groups were compared using teacher~prepared examinations.
A significant difference favoring the comment group was
found in two of nine classes, and when all students were
pooled. Comments improved student achievement in geometry
and one of two general mathematics classes and had no
effect in algebra in one fourth-grade class.

Schoen and Kreye (1974) also made a study involving
written commenrts on homework. For 12 weeks, several
methods of writing comments were compared using 147
college-level prospective elementary educaiion majors.

No differences were found on test scores. This may hov



31

generalize to pre-college students as large class sizes

and college students were used.

The following conclusions--grouped by pre- and

post-1950 empirical support, can be drawn from the avail-

able studies.

1)

2)

3)

1)

2)

3)

&)

5)

Conclusion based on pre-1950 studies:

The home environment is an important factor in the
effectiveness of homework (Brook, 1916).

Required homework may be preferable to voluntary
homework (Di Napoli, 1937).

No homework in one grade can adversely affect per-
formance in subsequent grades (Crawford, 1937).

Conclusion primarily based on pest-1950 studies:

Homework seems preferable to no-homework at least
for grades 4 through 10.

The effect of homework may be cumulative in nature
(Hines, 1937).

Parental involvement alone does not ensure the
effectiveness of homework. Maertens and Johnson
(1972) showed significant differences favoring
homeviork group with parental involvement. Gray and
Anderson (1971) found no difference. See (1).

Homework seems generally to improve computational
skills., Kock (1965) and Maertens (1972) found
significant differences favoring the homework group.
Maertens (1969) found no difference.

The effect of homework on problem-solving skills is
less clear. Maertens and Johnson (1972) found
significant differences favoring the homework group.
Kock (1965) and Maertens (1969) found no differences.

There is 1ittle information on the length of homework
assignments. Kock (1965) found longer assignments
impreve computation skills but did not seem to affect
problen-golving.
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8)

9)

32

No study had found a relationship between homework
and attitude toward mathematics (Maertens, 1968).

Every homework Broblem need not be graded (Austin
and Austin, 1974).

Routine drill homework may not be of much value
(Gray, 1971).
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CHAPTER III
THE STUDY

This chapter presents the methods and design of the
study in the following main sections:

1. The purpose of the study

2. The hypothesces

3. The experimental procedures
Lk, Statistical analysis
5

« Summary
THE PURPOSE OF THE STUDY

The purpose of the study was to address the issue of
whether teachers’' written comments on homework papers are
useful and worth the effort. To help respond to this issue,
some siudents received teacher comments; others received
no comments, and an independent test measurasd whether
these groups thereafter behaved differently from one anoth-
er. It was also the aim of thisg study to examine the
Telationship between the comments effect and the students®

grade levels.
THE MAJCR HYPOT™IESES

The major hypotheses are asg follows:
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Treatment
Hl: There is no significant difference in the mean
achievement of fourth, sixth and ninth grade

mathematics students in the experimental group
and the control group as measured by the average

gain on teacher made tests.

Grade
Hy: There is no significant difference in the mean
grade levels in fourth, sixth and ninth grade
mathematics students between the experimental
group and the control group as measured by the

average gain on teacher made tests.

Interaction

HBs There is no significant interaction between the
treatment and grade levels of fourth, sixth and
ninth grade mathematics students in the experi-
mental group and the control group as measured by

the average score on teacher made tests.
THE MINOR HYPCTHESES

In order to test the treatment effect on students'
ability level the invesitigator obtained the previous
term mathematics score {out of 100 points) for each of

the involved students. Three minocr hypotheses for each
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main hypothesis were tested. The students were divided

into three groups to test for which group the treatment

worked best. These groups were:

Group 1. The students who scored up to 55 points
on the previous term mathematics

examination.

Group 2. The students who scored between 55 and
75 points on the previous term mathe-

matics examination.

Group 3. The students who scored more than 75
points on the previous term mathematics
examination.'

The minor hypotheses are as follows:

Treatment

Hl.l’ There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students (Group 1) in the experimental
group and the control group as measured by the
average score on teacher made tests.

Hl.z‘ There is no significant difference in the mean

achievement of fourth, sixth and ninth grade
mathematics students (Group 2) in the experimental
group and the control group as measured by the

average score on teacher made tests.
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Hl.B’ There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students (Group 3) in the experimental
group and the control group as measured by the

average score on teacher made tests.

Hz.l‘ There is no significant difference in the mean grade
levels of fourth, sixth and ninth grade mathematics
students (Group 1) in the experimental group and
the control group as measured by the average score

on teacher made tests.

2.2} There is no significant difference in the mean grade
levels of fourth, sixth and ninth grade mathematics
students (Group 2) in the experimental group and
the control group as measured by the average score

on teacher made tests.

HZ.B: There is no significant difference in the mean grade
levels of fourth, sixth and ninth grade mathematics
students (Group 3) in the experimental group and
the contrel group as measured by the average score

on teacher made tests.

Interaction

H3 14 There is no significant interaction between the

treatment and the grade levels of fourth, sixth
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and ninth grade mathematics students (Group 1) in
the experimental group and the control group as
measured by the average score on teacher made

tests.

There is no significant interaction between the
treatment and the grade levels of fourth, sixth
and ninth grade mathematics students (Group 2) in
the experimental group and the control group as

measured by the average score on teacher made tests.

There is no significant interaction between the
treatment and the grade levels of fourth, sixth
and ninth grade mathematics students (Group 3) in
the experimental group and the control group as

measured by the average score on teacher made tests.
THE EXPERIMENTAL PROCEDURE

Permigsion was received from the Saudi Arabian

Ministry of Education to conduct the study in the city of

Mecca, during the second semester, 1981.

The investigator secured directories for all fourth,

sixth and ninth grade mathematics teachers. Using a table

of random numbers, and coding the directories concerned,

six teachers in each grade wers selected and information

recorded about each teacher so selected,

To secure cocperation of the teachers selected for
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the study, the investigator talked to each teacher, in his
school, during one of his free periods. During each meet-
ing the investigator described the study and the teacher's
role. Some teachers were not personally acquainted with
the exXperimenter and had been carefully informed that
their contribution was to be entirely voluntary and unre-
varded. Their cooperative spirit made recruitment far
more pleasant than might be imagined.

Tvio classes for each teacher were randomly assigned,
one into the experimental group and the other into the
control group. Since two classes for each of the selected
teachers were randomly selected from the eligible classes,
the classes are themselves a random sample of the fourth,
sixth and ninth grade mathematics classes in the city
of Mecca.

The teachers administered the pre-tests to all the
students. The teachers in each grade participated in
preparing this test. They reported each student's score
to the investigator.

The treatment was then administered. The
No-Comment group received no marks beyond those for
grading. The hemework papers in this group were returned
with no information beyond the numerical score. Homework
Papers in the Zxperimental group had teacher's comments,

whatever comments the teacher felt were appropriate.
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If a student missed a problem, the teacher marked vhere
the error occurred, and either gave or indicated how to
arrive at a correct solution. If a student had a clever
solution, the teacher acknowledged this.

The teachers were instructed:

Forget you are going to report the
comment to anyone else. Write
anything that occurs to you in the
circumstances. Please remember only
one thing, the reason we teachers
comment on homework papers is that
vwe believe it will in some way en-
courage the student to perform well
in the future.

An experimental assumption was that teachers' com-
ments affect students' performance. The criterion of
treatment effect was therefore the post-test administered
in each classroom. This test was also teacher-made. It
was a different form of the pre-test, the teachers report-
ed each student score on both tests, and returned the

report to the investigator.

Population

The population for the study consisted of twelve
classes in each of three grade levels: sgix classes
assigned as the experimental group and the other six
classes assigned as the control group. The number of
students in each grade is described in the following
table. Tables that display the sample in detail are

found in Appendix B,
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Table 1. Number of Students
in ®ach Grade Level

Grade Fourth Sixth Ninth Total
Experimental Group 184 165 178 527
Control Group 189 162 182 533
Total 373 327 360 1,060

The Population in Group 1

The number of students who scored less than 55
points in the previous term mathematics examination was
541. Table 2 describes the number in each grade level.

Tables that display the population in detail are found in
Appendix B.

Table 2. Summary of the Population
in Group 1

Grade Fourth Sixth Ninth Total
Experimental Group 82 90 94 266
Control Group ol 81 100 275
Total 176 171 194 sh1

The Popuwlation in Group 2

The number of students who scored between 55 and 75
pPoints in the previous term examination was 374, Table 3

describas the number of the students in each grade level.
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Tables that display the population in detail are found in

Appendix B.

Table 3. Summary of the Population
in Group 2

Grade Fourth Sixth Ninth Total
Experimental Group 59 54 71 184
Control Group 59 63 68 190
Total 118 117 139 375

The Population in Group 3

The total number of the students who scored more
than 75 points in the previous term examination was 145.
Table 4 describes the number in each grade level. Tables
that disgplay, in detail, the distribution of these
students, are found in Appendix B.

Table 4., Summary of the Population
in Group 3

Grade Fourth Sixth Ninth Total
Experimental Group 43 21 13 77
Control Group 36 18 14 68
Total 79 39 27 145

Classroom Teachers

Asg already mentioned, there were 12 classes in each
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grade level, and each teacher taught two classes; one as
exXperimental group and the other one as control group, so
there was a total of eighteen teachers involved. There
vwere six teachers in each grade level. A brief informa-
tion resume about each one was recorded in the directories
which the investigator had obtained from the Educational

Bureau.

Fourth Grade Teachers

Teacher 1 is 32 years old. He has a high school
diploma and enrolled for two years in the Teachers
Institute. Since he received his diploma he has taught
fourth and fifth grade mathematics for ten years.

Teacher 2 is 30 years old. He earned the same
degree as teacher 1 and has taught sixth grade mathe-
matics for eight years.

