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THE EFFECTS ON MATHEMATICS ACHIEVEMENT OF THREE
DIFFERENT PRACTICE AMOUNTS WITH ELEMENTARY 

CHILDREN IN SELECTED TITLE I SCHOOLS

CHAPTER I 

INTRODUCTION

In view of today's rapid technical advancements and 
ever-expanding knowledge of the human being and the world he 
lives in, the methodologies to which children are exposed in 
schools are of increasing significance. The question of the 
appropriate amount of practice or drill persists in education 
today as in the past. Solutions to date are partial, compro
mising in nature, and certainly not unanimously accepted.

Mowrer has explained that man is a product of and, 
in fact, has two great heritages. One is biological, while 
the other is social. Biologically, one's inheritance is car
ried by and transmitted through the chromosomes one receives 
from his ancestors. On the other hand, the social inheri
tance is received from the so-called "culture" of the group. 
This social inheritance or culture is acquired through learn
ing. Mowrer further points out that the capacity to learn 
is biologically provided, and then having delineated between 
biological and social influences, concludes by stating, "In



this frame of reference, it is of no particular consequence 
what an organism learns: the basic question is how."^

Thorndike submitted his opinion as to the "how" of 
learning and he suggested that the teacher had two major prob
lems or things to do. First, he had to arrange external con
ditions of presentation so that the stimulus and response had 
the proper timing. There needed to be contiguity between the 
presentation of the stimulus and the occurring of the response. 
Second, he had to insure that sufficient repetition occurred. 
Such repetition was necessary for two reasons. It would in
crease the strength of the learned connections (the more the 
repetition within limits the better the learning). Also, 
repetition was needed to insure remembering (the greater the 
number of repetitions, the better the retention).

In 1931 Thorndike expressed himself as to the reson- 
ing behind his theory.

I conclude therefore that the general laws of 
human behavior which explain how a child learns to 
talk or dress himself and why he gets up in the morn
ing and goes to bed at night also explains how he 
learns geometry or philosophy and why he succeeds or 
fails in the most abstruse problems, and that there 
exists no fundamental physiological contrast between 
fixed habits and reasoning.

Since 1931, considerable effort has been spent to pre
sent evidence to support, reject, or to modify Thorndike's

^0. Hobart Mowrer, Learning Theory and Behavior (New 
York: John Wiley and Sons, Inc., I96O ), pi 81

2E. L. Thorndike, Human Learning (New York: The Cen
tury Company, 1931), P- I60.
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theory. Glaser, for instance, recently speculated that an 
instructional technology based upon an underlying science of 
learning may be emerging. In this case, he (Glaser) refers 
to instructional technology in much the same way one would 
refer to engineering or to medical technology. He indicates 
that the reason some people are asking or questioning what 
is being learned is so that the study of how it can be learned 
can be examined in view of the subject matter. He contends 
that the examination of psychology, individual-difference 
measurement, and experimental psychology can best be pursued 
by questioning the "what" that is being learned and then re
lating it to "how" it is being learned in terms of the subject 
matter.

More variables that influence the instructional pro
cess in schools are being examined. Then too, more questions 
are being raised as to the relevance and the appropriateness 
of the current evaluation processes. In view of these ques
tions, Glaser contends learning theories will take on differ
ent requirements.

In all probability, in contrast to their present 
form, they will be more amenable to the social and 
developmental differences between individuals; they 
will take on more cognitive, subject-matter-like 
tasks; and they will pay attention to the design of 
experimental tasks that optimize rather than only 
comparing conditions for learning.^

^Robert Glaser, Encyclopedia of Educational Research, 
Vol. 1, p. 1484.
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Frymier contends that, "Everything about the educa

tional program must be subjected to empirical study in terms 
of what the school does to teach young people to grow up and 
to behave in democratic or authoritarian ways.

Brameld points out that education is compelled to 
create new models of the curriculum. Maintaining that the 
entire conventional structure of subjects and subdivisions of 
knowledge have, for too long a time, reflected an outworn, 
overly glossy, atomistic model of both the universe and of 
man, Brameld demands that these conventional practices be
subjected to experimental practice and repudiated or super-

.  ̂ 2 ceded -
Engler agrees with Brameld and contends that the most 

accurate statement anyone can make about present methods of 
instruction is that they are old, and, therefore, subject to 
question and to scientific scrutiny. Despite the better train
ing of our teachers of today, the relationship between teacher 
and learner remains basically the same. "Moreover, the pro
cess by means of which instruction is carried on has not

3changed in any fundamental respect during this period."