Teacher 3 is 30 years old. He graduated from the
previous system of the Teachers Institute. In that
system, a student who finished 9th grade can enroll in
the institute for four years and become a teacher. He has
taught fourth and fifth grade mathematics for ten years.

Teacher # is 31 years old. He graduated from the
sare insgtitute as teacher 3. He has taught mathematics
for nine ysars. He has taught third grade mathematics
for three years.

-

Teacher 5 ig 30 years old., He has taught fourth
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grade mathematics for ten years. He also taught fourth
grade general science. He had his high school diploma
and two years enrollment in the Teachers Institute.

Teacher 6 is 32 years old. He studied in the
Teachers' Institute after he received his high school

diploma. He has taught fourth grade mathematics for 3

years.

Sixth Grade Teachers

Teacher 1 is 35 years old. He has taught fourth
grade mathematics for 5 years. He also teaches sixth
grade mathematics classes.

Teacher 2 is 33 years old. He was a third grade
teacher in a self-contained classroom. He also has
taught sixth grade mathematics for 4 years.

Teacher 3 is 29 years old. He also has taught
fourth grade mathematics for 5 years. He teaches general
science in two fifth grades and mathematics in three sixth
grade classes.

Teacher 4 is 30 years old. He also has taught
third grade classes for 3 years. He has taught fourth
and fifth grade mathematics. He has taught sixth grade
mathematics for two years,

Teacher 5 is 32 years old. He has been a fourth

grade mathematics teacher for 5 years. He has taught
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sixth grade mathematics for 3 years.
Teacher 6 is 36 years old. He has been a sixth

grade mathematics teacher for 3 years.

Ninth Grade Teachers

Teacher 1 is 3% years old. He had a high school
diploma and became a fourth grade mathematics teacher
after two years enrollment in the Teachers' Institute.

He earned his B.A., four years ago. EvVer since he has
been a ninth grade mathematics teacher.

Teacher 2 is 32 years old. He is from Egypt. He
earned his B.A. degree from Cairo University. He came to
Saudi Arabia in 1978. He has taught ninth grade mathe-
matics for three years. He expects to spend two more
years teaching tenth grade mathematics.

Teacher 3 is 28 years old. He earned a B.A.
degree from King Abdul-Aziz University in mathematics.

He has taught seventh and eighth grade mathematics for
three years. He has been teaching ninth grade mathe-
matics for two years.

Teacher % is 32 years old. He is from Jordan. He
earned a B.A, degree with a major in mathematics and a
miner in science education. He came to Saudi Arabia in
1978, Since then he has been a ninth grade mathematics
teacher,

Teacher 5 iz 29 years old. He earned his B.S.

O]
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with a major in physics and mathematics and a minor in
education. He has taught ninth grade mathematics, and
eighth grade general science.

Teacher 6 is 32 years old. He earned his B.S. from
Cairo University with a major in accounting and a minor in
mathematics. He has been a ninth grade mathematics
teacher for two years. He expects 4o teach accounting in

a commercial high school for the next three years.
RESEARCH DESIGN

Classical experimental design allowe the variation
of a single variable at a time, holding all other condi-
tions constant. Complex behaviors, however, usually will
not be fitted into such an artificial situation. Further-
more, factors influencing behaviors frequently interact to
produce differences that do not occur when only one factor
is free to vary at a time. For example, there might be an
interaction between intelligence and method of teaching,
such that authoritarian methods work better with low-
intelligence subjects and democratic methods work better
with high intelligence subjects. A study of the two
teaching methods which holds intelligence constant will
lead To a misleading conclusion, just as would a study
allewing intelligence to vary but holding the teaching

methods constant. To permit studies vwhere more than one
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factor is free to vary at a time, Split-Plot designs have
become increasingly popular. The term Split-Plot comes
from agricul tural eXperimentation in which a single level
of one treatment is applied to a relatively large plot of
ground (the whole plot), but all levels of a second treat-
ment are applied to subplots within the vhole plot.

There are many research pProblems in the behavioral
science where Split-Plot designs are especially appropriate.
A general problem inherent in all behavioral research isg
sub ject heterogeneity. Differences among subjects are
often such as to obscure treatment effects. A Split-Plot
design offers the advantage of controlling subject hetero-
geneity. These deéigns have several advantages over the
Classical experimental design:

1. They permit the testing of several hypotheses
simultaneously, rather than having to conduct a series of
single variable eXperiments to study the effects of
different variables on, for eXxample, learning.

2. They permit the conduct of only one experiment
to ansvwer several complex questions at once, such as:

What effect does Xl-type teacher have on learning achieve-
ment when using Xz-type methods in Xj-length classes?

3. Where intsraction between two or more variables

simul taneously makes a difference, it reveals this

difference.



L8

It should be clear then, that this design yields
far more information than could be gathered from a single-
variable experiment with the available subjects, say,one
hundred, but concerned with either variable A or variable
B alone, it yilelds even more information than could be
obtained from two such experiments together using twice as
many subjects. The Split-Plot design and the method of
analysis appropriate to it, which are due to R. A. Fisher,
have often been described as among the most important
contribution to experimental technique in recent decades.

When studying the effect of teacher comments and
achievement, not only is the effect itself of interest,
but the effect of these comments on achievement at a
particular grade level is of interest as well. This de-
sign allows us not only to assess the effect of teacher
comments on student's achievement, but also allows us to
draw some conclusions as to the relationship between
teacher comments and student's grade level. These are
really two independent variables. The first one (experi-
mental versus control), and the second variable is the

grade level. Table 5 represents the design matrix.



Table 5. Design-Matrix

Fourth Grade SixTn Grade Ninth Grade

Experimental
Group

Control
Group

Data Collection

All the students were pretested with the achieve-
ment examination. TEach teacher selected the appropriate
time, any day in the first week. The achievement post-
test was administered to all the students on the eleventh
week. The teachers reported each student's score on
those tests.

In summary, the raw data consisted of 1,060 obser-
vations for measuring mean achievement difference.
Detailed descriptions of the students' distribution in
each grade level are in Appendix B. The data were
summarized and cardpunched in preparation for statistical
analysis on the computer at Oregon State University.

Analysis of variance was used to analyze the data.



50

STATISTICAL ANALYSIS OF THE DATA

The basic statistical technique used to test the
null hypotheses in this design is the analysis of variance,
Table 6. The calculation utilizes the analysis procedures
result in an F.ratio. This ratio is the ratio of the
variable between groups to the variable within groups.

Since there are two independent variables in this
study, there must be three F-ratios, one for each main
variable and one for the interaction. To compute an
F-ratio, these two variables must be estimated. In the
process of obtaining an estimate of these two variables,

a statistical term called the sum of squares SS for each
source of variance must be calculated. From the SS,
calculate the mean square MS by dividing the sum of the
squares by the appropriate degree of freedom, df. The
mean square is an estimate of the variance. The value of
the F-ratio for each source is obtained by dividing each

mean square by the mean square error.

Hypotheses Testing

To test Hy: there is no significant grade effect,

use
F _  MSsG
To test HB: there is no significant interacticn

beitween treatment angd Zrade, use
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P - MS(Tr x G)
TOWSE

&(. a, b

If this is not significant, i.e., they do not inter-

act, then test for treatment effect by

- - MSIr
‘o(. d, e S

A graphic plot will be necessary to show where the

interaction occurred.

Table 6. Analysis of Variance

Source of Sum of Mean
Variation dF  Square Square F

' G MS grade
Grade a G a MS teacher/grade
Teacher/grade b H %» - - -
Treatment o T i IS reatnent
Treatment x grade & J % Msménzgiigtlon
Error e K % - - -
Total £ M % .- -

SUMMARY

This study was conducted to determine if teacher
comments on student homework papers significantly increas-
ed student achievement in mathematicg. The nested

Split-Plot design was chosen for the experimental desizn.
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Two forms of the course achievement examination measured
the students' achievements. Thirty-six mathematics
Classes from three different grades, 12 classes for each
fourth, sixth and ninth grades, were randomly assigned to
the two groups. The homework Papers in the control group
were graded by simply marking problems right or wrong.
Homework papers in the experimental group had teacher
comments on students' homework. For ten weeks the
teachers collected homework Papers three times weekly.
Both the control and the experimental group were pre- and
Post-tested. The statistical technique used to test the
hypotheses in this design was the analysis of variance.
This chapter presented detailed discussion of the methods

and procedures used in the study.
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RESULTS OF THE STUDY

This chapter presents the findings of the study.
The first section deals with the findings related to the
major hypotheses; the second section deals with the find-

ings related to the minor hypotheses.
FINDINGS RELATED TC THT MAJOR HYPOTHESES

Hypothesis One (Treatment)

There is no significant difference in the mean
achievement of fourth, sixth and ninth grade mathematics
students in the experimental group and the control group
as measured by the average gain on teacher made tests.

To test this hypothesis a two-way analysis of
variance was used. Table 7 presents the results of the
analysis. As shown in the table, the F-value was
significant at the 0.05 level.

Since the calculated F-value was greater than the
tabular F-.value, the hypothesis was rejected. From this
it was concluded that there was a significant difference
in the mean achievement between the experimental group

and the control group as measured by the average gain on

teacher made tests. Table 8 below showsg that there was

an improvement in the mean achiavement in favor of the
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Analysis of Variance for
the Major Hypotheses
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Sum of Mean
Source of Variation DF  Square Sgquare F
Grade 2 71.121 35.56 0.1366
Teacher/Grade 15 3904,700 260.31 -
Treatment i 28695,86 28695.86 272,3%
Treatment x Grade 2 231,06 115.53 1.096
BError 1039 109478, 68 105.37 -
Total 1059 142381.43 - -
*Significant at 0.05 level,
Table 8. Mean Gain in Achieve-
ment by Grade

Grade Fourth Sixth Ninth Average
Control

Group 52.10 53.389 52.72 52.7
Experimental

Group 63.85 63,39 62.33 63,2
Average 57.8 58.38 - 57.5 58.0
experimental group. This progress in the students®
achievement is attributed to the treatment effect. Since

the students in the fourth, sixth z2nd ninth grade who

received teachers' comments (experimental group) scored

higher than the students in the fourth, sixth and ni

nth

grade wne received no comments (contrel group), hypothesis

ene was rejected.
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Table 8 shows that there is no significant grade
effect., The means in the fourth, sixth and ninth grade

viere about the same.

Hypothesis Two (Grade)

There is no significant difference existing in the
mean grade level of the fourth, sixth and ninth grade
mathematics students between the experimental group and
the control group as measured by the average gain on
teacher made tests.

The analysis of this hypothesis was similar to
hypothesis one. Table 7 shows that the F-value of 0.1366
was not significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F.value, hypothesis two was not rejected. From
this it was concluded that there was no significant grade
level effect.

Table 8 shows that fourth, sixth and ninth grade
students improve their scores on the average of 58 points.
The grade level effect was not significant. This
indicated that hypothesis two was not% rejected. It was
concluded that there is no significant difference
eXxisting in the mean grade level of fourth, sixth and
ninth grade mathematics students between the experimental
group and the control group as meazsured by the average

gain on teacher made tests.
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Hypothesis Three (Interaction)

Hypothesis three stated that there is no significant
interaction between the treatment effect and. grade levels.
To test this hypothesis a two-way analysis of

variance was used., Table 7 presents the results of the
analysis. As shown in the table, the interaction F-value
was not significant at the 0.05 level.

The analysis of this hypothesis is similar to the
analysis of hypothesis one. Table 7 shows that the F-value
of 1.096 was not significant at the 0.05 level.

Since the calculated F-value (1.096) was less than
the tabular F-value (2.99), the hypothesis was not reject-
ed. There was no significant interaction between the
treatment and grade levels found to exist.

Consider the data in Table 8. First consider the
treatment effect, the students improve their scores on the
average of 63.2 points under the written comments method
and improve their scores on the average of 52.7 points
under the No-Comments Method. Thus the way teachers
corract homework was significant. Second consider the
grade level effect. Since the students in the fourth,
sixth and ninth grade improve their score on the average
of 58 points, tha grade level effect was not significant.
Schematically thig is represented in Fig. 2. Not only the

comment method isg more effective than the no-comment
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Figure 2, 1Interaction Between the Treat-

ment Effect and the Grade

method, but it was equally effective in each grade level.

With data as complex ag these, it is a good idea to

Plot them as in Pig. 2. Although they go up and down,

they do so together; that is, they are roughly parallel.

Therefore, there is no significant interaction, between

the treatment effect and the grade levels.
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FINDINGS RELATED TO THE MINOR HYPOTHESES

Three minor hypotheses, for each major one, were
tested. These hypotheses dealt with the students who
scored up to 55 points, between 55 and 75 points, and the
students who scored more than 75 points in the previous
term mathematics examination.

The investigator secured the score for each student
in the previous term mathematics examination. The students
vere then divided into three groups according to their
score in the previous term mathematics examination.

Group 1. Students who scored up to 55 points.

Group 2. Students who scored between 55 and

75 points.
Group 3. Students vwho scored more than 75
points.
GROUP 1
Treatment
H

1.1° There is no significant difference in the mean
achievement of fourth, sixth and ninth grade
mathematics students in the experimental group
and the control group as measured by the average
gain on teacher made tests.
Te test this hypothesis a two-way analysis of
variance was used. Table 9 presents the results of the

analysis. As shown in the table, the F.value was
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Table 9. Analysis of Variance
for the Minor Hypo-
thesis in Group 1

~ sum of Mean

Source of Variance DF  Square Square F
Grade 2 160.962 80.481 1.386
Teacher/Grade 15 870.898 58.060 -
Treatment 1 17433.750 13433.75 196.05%
Treatment x Grade 240,898 120.449 1.758
Trror 520  35641.116 68. 52 -
Total 550  50337.624 } .

*¥Significant at 0.05 level.

significant at the 0.05 level.

Since the calculated F-value was greater than the
tabular F-value, the hypothesis was rejected. From this
it was concluded that there was a significant difference
in the mean achievement between the experimental group and
the control group as measured by the average gain on
teacher made tests for Group 1.

Table 10 showed an improvemen®t in the mean in favor
of the experimental group. This progress in the students'
achievement is attributed to the commen® method.

The students.in the fourth, sixth and ninth grade,
vwho received teachers' comments on homework papers
(experimental group 1) scored higher than the students in

the fourth, sixth and ninth grade, who received no
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comments (control group 1), hypothesis one was rejected.

Grade

Hz.l’ There is no significant difference existing in the
mean grade levels of the fourth, sixth and ninth
grade mathematics students, between the experiment-
al group and the control group as measured by the
average gain on teacher made tests for group 1.

To test the hypothesis a two-way analysis of vari-
ance was used. Table 9 presents the results of the
analysis. As shown in the table, the F-value was not
significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F-value, the hypothesis was not rejected. From
this it was concluded that there was no significant grade
level effect. The means in all grades were about the same.

Table 10 shows that fourth, sixth and ninth grade
gtudents improve their scores on the average of 51 points.
The main effect of grade levels was not significant for
group 1. This indicated that hypothesis two was not
rejected., There is no significant difference existing in
the mean grade levels of fourth, sixth and ninth grade
mathematics students, between the experimental group and
the control group as measured by the average gain on the

teacher made %ests.
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Table 10. Mean Average Gain in
Achievement by Grade

for Group 1

Grade Fourth Sixth Ninth Average
Control

Group bh,97 46,74 46,10 Ls,94
Experimental

Group 56,65 57,11 54,62 56,15
Average 50.41 52,19 50,26 51
Interaction

HB.l: There is no significant interaction between the

treatment and grade levels for Group 1.

To test the hypothesis a two-vay analysis of
variance was used. Table 9 represents the results of the
analysis. Asg shown in the table, the interaction F-value
was not significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F-value, the hypothesis was not rejected. There
vwas no significant interaction between the treatment and
the grade levels found to exist.

Consider the data in Table 10. First consider the
treatment effect, the students improve their score on the
average of 56,15 points under the written comments method
and on the average of 45,94 points under the no-comments
method. Thus the way teachers correct homework vas

significant, Second consider the grade level effect.
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Since the students in the fourth, sixth and ninth grade
improve their score on the average of 51 points, the grade
level effect was not significant. Schematically this is
represented in Fig., 3. Not only is the comments method
more effective than the no-comment method, but it is
equally effective in each grade level.

Fig. 3 shows that the students in the experimental
group gained more than the students in the control group.
They did so in all grade levels. This indicated that
there is no significant interaction between the treatment
effect and grade levels.

Average
Gain

@w’*‘“—‘n—“ﬂﬂrﬂe— —
54

Experimental Group

T —

Control Group

¥4

4l

Grade

ourth S1Xth "N1inth

Figure 3. Interaction Between the Treat-
ment Effect and the Grade for
Group 1

GROUP 2

In this section three minor hypotheses dealt with

the students who scored between 55 and 75 points in the
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Previous term mathematics examination and will be discuss-

ed.

Treatment

Hl.z’ There is no significant difference in the mean
achievement of fourth, sixth and ninth grade mathe-
matics students in the experimental group and the
control group as measured by the average gain on
teacher made tests.

To test this hypothesis 2 tvio.way analysis of
Variance was used., Table 11 Presents the results ¢f the
analysis. As shown in the table, the F-value was signifi-
cant at the 0.05 level.

Since the calculated F.value was greater than the
tabular F.value, the hypothesis was rejected. From this
it was concluded that there was a significant difference
in the mean achievement of fourth, sixth and ninth grade
mathematics students in the exXperimental group and the
conirol group as measured by the average gain on teacher
made tests for Group 2.

Table 12 shows improvement in the mean in favor of
the experimental group. This progress in the students’
achievement is attributed to the effects of the comment

method.

The students in the fourth, sixth and ninth grade
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who received teachers' comments on mathematics homework
Papers (experimental group) improve more than the students
who received no-comments on mathematics homework papers
(control group).

Table 12 shows that there was no significant grade
level effect. The means for the fourtn, sixth and nin%h
grades were about the same.

Table 11. Analysis of Variance for
Minor Hypothesis in Group 2

Sum of Mean

Source of Variation DF Squares .Sguare F
Grade 2 43,601 221.8 2.478
Teacher/grade 15 1342,85 89.5 -
Treatment 1 7313.17 7313.17 256.55%
Treatment x grade 2 42,52 21.17 0.7397
Error 353 10145,611 21.26 -
Total 373 19347.778 ~ -

*Significant at 0.05 level.

Table 12. Mean Average Gain in Achieve-
ment by Grade for Group 2

Grade ~ Fourth Sixth Ninth Average
Control )

Group 57,37 58.4¢ 59,41 £8.41
BXperimental

Group 66,17 68,61 58,94 67,91

Average 61,77 63,335 4,17 63
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Grade

HZ.Z‘ There is no significant difference existing in the
mean grade levels of the fourth, sixth and ninth
grade mathematics students, between the experimental
group and the control group as measured by the
average gain on the teacher made tests.

To test the hypothesis a two-way analysis of variance
was used. Table 11 presents the results of the analysis.
As shovn in the table, the F-value was not significant at
the 0.05 level.

Since the calculated F-value was less than the
tabular F-value, the hypothesis was not rejected. From
this it was concluded that there was no significant grade
level effect.

Table 12 shows that fourth, sixth and ninth grade
students improve their scores on the average of 63 points.
The main effect of grade levels was.not significant. The
means for all grade levels were about the same. There is
no significant difference existing in the mean grade levels
of fourth, sixth and ninth grade mathematics students,
(Group 2), between the experimental group and the control
group as measured by the average gain on the teacher made

tests.