Jack Frymier, "Authoritarianism and the Phenomena 
of Rebellion," Curriculum Decisions: Social Realities,
A.S.C.D. Yearbook, Washington, D.C., 1^68, pT 78.

2Theodore Brameld, "A Cross-Cutting Approach to the 
Curriculum," Phi Delta Kappan, March, 1970» p . 346.

3David Engler, "Instruction Technology and the Cur
riculum," Phi Delta Kappan, March, 1970, p. 379-
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Beauchamp explained that the school had the dual re

sponsibility of satisfying the interests and the needs of 
both children and society. In this dual role, the school 
will need to assume the responsibility of consistently perform
ing in the best possible way. To do this, it becomes the re
sponsibility of the school to seek out ways of improvement 
and incorporate them into the instructional effort so to im
prove the output of the school . . . the pupil.^

Statement of Problem 
Whereas, there has been general agreement in the sig

nificance and importance of practice or drill, there remains 
a question pertaining to the amount of drill and the signifi
cance of that amount. To this end, this study addresses itself. 
It is recognized, that drill may be helpful to some children 
and worthless or questionable to others. However, there may 
be some generalizations regarding practice that will apply to 
most situations. More specifically, what are the effects upon 
achievement of varied practice amounts with elementary chil
dren in selected Title I schools?

Purpose of the Study 
It shall be the purpose of this study to observe the 

effects on mathematics achievement of varying practice amounts 
on three groups of selected Title I elementary school children.

^George A. Beauchamp, Basic Dimensions of Elementary 
Methods (Boston: Allyn and Bacon, Inc., 1959), pi 237-



Hypothesis
There is no difference in mathematics achievement of 

Title I children due to the effects of extensive drill (twenty- 
five drill items), limited drill (ten drill items), and no 
drill (zero drill items). The level of confidence will be .05.

Limitations
This study wxll concern itself only with learning af

ter immediate practice. It will limit itself to third and 
fourth grade children and only to Title I schools. The experi
mental period will last six weeks.

Definition of Terms
Practice and/or Drill— These terms shall be used inter

changeably and shall mean any extra items beyond the page upon 
which the concept is presented.

Significance
Whole generations of instructional materials and 

teacher procedures have been influenced in a variecy of ways 
by application of Skinnerean conceptions of learning to the 
process of education. However, some studies have failed to 
find the evidence of the effectiveness of the Skinnerean con
cept of repetition for learning and remembering. These stud
ies are concerned with the effects of repetition immediately 
after learning. This study will examine the effects of repe
tition under similar circumstances, but will not test the 
effect of repetition in the form of spaced reviews.
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Fleming points out that, "It (learning) will come best 

from a rich, challenging environment, full of opportunities 
for reasoning, testing thought, trying out hypotheses."^

Bruner contends much work needs to be done in examin
ing current "effective" practices and . . . carrying out the
kinds of research that can give support and guidance to the

2general effort at improving teaching.
This study will gather data that will point out impli

cations for improving teaching methods and economizing teach
ing time. Using selected Title I designated schools lends 
added importance to the significance of this study, due to 
the necessity of improving the quality of education and oppor
tunity of the children attending such schools.

Havighurst questioned traditional methods and wonders 
about their worth in light of today's needs.

At present, much of modern society half-heartedly 
obeys traditional moral principles which people are 
afraid or hesitant about analyzing because they are 
certain the old principles cannot stand contemporary 
scrutiny. Thus, modern man bows to necessity, econo
mic and political. Some scholars question everything 
about the educational program and demand it be sub
mitted to empirical scrutiny in terms of what the 
school does to teach young people.3

This study will attempt to submit to empirical test
ing an experimental effort aimed at improving instruction.

^Robert S. Fleming, ed., Curriculum for Today's Boys 
and Girls (Columbus, Ohio: Charles E. Merrill Books, Inc.,
1963), p. 43.