Interaction

HB.Z: There is no significant interaction between the
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treatment and the grade level for group 2.

To test the hypothesis a two-way analysis of
variance was used. Table 11 presents the results of the
analysis. As shown in the table, the interaction F-value
was not significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F-value, the hypothesis was not rejected. There
was no significant interaction between the treatment and
the grade levels found to exist.

Considering the data in Table 12, first consider
the treatment effect. The students improve their scores
on the average of 67.91 points under the written comments
method and on the average of 58.41 points under the
no-comment method. Thus the way teachers correct homework
papers vias significant.

Second consider the grade level effect. Since the
students on the fourth, sixth and ninth grade improve
their scores on the average of 63 points, the grade level
effect was not significant. All means in the fourth, sixth
and ninth grades are about the same. Schematically this
is represented in Fig. 4. The figure shows that not only
the comment method is more effective than the no-comment
method, but it is equally effective in each grade level.
From this it was concluded that although the students in

the experimental group gained more than the students in
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the control group, they did so in all grade levels for
group 2. This indicated that there is no significant

interaction between the treatment and grade levels.

Average
Gain

70
erimental Group
67
64
61

' Control Group

55

Grade

Fourth Sixth Ninth

Figure %, Interaction Between the Treatment
Effect and the Grade for Group 2

GROUP 3

In this section three hypotheses deal with the
students who scored more than 75 points in the last

term examination.
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Treatment

Hi 3¢ There is no significant difference in the mean
achievement of fourth, sixth and ninth grade mathe-
matics students in the experimental group for group

3 and the control group as measured by the average

gain on teacher made tests.

To test this hypothesis a two-way analysis of vari-
ance was used. Table 13 represents the results of the
analysis. As shown in the table, the F-value was signifi-
cant at the 0.05 level.

Since the calculated F-value was greater than the
tabulated F-value, the hypothesis was rejected. From thisg
it was concluded that there was a significant difference in
the mean achievement between the experimental group and
the control group for group 3.

Table 14 shows improvement in the mean in favor of
the experimental group. This progress in the students’
achievement is attributed to the effect of the comments
method,

The students in the fourth, sixth and ninth grade
who receive teachers' comments on mathematics homework
papers (experimental group) improved more than the
students in the fourth, sixth and ninth grade who received
no-comments on mathematics homework papers (control group).

This led to rejection of the hypothesis.



Table 13. Analysis of Variance for the
Minor Hypotheses in Group 3

—Sum of Mean

Source of Variation DF Square Square F
Grade 2 325.874 162,937 3.23
Teacher/Grade 14 705.903 50,42 -
Treatment 1 4o14.818 4o14,818 111.06%
Treatment x grade 2 0.84¢C 0.420 0.0115
Error 125  4518.657 36.149 -
Total 144 Lb566.092 - -

*Significant at 0.05 level.

Table 14, Mean Average Gain in Achieve-
ment by Grade for Group 3

Grade Fourth Sixth Ninth Average
Control

Group 62.08 65,55 67.50 65.04
Experimental

Group 74,42 76.90 81, 54 77,62
Average 68,25 71.22 74, 52 71
Grade

HZ.B‘ There is no significant difference existing in the
mean grade levels of the fourth, sixth and ninth
grade mathematics students (Group 2), between the
experimental group and the control group as measur-
ed by the average gain on teacher made tests.

To tegt the hypothesis a tvwo~way analysis of
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variance was used. Table 13 presents the results of the
analysis. As shown in the table, the F-value was not
significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F.value, the hypothesis was not rejected. From
this it was concluded that there was no significant grade
level effect. Table 14 shows that fourth, sixth and ninth
grade students improve their scores on the average of 71
points. The main effect of grade level was not significant
for group 3. The means for all grade levels were about the
same. This indicated that the hypothesis was not rejected.
There is no significant difference existing in the mean
grade levels of fourth, sixth and ninth grade mathematics
students, betvween the experimental group and the control
group as measured by the average gain on the teacher

made tests.

Interaction

H3.3= There is no significant interaction between the
treatment and the grade levels of the fourth, sixth
and ninth grade mathematics students in the experi-
mental group and the control group as measured by
the average gain on teacher made tests for group 3.
To test the hypothesis a two-way analysis of

variance was used. Table 13 presents the results of the

analysis. As shown in the table, the F-value was not



significant at the 0.05 level.

Since the calculated F-value was less than the
tabular F-value, the hypothesis was not rejected. There
vwas no significant interaction between the treatment and
the grade levels found to exist.

Consider the data in Table 14. First consider the
treatment effect. The students improve their scores on
the average of 77.62 points under the written comment
method and on the average of 65.04 points under the
no-comment method. Thus the way teachers correct homework
Papers was significant.

Second consider the grade level effect. Since the
students in the fourth, sixth and ninth grade improve
their scores on the average of 71 points, the grade level
effect was.not significant. All means in the fourth, sixth
and ninth grade are about the same. Schematically this is
represented in Fig. 5. The figure shows that not only the
comments method is more effective than the no-comment
method, but it is equally effective in each grade level.
From this it was concluded that although the students in
the experimental group gained more than the students in the
conirol group, they did so in all grade levels for group 3.
This indicated that there is no significant interaction

between the treatment and the grade levels.
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Pigure 5. Interaction Between the Treat-

ment Effect and the Grade for
Group 3

SUMMARY OF THE RESULTS

The Major Findings

The findings for each of the major hypothesis are
ag follovws:

1. There is a significant difference in the mean
achievement of fourth, sixth and ninth grade mathematics
students in the experimental group and the contirol group
as measured by the average score on teacher made tests.

2, There is no significant difference in the mean
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grade levels of fourth, sixth and ninth grade mathematics
students in the experimental group and control group as
measured by the average score on teacher made tests.

3. There is no significant interaction between the
treatment and the grade levels of fourth, sixth and ninth
grade mathematics students in the experimental group and
the control group as measured by the average score on

teacher made tests.

' The Minor Findings
Group 1.

1. There is a significant difference in the mean

achievement of fourth, sixth and ninth grade mathematics
students in the experimental group and the control group
as measured by the average score on teacher made tests.

2. There is no significant difference in the mean
grade levels of fourth, sixth and ninth grade mathematicg
students in the experimental group and the control group
as measured by the average score on teacher made tests.

3. There is no significant interaction between the
treatment and the grade level of the fourth, sixth and
ninth grade mathematics students in the experimental group
and the conirol group as mezsured by the average gain on

teacher made tests.
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Group 2,

1. There is a significant difference in the mean
achievement of fourth, sixth and ninth grade mathematics
students in the experimental group and the control group
as measured by the average score on teacher made tests.

2. There is no significant difference in the mean
grade level of fourth, sixth and ninth grade mathematics
students in the experimental and control groups as
measured by the average score on teacher made tests.

3. There is no significant interaction between the
treatment and grade levels of the fourth, sixth and ninth
grade mathematics students in the experimental group and

the control group as measured by the average score on

teacher made tests.

Group 3.

1. There is avsignificant difference in the mean
achievement of fourth, sixth and ninth grade mathematics
students in the experimental group and the control group
as measured by the average score on teacher made tests.

2, There is no significant difference in the mean
grade level of fourth, sixth and ninth grade mathematics
students in the experimental and the control groups as
measured by the average score on teacher made tests.

3. There is no significant interaction between the

treatment and grade levels of the fourth, sixth and ninth
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grade mathematics students in the experimental group and
the control group as measured by the average score on
teacher-made tests.

The results of the findings related to the minor
hypotheses imply that there is no difference in the
effect of the treatment among ability levels; that is,
that each of the three ability levels performed similar
to the group as a whole, and thus was effective at all

ability levels.
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CHAPTER V

SUMMARY, CONCLUSIONS
AND RECOMMENDATIONS
This chapter is divided into three main sections.
The first section reviews the entire study. The second
section presents the conclusions and relates the findings
to research. The third section Presents recommendations
for further study and recommendations for educational

pPractice.

SUMMARY OF THE STUDY

The Problem

Each year mathematics teachers spend many hours
writing comments on homework Papers being returned to
students apparently in the belief that their words will
produce some results in students' performance superior to
that obtained without such words. Yet on this point solid
experimental evidence, obtained under classroom conditions,
has been absent. The goal of this study was to provide
some empirical data concerning the effect on students®
achievement in mathematics through writing comment on
stﬁdents' homework papers. Specifically, the problem was
to determine if teachers' comments on mathematics homework
Papers cause significant imprevement in students®

mathematics achievement.
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The hypotheses for this study, in condensed form,
stated the following: <teacher comments on mathematics
homework papers will significantly increase students'
achievement in fourth, sixth and ninth grades. There will
be no significant grade effect, and there will be no
significant interaction between the treatment effect and

grade levels.

Design of the Study

Six fourth grade mathematics teachers, six sixth
grade mathematics teachers, and six ninth grade mathe-
matics teachers were randomly selected from all fourth,
sixth and ninth grade mathematics teachers in the city of
Mecca, to participate in the study. For each selected
teacher, two classes were selected from the eligible
classes. One class was assigned to the experimental group
and one was assigned to the control group. Pre- and post-
tests were administered to both groups.

The Split-Plot design was selected for the study
in order to measure the treatment effect, the grade level
effect and the interaction between the treatment effect
and the grade level. The sample consisted of 1,060
students enrolled in 36 classes. Twelve classes in each
grade level. Six classes were assigned as the experi-
mental group and the other six were assigned as the

control group.
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For ten weeks the teachers collected homework
Papers three times weekly. The homework papers in the
No-Comment group (Control group) were graded by simply
marking problems right or wrong and giving the papers a
grade. Homework papers in the Comment'group (BExperimental
group) were graded by marking problems right or wrong and
g€iving the papers a grade. Papers in the Experimental
group had teachers' comments. If a student missed a prob-
lem the teacher marked vwhere the error occurred and either
gave or indicated how to find a correct solution. Tach
Paper in this group had one or more written comments, free
comments, vhatever free comments the teacher chose to make.