2Robert Havighurst, Human Development and Education 
(New York: 1933), p. ?8.

^Ibid., p . 78.
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Whereas, this study could be considered to be still within the 
framework of Havighurst's "old" methods, it is submitted that 
the improvement of instruction would be a significant effort 
to improve the public schools’ product. Questioning is needed 
and desired, for through it comes answers which often become 
fresh and innovative. Empirical testing of methods will per
mit those methods to persist or perish.

Preferably, improvement and restructuring of questioned 
methods will become a cycle of continuous efforts toward mak
ing the good better and the not-so-good avoided and rejected.

Summing up, this study will measure achievement test 
scores of elementary children before and after a six-week pe
riod, in which time these children will have been exposed to 
varying amounts of drill. The results will provide evidence 
to improve methods of instruction in Title I schools and, per
haps, in other schools as well.



CHAPTER II

THEORETICAL FRAMEWORK AND RELATED LITERATURE

Ever since education became formalized in schools, 
teachers have been aware that learning in school is often not 
systematic. Material to be learned may be presented to stu
dents innumerable times without noticeable results.

There are three conceptions of the learning process 
which emerged prior to the 20th Century but continue to have 
influence in today's schools. They are; (l) mental disci
pline, (2) natural unfoldment, and (3) apperception. These 
three theories have one characteristic in common: all were
developed as non-experimental psychologies of learning. That 
is, their basic orientation is philosophical or speculative.

More recently two contemporary types of learning the
ory have made extensive use of experimental evidence. These 
are the mechanistic stimulus-response associationisms, and 
the non-mechanistic Gestalt field theories. According to the 
doctrine of mental discipline, education is a process of dis
cipline or training minds. It is a belief that in this pro
cess mental faculties are strengthened through exercise. 
Choice of learning materials is secondary to the nature of 
minds which supposedly undergo the disciplinary process.
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In the early 1900's Thorndike and Voodsworth, in an 

example of empirical psychology, performed experiments at 
Columbia University to test the validity of mental discipline 
as a psychology of learning. Their basic conclusion was that 
the idea of mental discipline was and is scientifically unten
able, Their experiments showed that drill or training in per
forming certain tasks did not strengthen the "so-called" fac
ulties for performing such tasks Further, Thorndike noticed 
that the results of this experimentation tended to show that 
the amount of general improvement— mental discipline— is small. 
Thus the values of subjects must be decided largely by the 
special learnings which they produced.

Learning through unfoldment relates to the nature of 
learning systems logically from the theory that man is natu
rally good and at the same time active in relation to his ev- 
vironment. The over-all philosophical framework of the natural- 
unfoldment position often is labeled romantic naturalism.
Early development of this view was associated with Rousseau.
His position was that everything in nature is basically good. 
Since man's hereditary nature is good, it need only be per
mitted to develop in a natural environment free from corrup
tion. A child grows by unfolding that which nature has "bio
logically" placed within him, thereby placing emphasis on the 
study of learning. Learning is equated with maturation; "it 
just happens naturally."
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Apperception is a process of association of new ideas 

with old ones. In contrast to mental discipline and natural 
unfoldment, it is a dynamic mental associationism based upon 
the presence that there are no innate ideas; everything a per
son knows comes to him from outside himself. Mind, then, is 
wholly a matter of content, a compound of elemental impressions 
bound together by association, and it is formed when subject 
matter is presented from without and makes certain associations 
or connections with prior contact.

Scientific learning theories fall into two major cate
gories: associationisms and field or cognitive theories.
Before the 20th Century had been under way long, a new form 
of associationism had become popular. This was a nonmentalis- 
tic or physiological associationism. Its chief exponents dur
ing the first half of the century were John B. Watson (I878- 
1958) and Edward L. Thorndike (1874-1949). Watson's psychology 
was known as behaviorism. Thorndike's was called connection- 
ism, but it, too, in the broadest sense of the word, was "be
havioristic." The psychological theories supported by these 
persons may be identified as stimulus-response associationisms. 
Neobehaviorists in education tend not to adhere rigidly to any 
one of the S-R patterns but intermix them in applying psychol
ogy to teaching procedures. Gutherie's conditioning has the 
stimuli and the response occurring simultaneously. This does 
not mean that repetition has no place in learning, but that 
within repetition there is an increasing number of stimuli
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made in conditioners; there is no strengthening of individual 
connections, but there is enlistment of more (connections).^ 
Gutherie reasons that since association can occur with one 
connection and last for life, there is no need for anything 
like reward, pleasure, or "need reduction" co explain learn
ing.

Hull's learning theory also is stimulus-response con
ditioning, but of a special kind, reinforcement. Within Huli- 
ian reinforcement, the stimulus precedes the response. Learn
ing does not take place with a single trial; it is stamped in 
through a process of repeated need or drive stimulus reductions. 
Learning occurs through biological adaptation of an organism 
to its environment in a way to promote survival.

Skinner's operant conditioning neither precedes or oc
curs simultaneously with the response but following the response, 
The subject must first make the desired response and then a 
reward is provided. The reward makes it more likely that the 
correct response will occur. The essence of learning is not 
stimulus substitution but response modification. In learning 
there is a feedback from the reinforcing stimulus to the pre
vious response. Emphasis, then, is on reinforcing agents, not 
on original causitive factors.

The second major family of contemporary learning theo
ries originated in Germany. In 1912 a German psychologist

^Morris L. Bigge and Maurice P. Hunt, Psychological 
Foundations of Education (New York: Harper & Row, 1962), p. 293■
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philosopher, Max Wertheimer, presented a body of theory which 
came to be known as Gestalt psychology. Various other persons 
who had been thinking along the same lines contributed to this 
new school of thought. As Gestalt psychology evolved, other 
names such as field, phenomenological, and organismic psychol
ogy became associated with it. This study will refer to re
lated theories which originated from Gestalt psychology as 
Gestalt field or cognitive field psychology. Gestalt fieia 
psychology was introduced into the U.S. in the 1920's. 
Gestalt-field psychology has gathered a large number of expo
nents and now can be considered the leading rival of S-R asso
ciationism. Lorenz stated it this way:

Unless one understands the elements of a com
plete system as a whole, one cannot understand them 
at all. The more complex the structure of a system 
is, the greater this difficulty becomes, and it must 
be surmounted both in one's teaching and in one's 
research.̂

The key work of Gestalt-field psychologists in describ
ing learning is insight. They regard learning as a process 
of developing new insights or modifying old ones. Gestalt- 
field psychologists view learning as a purposive, explorative, 
imaginative, creative enterprise. This conception breaks com
pletely with the idea that learning consists of linking one 
thing to another according to certain principles of associa
tion. Instead, the learning process is linked with thought

^Konrad Lorenz, On Aggression (New York: Harcourt,
Brace, and World, Inc., 19é6)7 p. 10.
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or conceptualization.; it is a nonmechanistical development or 
change of insight.

The cognitive-field psychology is attributed largely 
to Kurt Lewin and his associates. Lewin (1890-194?) considered 
psychology a science closely related to everyday life. The 
center of Lewin's psychological interest was in motivating con
ditions of person-environment situations. Whereas S-R associa- 
tionists study psychology as a series of events, the very term 
field or field psychology implies that, psychologically inter
preted, behavior has a unique meaning; it is described in terms 
of what exists for the person being studied. Lewin thought 
that objectivity in psychology demanded representing the field 
adequately and accurately as it exists for an individual at 
a particular time. Consequently, to be objective in psychol
ogy one must observe situations as the person being studied 
views them.

Lewin was convinced that in order to understand and 
predict behavior, one must consider a person and his environ
ment a pattern cf interdependent facts or functions. Thus 
instead of placing emphasis on a mathematical average of as 
many different cases as possible, he centered attention on 
careful, complete descriptions of particular persons' environ
mental situations. He indicated that it would be possible to 
construct as many life spaces as there are people and situa
tions at any given time. A life space or field consists of 
the content of an individual's perception. Lewin's formula
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for his life space is 3 = i(P,E). Behavior (B) is the func
tion (f) of psychological person (P) and psychological environ
ment (E). a psychological person, so formulated, constitutes 
a life space. The life space then is a dynamic whole of such 
a nature that a change in any part affects other parts, and 
every change depends upon the whole; it is a totality of coex
isting facts. Lewin defines the life space thusly:

The totality of facts which determine the behav
ior of a given individual at a given time is the life 
space. It is represented as a two dimensional space 
in which the individual moves. This space contains 
the person himself, his goals, his "negative" goals 
(he is trying to avoid, barriers to free movement) 
and the paths he must follow to get what he wants.
Life space is not the world of physical objects and 
other people, but the world as it affects the indi
vidual .