Data consisted of pre-test and post-test scores for
each student. %Tquivalent forms of the course achievement
examination were used to measure students' achievement.
The tests were administered in each classroom at a time
selected by the teachers.

Analysis of variance was used to test the major
and the minor hypotheses. For the minor hypotheses,
additional data were required. The investigator obtained
all the students’ scores in the previous term mathematics
examination. The students were divided into three groups
for the minor hypotheses:

Group 1: All the students whe scored

less than 55 points in the
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previous term mathematics

examination,

Group 2: All the students who scored
between 55 and 75 points in
the previous term mathematics

exXamination.

Group 3: All the students who scored
more than 75 points in the
previous term mathematics
examination.
The aim of this grouping was to determine whether

the treatment was ability dependent.

Result of the Data 4dnalysis

As previously indicated, there was no significant
grade level effect at the 0.05 level. There was no signi-
ficant interaction between the treatment and grade level.
Similar results were obtained for the minor hypotheses at
the 0.05 level. The F.value for the treatment effect was
significant at the 0.05 level.

The test of achievement hypothesis showed that for
these data teachers' comments significantly increased
students®’ achievement. The same results were obtained for
the minor treatment hypctheses. The test of achievement

for the minor hypctheses showed %hat teachers' comments
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significantly (at the 0.05 level) increased student's

achievement in each group.
CONCLUSIONS

The experiment described in the Preceding chapters
provided evidence relating to the question of whether
teachers' comments on students’ mathematics homework
Papers would improve student achievement. The following
conclusions were drawn from this study.

1. The students in the experimental group (free
comment) achieved higher scores than the students in the
control group (noc-comment), The overall treatment effect
was significant at the 0.05 level.

2. Although unsupported professional opinion
seemed to hold that older students would be less respon-
sive than younger ones, such was not the experimental
conclusion. Rather, the evidence seemed to support a
belief in the same responsiveness among students in
fourth, sixth and ninth grades.

Grade levél did not influence students' performance.
The effect of grade level was not significant at the
0.05 level.

3. While free comment method is a more effective
method than no-.comment, it equally improved students’

pPerfecrmance in fourth, sixth and ninth grade mathematics
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classes. Type of correcting students® homework progress
did not interact with students' grade levels. There is

no significant interaction between the treatment effect

and students' grade level.

4, As previously indicated, the aim of dividing
the students into three different groups was to determine
whether the treatment was abiiity dependent. The evidence
seemed to support a belief of the same effectiveness
among students of low, medium and high ability.

Three studies investigated teachers' comments
incorporated into the classroom structure in a slightly
different way. Page (1958) used 2,189 students in grades
7 through 12, Page randomly assigned students to one of
the three groups in every class. Teachers wrote no
comment on tests for students in one group, and they
vrote standardized comments depending on the letter grade
on the test for the students in another group. Teachers
wrote free comments on student tests in the third group.
Free comment students achieved higher scores than
specified comment students, and specified comment did
better than no-comments. All differences, except between
free and specified comments were significant. The
overall treatment effect, furthermore, was significant
at the 0.01 level.

Austin (1976) made a similar study using 222
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students in nine classes grades 4, 9 and 10. In each
class, students were matched and randomly assigned to a
Comment or No-Comment group. After six weeks the two
groups were compared using teacher-prepared examinations.
A significant difference favoring the comment group was
found in two of nine classes, when all students were
Pooled. Comments improved students' achievement in geo-
metry and one of two general mathematics classes and had
no effect on algebra in one fourth-grade class.

Schoen and Krey (1974) also made a study involving
written comments on homework for twelve weeks, several
methods of writing comment were compared using 147
pPre-service elementary education majors. No differences
were found on test scores as a result of teachers'
comments.

The last study (Schoen and Xrey) used college
students and a large class size.

These studies, as well as the others reviewed,
differed from this study in several respects. This study
involved teacher comments on homework papers rather than
on test papers. The students did homevork at home rather
than in the classrooms as tests. The homework assignmente
were done in a non-competitive atmosphere. The students
enrolled in this study were males., They attended schools

for boys only, and all the teachers were males.
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Results from this study provided needed empirical
data regarding teacher comments on homework papers in
mathematics, at elementary and secondary level. These
data revealed that teacher comments significantly increase
achievement in mathematics for students in the fourth,
sixth and ninth grades in Saudi Arabia. Furthermore, the
grade level nor ability level did not significantly affect

the difference in student achievement.,
RECOMMEN DATIONS

The recommendations which are set forth in this
section have been drawn from the results and conclusions
of the study. These recommendations are of two types:
recommendatiors for further research, and recommendations
for educational practice in Saudi Arabia.

RECOMMENDATIONS FOR
FURTHER RESEARCH

1. Replication of this study in both mathematics
and other disciplines should be conducted to test the
generalizability of the results and conclusions of
this study.

2. Replication of this study in both the same
grade levels and different grade levels should be
conducted.

3. The experimental treatment used in 4nisg study
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lasted ten weeks. Research for longer time periods should
be conducted.

4. Replication of this study in boys®' schools and
girls' schools should be conducted to test the generaliz-
ability of the results and conclusions of this study.

5. Research should be conducted to determine how
teachers can most effectively use the comment method in
the classroom,

6. As was indicated in this study, the words of
free comments were not chosen at random. It could not,
therefore, be demonstrated what type of free comments
had more effect, Ancther study might identify a
population of students for vhom a particular type of
remark might be appropriate, and then randomly select
subjects and controls from the population. In such a way
the words themselves would be brought under truly experi-
mental observation.

RECOMMENDATIONS FOR EDUCATIONAL
PRACTICE IN SAUDI ARABIA

Any generalization based on the findings of this
study must take into account the limitations of the
study. With these limitations in mind, it is the
investigator's opinion that, pending further research
such as that described above, the following are valid

recommendations for educational practice.
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1. PFourth grade, sixth grade and ninth grade
mathematics teachers should write free comment on
students' homework papers.

2. Teachers' workshops should be conducted in
order to:

a) Acquaint teachers with the rational and
use of the free comment technigue.
b) Promote the use of free comment method.

3. Teachers should be assigned appropriate
teaching load in order to have enough time to write
comments on students' mathematics homework papers.

Teachers' comments are one form of teacher-produced
motivation accessible to nearly every teacher. When the
average teacher takes the time and trouble to write such
comments (belisved to be encourzaging) on student papers,
these apparently have a measurable and poient effect upon
student effort, or attention, or attitude, or whatever
it is which causes learning to improve. A model has been
designed and tested for measuring this meotivation and
variables related to it. Countless possibilities for
future exploration remain z challenge %o the serious

student of student motivation.
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APPENDIX A

RECRUITMENT LETTER TO TEACHERS

Dear Teacher:
What is the purpose of the study?
As every teacher knows, much of the talk about

motivation is pretty foggy. No one seems to know enough

to help newer teachers; what may be needed is more verbaliz-

able principles which will save newcomers to teaching, and
their students. Too often the people talking about moti-
vation (i.e., what makes students perform in a desirable
way) are either talking through their hats, saying what
no one knows because no one has tested it, or basing
their talk on laboratory experiments far removed from
public schools and our problems there. Consequently, we
often have different ideas without the opportunity to
test them in any scientific way.

This lack of authoritative information is well
exemplified by the subject of written comments on papers
being returned to students. Should one commenit on papers
beyond the letter grade? Some teachers write faithfully
on every paper. Other teachers never write comments,
regarding them as a waste of time and effort. Still
others do not write comments but feel vaguely guilty

about it, as if they were somehow siacking their jobs.
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And still other teachers write comments only on the very
good papers, or very poor ones.

Similarly, teachers differ in the types of comment.
One teacher will have blanket comments, e. g., "Good,"
which he will administer to papers that achieve a certain
level. Another will simply point out strengths or, more
often, weaknesses within the paper itself.

Whatever your own practice, you obviously do it for
one of two reasons: you believe that your practice is the
right practice and will produce some desirable effect on
student's performance; or you believe you should do some-
thing else, something more thorough, but the limitation of
your teaching time prevents it.

Who is right? If there were a "right" answer for
everyone, or for the average teacher, then we might be
able to advise the new teacher in a meaningful way. But
Perhaps there is a different answer for different teachers,
or for different subjects, or different grade levels, or
different students. If so, what are those differences?
And how can you tell which students will react in which
vway? Are there no answers? No laws? None have been
given. Therefore this study aims to explore for such
answers in a much bigger way, and one much closer to your
actual classrocm procedures than has ever been done before.

Who are the subjects of the experiment? The
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subjects of the study are around 1,000 students of rublic
elementary and secondary schools within the ¢city of Mecca.
We are investigating the question: Do teacher comments on
mathematics homework affect student achievement? And by
"achievement" we mean what most teachers mean: learn

more in our classrooms than they might otherwise. This
is, after all, the way we commonly judge student achieve-
ment in our courses: how they perform on tests which we
ourselves make and administer,

We are asking, therefore, that you proceed in your
normal way, teaching what you are teaching in the way
that you prefer. But we ask one change only: that when
you are returning homework papers to the students you
write comments oh homeviork papers to the students in the
experimental group only and write no comments at all on
homework papers to the students in the control group.

Will there be a big difference between the
achievement of these groups on the second test? In your
one class, probably not, except that caused by chance.
But when a great number of us pool our results, and
treat the results in a certain way, the effects might
turn out to be large, visible, and reliable. And we may
all learn a tremendous amount from the pooling which

would be impossible in any other way.
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Suggestions

1. Please forget you are going to report the words
to anyone else. Be natural. Take up thé stack of free
comment papers and go through them in any fashion you
want, only finding something to say on each. Remember,
when the study is published, no comment will be attached
to any particular teacher or particular student and no
names will be used.