Figure 1 represents a hypothetical life space of an 
individual. In this case the person is a classroom teacher 
desiring an administrative position.

FIGURE I

person +administrative
positions

perception

Winfred F. Hill, Learning; A Survey of Psychologi
cal Interpretations (San Francisco: 
1963), p. 106.

Chandler Publishing Co.,
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The life space includes the person himself, his goals, 

and everything in his behavioral environment that influences 
his behavior. Note the heavy line or barrier between the per
son, his perception of the job, and the goal itself. The 
goal, in this case, is represented as a positive valance de
picting desire for the position. But, the actual application 
for the position has a negative sign or valance, showing the 
person's efforts to avoid this area, therefore a goal being 
avoided. The teacher perceives the position as inaccessible 
and refuses to apply himself. Therefore, the goal will be 
difficult at best to achieve.

Figure 2 further explains life space.

FIGURE 2

= any phenomenon F = the field or
structural systems 
within which the 
phenomenon occurs.

The asterix stands for the happening, thing, or qual
ity whose "nature" is governed more by its relations to the 
definite circumscribed field that contains it than by any in
trinsic or inherent forces. The double-headed arrows indicate 
that interdependence or reciprocal influence obtained between 
all parts of the whole and the total itself. Actually, the
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forces emanating from the whole are far more powerful and de
cisive than those coming from any of its segments. Advocates 
of field theory in educational psychology maintain that the 
three—fold task of any special science, the understanding, pre
diction, and control of events, is greatly facilitated by the 
use of the scheme here before sketched.^

Cognitive-field theory as other theories involves the 
kind of generalizations about learning which may be applied 
to actual persons in school situations. It is associated with 
the knowing and understanding functions which give meaning to 
a situation. It is built around the purpose underlying behav
ior, and persons’ means and processes of understanding them
selves as they function in relation to their goals. Factors 
of a life-space acquire meaning as a person formulates his 
goals and develops insights into ways of achieving them. Ges- 
taltists feel that if a teacher is to help students make the 
most effective use of practice, then he must remember impor
tant principles concerning its use. Practice,to be effective, 
iiius L be experimental; that is, accomplished by a questioning 
attitude. This will support the notion that the role of prac
tice is not to strengthen neural connections but to contribute 
to the dev(! 1 opnnuit or an insight.

Wer theiiiior dec lai ed that the iinpoi tant thing about 
solving problems was the insight by which the new problem was

Nelson B. Henry, ed., Psychology of Learning, 4lst 
Yearbook of National Society of the Study of Education, Part 
II (Chicago; University of Chicago Press, 1942), p. l66.
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restructured. In other words, a new and better hestalt was 
formed. "iJndar.s tanding implies not merely Jogical correc Ln<;ss , 
but perception of the problem as an integrated whole, of the 
ways in which the means lead to the end."^' Much of the empha
sis in Gestalt interpretations of learning is on finding new 
ways to reach goals when the old ways are blocked.

Bigge says, "the new ways involve finding detours
around barriers, either xn physical space or in Lewin's topo-

2logical life space." Gestaltists interpret such a detour 
solution as involving a restructuring of the life space, a 
realization that it is possible to get around the barrier.

Bigge continues,
A child's behavior, to a very large degree, de

pends upon the cognitive structure of his life space. 
Learning results in building psychological traces 
which contribute to the structure and dynamics of 
future life spaces and thus effect future perform
ance. According to cognitive-field psychology, a 
child in a learning situation is not unfolding ac
cording to nature; neither is he being passively con
ditioned always to respond in a desired manner.
Rather, at his level of maturity and comprehension, 
he is differentiating and restructuring himself and 
his environment.3

The child then, is gaining or changing his insights. 
Developing personalities, attitudes and ideas involving emo
tional and imaginative functions, Bigge implies, are as

* M o r r i s  B i g g f ' ,  l , e a r n i i i g  T h e o r i e s  f o r '  I ' e a c h o i ’s (Now
Yoi  K; H a r p e r  a n d  H o w , I p i  21 h'.