2, Write anything that occurs to you in the cir-
cumstances. There is not any "right" or "wrong" comment
for this study. AAcomment is "right” for the study if it
conforms with your own feelings and practices. Here, for
example, are some freedoms you have:

Address the student by name or not,

just as it occurs teo you.

Make your comment general or direct
to one part of the homework, just as

occurs.,
Make your comment friendly or formal.

Make it about this homework or about

the student's work in general.

3. Teachers should address themselves to a child's
situation but not to judge his character and personality.

4, Teachers are advised to avoid diagnosis and
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prognosis in dealing with students. Diagnosing children
is dangerous. Labeling is disabling. The diagnosis may
become the disease. A child often lives up to a
teacher's negative prediction. He becomes what he is
told he is. It is damaging to tell a child where he will
end up. Destination may become destinies. Doom
predictions create psychclogical fissures in the lives of
children. Generations of children, especially minority
children, left school because they have been convinced of
their intellectual anemia by destructive persuasion.

5. Helpful correction is direction. It describes
Processes. It does not judge products or persons.
Children need guidance, not criticism. Communication,
like health, depends on acts of prevention. An enlighten-
ed teacher learns to omit messages that make a child feel
foolish, guilty, and vengeful. He deliberately avoids
questions and comments that are likely to incite resent-
ment and invite resistence.

It is said that gentlemen never insult uninten-
tionally. Some teachers do. They hurt children
inadvertently. A teacher with an acid tongue is a health
hazard. His caustic comments deflate self esteem and
block learning, Hurt children grow preoccupied with
revenge fantasies.

The following remarks were made by teachers almost
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without awareness of their tragic impact:
"You are relying on your own judgment again.

Believe me, it is a poor guide."

"Your intelligence is not good enough for
this class. Why don't you transfer to a
school more commensurate with your

disabilities?"

"You don't need a psychologist; you need a

vacuum cleaner. Your mind is cluttered

with junk."

There is no place for devastating remarks in
teacher-child communication. A brofessional teacher shuns
comments that casually destroy a child's self-esteem. &
teacher's role is to heal, not to injure. A teacher with
a ceritical disposition and a gifted tongue has a grave
responsibility. He must protect young children from his
deadly talent, either by learning new ways of communicating
or by choosing anotﬁer calling, Teachers are often
unaware of the impact of their wordg on the lives of
children., Do enlightened methods of communication make a
difference? Can children tell the difference between
benign and destructive messages? Do they respond
differently to them? The following incicent by sixth-

grader answers these questions:
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The same kids who are cooperative in Mr. A's

class, go off like firecrackers in Mr. B's

¢lass. The way a child behaves depends on

the teacher. For instance, when Mohammed

returned to school after a week of absence,

Mr. A said "Welcome back. We missed you."

The child was glad and behaved well.,

Mr. B said "No wonder it was so quiet last

week. Mohammed was out."” Mohammed did not

stop making noise for the rest of the hour.

Congruent communication* can transform education.
It strikes not just at the trapping of teaching, but at
the hearts of learning. Yet it has not been tried in our
schools. Never has its full force been lavighed on
children to enrich their personalities and enable their
lives.

Congruent communication is an achievement. It
requires learning and rehearsing and self-discipline.
It is not just "doing what comes naturally.* Like all
skills, it demands practice. Like all acts, it requires
selection. It is consoling, but untrue to claim that
in good relationships one can say anything with impunity.
It is like believing that when in good health one can

swallow anything without harm--including poison.

* - (3 kd » L3
Communiication that is harmonious, authentic, where
words fit feeling.



APPENDIX B

97



98

Analysis of Variance
For All the Students
By Grade Level

Variable for ®ntire Sum Mean  Std.Dev. Variance N
Population 61395 57.92 11.63 135.19 1060
Fourth Grade 21596 57.90 11.96 143,07 373
Experimental Group 11749 63.85 10.42 108.57 184
Control Group 9847 52,10 10. 44 108.92 189
Sixth Grade 19109 58.44 11.36 129.10 327
Experimental Group 10460 67.39 11.19 125.30 165
Control Group 8649 53.39 9.11 82.95 162
Ninth Grade 20690 57.47 11.53 132.87 360
Experimental Group 11095 62.33 11.28 127.16 178
Control Group 9595 52.72 9.66 83.25 182

Analysis of Variance
For All the Students

Variable for Entire Sum Mean Std.Dev. Variance N

Population 61395 57.92 11,63 135.19 1060
Experimental Group 33304 63.19 10.96 120.05 527

Control Group 28091 52,70 9.78 95.60 533
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The following tables display the distribution of

all the students in each class.

students was 1,060.

Fourth Grade

The total number of the

Teacher 1 2 3 L 5 6 Total
Experimental Group 22 35 37 35 25 30 134
Control Group 23 35 Lo 34 25 32 189
Total 4s 70 77 69 50 62 373
Sixth Grade
Teacher 1 2 3 4 5 6 Total
Experimental Group 26 33 21 25 33 27 165
Control Group 22 35 23 25 32 25 162
Total 48 68 k4 5 65 52 327
Ninth Grade
Teacher 1 2 3 b 5 5 Total
Experimental Group 33 26 35 32 27 25 178
Control Group 32 27 36 33 25 29 182
Total 65 53 71 65 52 5l 360




Analysis of Varianc
For the First Group
By Grade Level
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Variable for Entire Sum Mean  Std.Dev. Variance N
Population 27548 50.92 9.74% 94.86 541
Fourth Grade 8872 50.41 10.65 113.47 176
Experimental Group 4645 56,65 8.96 80.28 82
Control Group k227 L4,97 8.99 79.36 ok
Sixth Grade 8926 52.20 9.49 90.11 171
Experimental Group 5140 57.11 9.60 §2.12 90
Control Group 3786 46,74 5.63 31.69 81
Ninth Grade 9750 50.26 9.00 81.02 15k
Experimental Group 5140 54,68 8.88 78.93 9k
Control Group k610 46.10 6.91 k7.77 100
Summary ofﬁggaéigig if Variance
B TS o SePn veme f
Experimental Group 14925 56.11 9.18 84.33 266
Control Group 12623 45,990 7.35 53.97 275
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Group 1
The total number of the students vho scored up to
55 points in the previcus term examinations was 541. The

tables below display the sample in detail.

Fourth Grade

Teacher 1 2 3 b4 5 6 Total
Experimental Group 9 17 21 11 i2 12 82
Control Group 7 18 24 20 14 11 94

Total 16 35 45 31 26 23 176

Sixth Grade

Teacher 1 2 3 b4 5 6 Total
Experimental Group 17 17 13 11 19 13 90
Control Group 13 16 15 13 12 12 81
Total 30 33 28 24 31 25 171

Ninth Grade

Teacher 1 2 3 4 3 6 Total
Experimental Group 18 12 26 16 12 10 94
Control Group 21 16 25 15 13 10 100

Total 30 28 51 31 25 20 194
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For Group 2
By Grade Level
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Variable for Entire Sum Mean Std.Dev, Variance N
Population 23612 63.13 7.36 SH.25 374
Fourth Grade 7289 61.77 7.53 56,67 118
Experimental Group 3904 66,17 6.60 k3,62 59
Control Group 3385 57.37 5. 50 31.34 59
Sixth Grade 7388 63.14 7.86 61.87 117
Experimental Group 3705 68,61 6.40 Lo.96 54
Control Group 3683 58.46 5.69 32.41 63
Ninth Grade 8935 64,28 6.60 L3,68 139
Experimental Group 4895 68.94 4,62 21.37 71
Control Group Loko 59,41 4,53 20. 54 68

Summary of Analysis of Variance

For Group 2
Variable for Entire Sum Mean Std.Dev. Variance N
Population 23612 63,13 7.36 54,25 374
EXperimental Group 12504 67.96 5.95 35.40 184
Control Group 11108 58.46 5.31 28.23 190
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Group 2
The following tables display in detail the distribu-

tion of the students who scored between 55 and 75 points
in the previous term examination. The total number for

this group was 374.

Fourth Grade

Teacher 1 2 3 k4 5 6 Total
Experimental Group &4 13 10 15 5 12 59
Control Group 8 12 11 10 6 12 29
Total 12 25 21 25 11 24 118

Sixth Grade

Teacher 1 2 3 b 5 6 Total
Experimental Group 6 10 b i3 9 12 54
Control Group 7 16 8 8 13 11 63
Total 13 26 12 21 22 23 117

Ninth Grade

Teacher 1 2 3 4 5 6 _Total
Experimental Group 14 14 6 10 14 i3 71
Contrsl Group 11 11 6 16 9 15 68

Total 25 25 12 26 23 28 139




104

Analysis of Variance
For Group 3
By Grade Level

Poputation T C 10835  7ocs .0 B1.97 1bs

Fourth Grade 5435 68.80 8.56 73.21 79
Experimental Group 3200 74,42  5.90 34.77 43
Contro} Group 2235 62,08 6,02 36.25 36

Sixth Grade 2795 7L.67 9.62 92.54% 39
Experimental Group 1615 76.90 8.13 66,19 21
Control Group 1180 65.55 7.%5 55.55 18

Ninth Grade 2005 74,26 8.51 72.51 27
Experimental Group 1060 8l.54  4.74 22.43 13
Control Group Shks 67.50 L.70 22,11 1k

Summary of Analysis of Variance
Por Group 3

Variable for Entire Sum

Mean Std.Dev., Variance N

Population 10235 70. 59 9,04 8l.77 145
Experimental Group 5875 76,30 6.85 bé.,97 77
Control Group 4360 64,12 6. 52 42,49 68
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The total number of students who scored more than
75 points in the previous term examination was 145, The

following tables display in detail the distribution of

these students.

Fourth Grade

Teacher 1 2 3 iy 5 6 Total
Experimental Group 9 5 6 9 8 6 43
Control Group 8 5 5 4 5 9 36
Total 17 10 11 13 13 15 79

Sixth Grade

Teacher 1 2 3 4 6 Total
Experimental Group 3 6 1 2 21
Control Group 2 3 - L 2 18
Total 5 9 4 5 12 L 39
Ninth Grade
Teacher 1 2 3 4 5 & Total
Experimental Group 1 - 3 6 1 2 13
Control Group - - 5 2 3 L 14
Total 1 - 8 8 4 6 27
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For Entire Population (Fourth Grade)
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By Teacher

Variable Sum Mean Std.Dev. Variance N
Fourth Grade 21596 57.90 11.96 143,07 373
Experimental Group 11749 63.85 1c.42 108.57 184
Teacher 1 1405 63.86 6.35 ko,31 22
2 2164 61.83 9.41 88.50 35
3 2280 61.62 9.79 95.91 37
4 2290 65.43 10,10 102,02 35
5 1610 64,40 12.13 146, 50 25
6 2000 66.67 13.02  169.5% 30
Control Group 9847 52.10 10.44 108.92 18¢
Teacher 1 1235 53.69 9.91 98,22 23
2 1715 b9.00 10. 56 111.47 35
3 2032 50.80 10.01 100.27 4o
b 1800 52.94 8.80 77.45 34
5 1285 51.40 13.03 169.83 25
) 1780 55.62 9,98 99.60 32




Analysis of Variance
For Entire Population (Sixth Grade)
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By Teacher

Variable Sum_ Mean Std.Dev, AVariance N
Sixth Grade 19109 58.44 11.36 129.10 327
Experimental Group 10460 63.40 11.19 125.30 165
Teacher 1 1610 61.92 11.84 140.15 26
2 2070 62.73 11.53 132.95 33
3 1275 60.71 10.99 120.71 21
4 1575 63.00 10.61 112,50 25
5 2190 66.36 10.40 108.24 33
1740 64,44 11,87 141.02 27
Control Group 8649 53.39 9.11 82.95 162
Teacher 1 1135 351.59 7.77 60,44 22
2 1814 51.83 8.95 80.09 35
3 1180 51.30 8.29 68.67 23
b 1335 53.40  9.54 91.08 25
5 1820 56.87 10.06 101.21 32
6 1365 354.60  8.77 76.92 25




For Entire Population (Ninth Grade)

Analysis of Variance
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By Teacher

Variable Sum Mean Std.Dev. Variance N
Ninth Grade 20690 57.47 11.53 132.87 360
Experimental Group 11095 62.33 11.28 127.16 178
Teacher 1 2005 60.76 9.93 98.63 33
2 1585 60.96 9.27 8€.0% 26
3 2095 59.86 11.28 127.19 35
L 2060 6L4.37 15.44 238.31 32
5 1710 63.33 9.20 8%,61 27
6 1640 65,60 10.24 104.83 25
Control Group 9595 52.72 9.66 93.25 182
Teacher 1 1635 51,09 8,77 76.99 32
2 1375 50.92 9.10 82.76 27
3 1825 50.69 12.54 157.36 36
4 1810 54.85 7.55 57.01 33
5 1335 53.40 9.97 99,42 25
6 1615 55,69  8.21 67.36 29
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By Teachers
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Ehfile” T 58 8% SHE B
Fourth Grade 21596 57.90 11.96 143,07 373
Teacher 1 2640 58,67 9,73 94,77 ks

2 3879 55.41 11.84 140,27 70

3 k312 56.00 11.25 126, 50 77

L kogo 59.27 11.32 128,14 69

5 2895 57.90 1k,07 198.05 50

6 3780 66,97 12.73  162.16 62

Sixth Grade 19109 58.44 11.36 129.10 327
Teacher 1 2745 57,19 11.34 128,62 43

2 3884 57.12 11.59 134.25 68

3 2455 55,80 10.67 113.89 by

L 2910 58,20 1l.l0 123.22 50

5 koi1o 61.69 11.22 125,99 €5

6 3105 59.71 11.52 132.76 52

Ninth Grade 20690 57.47 11.53 132.87 360
Teacher 1 3640 56.00 10.50 110,31 65

2 2960 55.85 10.41 108,40 53

3 3920 55.21 12.72 161,74 71

b 3870 59.54 12.92 166,97 65

5 3045 58,56 10.72 115.03 52

6 3255 60.28 10,39 107.94 54
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Analyvsis of Variance
For Group 1 (Fourth Grade)

By Teacher
Variable Sum _ Mean Std.Dev., Variance N
Fourth Grade 8872 50.41 10.65 113.47 176
Experimental Group Lehs 56,65 8.96 80.28 82
Teacher 1 550 61l.11 4,17 17.36 9
2 945 55.59 8.27 68,38 17

3 1195  56.90 8.58 73.69 21
L 600  54.54  10.11 102,27 11
5 660  55.00 9.04 81.82 i2
6 695 57.42  11.96 142.99 12

Control Group k227  U4h.97 8.91 79.36 9k
Teacher 1 300 42.86 8.10 65,48 7

2 745 41,39 9.36 87.66 18

3 1102 45,97 9.17 84.17 24

4 1010 50.50 8.41 70.79 20

5 595 42,50 8.03 6l 42 1l

) k75 43,18 6.03 36,36 11
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Analysis of Variance
For Group 1 (Sixth Grade)

By Teacher
Variable Sum Mean Std.Dev. Variance N
Sixth Grade 8926 52,20 9,49 90,11 171

Experimental Group 5140 57,11 9.60 92,12 90

Teacher 1 960  56.47 10.42 108,64 17
2 940  55.29 8. 56 73.3% 17

3 720 55.38 9.89 97.76 13

4 620 56,36 9.77 95.%5 11

5 1160 61.05 7.37 54.39 19

6 740  56.92 12,17 148,08 13

Control Group 3786 46,74 5.63 31.69 81
Teacher 1 605 46,54 5455 30.77 13
2 721 45,06 5.66 32.06 16

3 710 47.33 5.9%  35.24 15

b 620 U47.69 6.33 4%0.06 13

5 570  47.50 5.43 29. 54 12

6 560 46,67 5.36 28.79 12




Analysis of Variance

For Group 1 (Ninth Grade)
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By Teacher

Variable Sum  Mean Std.Dev, Variance N
Ninth Grade 9750  50.26 9.00 81.02 194
Experimental Group 5140 54,68 8.88 78.93 94
Teacher 1 970 53.89 7.77 60,46 18
2 640 53.33 6.85 L6.,97 i2

3 1445 55. 58 8.52 72.65 26
4 84%0  52.50 11.40 130.00 16

5 675  56.25 8.82 77.84 12

6 570 57,060 10.33 106.67 10

Control Group 610  46.10 6.91 ko,77 100
- Teacher 1 980 46.67 6.58 L3.33 21
2 735 L5,94 7.79 60.73 16
3 1095 43,80 6.96 48, 50 25
L 730 438,67 4,80 23.09 15

5 605 46,54 8.75 76,60 13

é Lés 46,50 5.80 33.61 10
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Analysis of Variance
For Combired Population (Group 1)

By Teacher

Poputation o p5if lewn, StdDey. Varimes N
Fourth Grade 8872 50.41 10.65 113.47 176
Teacher 1 850 53.12 11.09 122.92 16

2 1690 48,28 11.31 127.86 35

3 2297 51.04 10,40 108.22 bs

L 1610 51.93 9.10 82.80 31

5 1255 48,27 10.48 109.88 26

6 1170 50.87 12.03 144,66 23

Sixth Grade 8926 52.20 9. 49 90.11 171
Teacher 1 1565 52,17 9,88 94,73 30

2 1661 50.33 8.87 78.67 33

3 1430 51.07 8.86 78 44 28

4 1240 51.67 9.05 81.88 24

5 1730 55.81 9.41 88,49 31

6 1300 52.00 10.70 114,58 25

Ninth Grade $750 50.26 9.00 81.02 194
Teacher 1 1550 50.00 7.95 63.16 39

2 1375 43.11 8.17 66. 76 28

3 2540 49.80 9.74 94,96 51

4 1570 50.64  8.92 79.57 31

5 1280 51.20 9.92 98, 50 25

6 1035 51.75 9.77 95.46 20
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For Group 2 (Fourth Grade)
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By Teacher

Variable Sum Mean Std.Dev, Variance N
Ninth Grade 7289 61.77 7.53 56.67 118
Experimental Group 3904 66.17 6.60 43,62 59
Teacher 1 230 57.50 2.89 8.33 L
2 849 65.31 4.87 23.73 13
3 630 63.00 4.83 23.33 10
b 1025 68,33 4. 50 20.24 15
5 350 70.00 7.07 50.00 5
6 820 68.33 9.13 83.33 12
Control Group 3385 57.37 5.60 31.34 59
Teacher 1 Lo 55,00 7.07 50.00 8
2 675 56.25 3.11 9.66 12
3 605 55.00 3.87 15.00 11
b 575 57.50 7.55 56.9% 10
5 355 59.17 8.01 64,17 6
6 735 61.25 2,26 5.11 12
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Analysis of Variance
For Group 2 (Sixth Grade)
By Teacher

Variable

Sum Mean Std.Dev. Variance N

Sixth Grade

7388 63.4 7.86 61.87 117

Experimental Group 3705 68,61 6.40 40.96 sk
Teacher 1 415 69.17 3.76 14,17 6

2 650 65.00 b7 22,22 10

3 270 67.50 6.45 b1.67 i

L 885 68.08 8.55 73.08 13

5 640 71.11 6.01 36.11 9

é 845 70,42 5.82 33.90 12

Control Group

Teacher 1

2

3
4
5

O

3683 58,46 5.69 32,41 63

ko5 57.86 2.67 7.14 7
908 56.75 7.14 51,00 16
k70 58.75 6.94 48,21 8
khs5 55,62  6.78 45.98 8
780 60.00 4, 56 20.83 13

675 61,36 2.33 S 45 11




Analysis of Variance

For Group 2 (Ninth Grade)

By Teacher

Variable Sum  Mean Std.Dev, Variance N
Ninth Grade 8935 64,28 6.61 k3.68 139
Experimental Group k895 68,94 4,62 21.37 71
Teacher 1 960 68.57 4.13 17.03 14

2 945 67.50  5.09 25.96 14

3 hos 67.50 6.89 47.50 )

L 710 71.00 4,59 21.11 10

5 955 68,21  3.17 10.03 14

6 920  70.77 4.49 20,19 13

Control Group boko  59.41 4,53 20.54 68
Teacher 1 655 59.54 5,68 32.27 11

2 640 58,18  5.13 26,36 11

3 370 61.67 4,08 16,67 6

b4 945 59,06 4.55 20.73 16

5 sS40 60,00 4,33 18.75 g

6 890 59.33  3.72 13.81 15




Analysis of Variance
For Combined Population (Group 2)
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By Teacher

Variable Sum Mean Std.Dev, Variance N
Entire Population 3612 63.13 7.36 54%.25 374
Fourth Grade 7289 61.77 7.53 56,67 118
Teacher 1 670 55.83 5,97 35.61 12

2 1524 60.96 6.13 37.62 25

3 1235 58.81  5.89 34.76 21

b 1600 64,00 7.90 62.50 25

5 705 64.09  9.17 84,09 11

é 1555 64,79  7.44 55.39 24

Sixth Grade 7388 63.14 7.86 61.87 117
Teacher 1 820 63.08 6.63 k3,91 13

2 1585 59.92  7.44 55.35 26

3 750 61.67 7.78 60.61 12

b 1330 63.33 9.92 98.33 21

5 1420 6.5 7,54 56.93 22

6 1520 66.09 6.39 bo.81 23

Ninth Grade 8935 6,28  6.61 43.68 139
Teacher 1 1615 64,60 6,60 43,58 25

2 1585 63.40 6.88 47.33 25

3 775 64,58 6,20 38.45 12

b 1655  63.65 7.42 55,11 26

5 1495 65,00 5.43 29.54 23

6 1810 64,64 7,06 45,87 28




Analysis of Variance

For the Fourth Grade (Group 3)
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By Teacher

Variable Sum Mean Std.Dev, Variance N
Fourth Grade 5435 68.80 8.36 73.21 79
Experimental Group 3200 H.b42 5,90 34.77 43
Teacher 1 625 69.44% L4.64 21.53 9

2 370 74.00 4,18 17.50 5

3 kss 75.83  3.76 14,17 6

b 665 73.89  3.33 11.11 9

5 600 75.00 6.55 k2,86 8

6 485 80.83 7.36 s4.17 6

Control Group 2235 62,08 6.02 36.25 36
Teacher 1 L9s 61.87 2.59 6.70 8

2 295 59.00 2,24 5.00 5

3 325 65.00  3.53 12,50 5

4 215 53.75 11.09 122.92 4

5 335 67.00  7.58 57.50 5

6 570 63.33 2,50 6.25 9
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Analysis of Variance
For the 8ixth Grade (Group 3)

By Teacher

Variable Sum Mean Std.Dev. Variance N
Sixth Grade 2795 7L.67 9.62 92.54 39
Experimental Group 1615 76.90 8,13 66,19 21
Teacher 1 235 78.33  5.77 33.33 3

2 480 80.00 4,47 20,00 6

3 285 71.25 6.29 39.58 4

i 70 70.00 0 0 1

5 390 78.00 13.96 195.00 5

6 155 77.50  3.53 12.50 =2

Control Group 1180 65.55 7.45 55.55 138
Teacher 1 125 $2.50 3.53 12.50 2

2 185 €1.67  5.77 33.33 3

b 270 67.50 6.45 41,67 4

5 470  67.1% 10.35 107.14 7

6 130 65,00 0 c 2




Analysis of Variance
For the Ninth Grade (Group 3)
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By Teacher

Variable Sum Mean Std.Dev. Variance N
Ninth Grade 2005 74,26 8,51 72.51 27
Experimental Group 1060 81.54 L, 74 22.43 13
Teacher 1 75 75.00 0 o 1

3 24ks 81,67 2.89 8.33 3

L 510 85,00 0 0 6

5 80 80.00 0 0 1

6 150 75.00 7.07 50.00 2

Control Group 9lts 67,50 4,70 22.11 14
Teacher 3 360 72.00 b, b7 20,00 5

4 135 67.50 3.53 12.50 2

5 190 63.33 2.89 8.33 3

6 260 65.00 0 0 b
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Analysis of Variance
For Combined Population (Group 3)

By Teacher
Variable Sum  Mean Std,Dev., Variance N
Entire Population 10235 70.59 9.0k 81.77 145
Fourth Grade 5435 68,80 8. 56 73.21 79
Teacher 1 1120 65,88 5437 28.86 17
2 665 66,50 8. 51 72. 50 10
3 780  70.91 6.6k Lk, 09 11
4 880 67.69 11..48 131.73 13
5 935 71.92 7. 78 60. 58 13
é 1055 70.33 10.08 1C1.67 15
Sixth Grade 2795  71.67 9.62 92, 54 39
Teacher 1 360 72.00 9.75 95.00 5
2 665 73.89 10.24 104.86 9
3 285 71.25 6.29 39.58
i 340  68.00 5.70 32.50 5
5 860 71.67 12.67 160.60 12
6 285 71.25  7.50 56.25 b
Ninth Grade 2005 74.26 8.51 72,51 27
Teacher 1 75 75.00 0 0 1
3 605 75.62 6.23 38.84 8
i 645 80,62 8.21 67.41 8
5 270 67,50 8.66 75.00 4
& k1o 68.33 6,05 36,67 6
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APPENDIX C
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Interaction

Is an incident where the two independent variables
(types of treatment and grades) act jointly %o determine
performance on the dependent variable (students' achieve-

ment).

Examples

l. If the comment method is more effective than the
no-comment, and improves students' performance in one
grade more than another grade, then we will have an
interaction where there is no grade effect but there is a
tregtment effect.

2, If for one grade the comment method is more
effective than the no-comment but for the other grades the
no-comment is more effective than the comment method,
then there will be an interaction with (no grade effect)
and (no treatment effect).

There are no main effects in this example. Does
thigs mean that neither of the twec independent variables
influenced the dependent variable? If there is no effect
at all shouldn®'t the students improve equally under both
methods in all grades? This indicates, then, that there
should be an effect of the experimental treatment on the
dependent variable. It is just that this effect is not

coversd by the influence of either of our main independent
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variable alone, but rather, both of them are acting
jointly to determine performance of the dependent variable.
Notice that for one grade comment is more effective method
than no-comment, but for the other grade, no-comment
method is more effective than comment method. Here we
have an example of an interaction in which neither main
effect was significant.

Let us examine the last example in a slightly
different way. Can we say anything about what will happen
in our experiment if we know only the students' grade?

Our answer to this question should be no, that is there
is no grade effect. Can we say anything about what will
happen in our experiment if we know only the correcting
methods to which the students will be exposed? TYour
answer again should be no because there is no main effect
of correcting method. What you need to know in order to
say anything about the results of the experiment is
whether the student is in the fourth, sixth or ninth grade
and the type of correcting homework employed. The reason
we need information on both of these variables is that,
in this example, neither alone tells us anything about
the gtudent performance on the dependent variable; rather
both of these variables act jointly to determine
performance. This is what is meant by the concept cf

interaction. More specifically, it was said that for an
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interaction to be observed one type of relationship held
at one level of variable and another type of relationship
held at another level of that variable., That is, for one
grade, the comment method is more effective--this is one
relationship--vhereas for other grade, no-comment is more
effective-~-this is yet another relationship. When these
relationships are not parallel, we say that we have an
interaction,

It is time now to point out in a more precise way
vhat is meant by the term. Interaction is a term borrowed
from the field of statistics. The statisticians' defini-
tion of an interaction rests upon whether or not the
relationships or curves are indeed parallel. We all know
vhat it.means to have two parallel lines. Thus for an
interaction to be significant, the lines must significant-

ly deprart from a parallel relation.
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Sample of Teachers' Comments
I like the way you solved problem 3.

You got the right answer, but there is another way to

solve the problem. Think about it.

I am glad to see your improvement. Nice work. Keep it

that way.
I can see that you understand the multiplication table.

The method is right. You got a different answer because

the error is in dividing 220 by 11.
Please notice the units you work with,
Iou need to work hard on the multiplication table.

In protlem 2 you added yards to feet without converting

to one unit.
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APPINDIX E



Fourth Grade Test

Answer the following questions:

1)

2)

Find three different fractions equivalent to each of

the following fractions:

1 _
a) 3 °
4~
b) 7 °
3
cy ¥~

Arrange the following fractions starting with the
smallest to the largest.

5

’ *

a)

Lnfro
) B

o

1
T 7

o
S
wiro
-~

Select one of the following signs between the

fractions, = , < ' >’

)]
p —g

o
o

L
o Ioe
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Sixth Grade Test
Ansvier the following questions:

1) The length of a string is
Yards Feet Inches
14 2 8

What is its length in inches?

2) A square piece of land 25 meters on a side needed
to be fenced. The cost of a longitudinal meter

was 250 Riyals. What would Te the total cost of

the fence?

3) A salesman sold all he had from a particular
merchandise for 8400 Riyals. He made 15% profit
on the sale price. What was the profit and for

how much did he buy the merchandise?



Ninth Grade Test

Simplify the following:

X 6X% + 25% + 25 . 2%° + 9X + 10
X7+ 8 33X + 5
2y %2, _10
(x-1) Xe_4X-5
2%% 4 %@ yx%_y? b3 4+ sx%Y + xy?
3) N S Sl

XY XY +X° £+ X
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