“Ibid.
^Ibid., p p .  222-224.
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necessary in factual math, science, and historical pursuits, 
as in the fine arts. By defining learning as essentially a 
"process," we should use inventive situations psychologically 
as well as mechanically.

Bair and Woodward suggest,
Emphasis has shifted from rote memory work and 

the retention of factual knowledge to the processes 
involved in becoming educated. Thus, attention is 
now being given to teaching pupils how to learn 
rather than teaching them specific and often unre
lated facts.1

They emphasize then, the cognitive approach to instruction.
2Taba points out the difference between the conflict

ing theories by indicating that practice consists of modifying 
each successive attempt to learn something, not repeating 
exactly the same act. Taba places herself in the cognitive- 
field theory group by her proposal that learning is more likely 
to be retained if it (learning) is internally motivated.

Generally, the subject of change is broad in scope 
and vague in direction. Change, to be sure, will occur, but 
what kind, and how, are thought-provoking questions that de
mand investigation. More specifically, this study will attempt 
to focus on learning, if any, that practice, or drill, will 
bring when applied to three groups of elementary. Title I, 
children in varying amounts over a six week period.

*MediL! Bair, and Richard G . Woodward, Team Teaching 
in Action (Boston: Houghton Mifflin Co., 1964), p . 81

2Hilda Taba, Curriculum Development : Theory and Prac
tice (New York: Harcourt, Braee, and World, Inc., 1968), pi 82
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Related Literature
Ausubel states his opinion in this manner.
In terms of historical significance, therefore, 

theoretical importance, and relevance for ci.irrent 
educational practice, few issues in educational psy
chology are more crucial than the role of frequency 
(of drill) in learning and retention.^

He thus draws attention to the importance and significance of
the study of drill or practice.

In a recent article, Gagne' explored what he termed 
the direction in which learning theory is headed. He asked 
questions concerning repetition. In his opinion.

There seems to be . . . some (lack) of evidence 
that simply practicing or repeating things after 
they have been learned has the effect of improving 
retention.^

The question then appears to be, is repetition a requisite for 
learning?

Rock investigated the role of repetition in 1957 and
the major finding of interest is that in learning verbal paired
associates, practice does not increase the strength of each

qlearned item, bur an item once learned is fully learneO."'
Gagne' points out:
If one wants ro insure that a student can learn 

some specific new activity, the very best guarantee

^David P. Ausubel, Educational Psychology: A Cognitive 
View (New York: Holt, Rinehart and Winston, Inc . , 19&8) , p"] 27̂ 5.

2Robert 11. Gagne', "Some Views of Learning and Instruc
tion," Phi Delta Kappan, May, 1970, p. 4?1.

3I. Rock, "The Role of Repetition in Associate Learn
ing," American Journal of Psychology, June, 1957, pp. I86-I93.



21
is to be sure he has previously learned the prereq
uisite capabilities. When this, in fact, has been 
accomplished, it seems to me quite likely that he 
will learn the new skills without repetition.^

Gagne', then, indicates the necessity of readiness for the
learning of a new concept.

Gibson experimented with a variety of practice attempts.
She formed three groups of third and fourth year students.
One group had ten practice examples for each subordinate skill
in an arithmetic experiment. A second group had twenty-five
practice examples and the third group had no examples. The
result was no significant difference in performance or in re-

omembering, regardless of the amount of practice and repetition."
Gibson's study had only ninety children on three I.Q. 

levels. All the children were instructed in subordinate skills. 
Subskill tests were administered following instructions. Chil
dren who met the learning criteria on the sub-skill tests were 
given an unrelated pleasant task to prevent rehearsal. The 
others were reinstructed.

Kimble and Shatel investigated the effects of drill 
as compared with no repetition and concluded, "With simpler
skills, there is evidence that relatively massed practice leads

3to slower learning."

^Op. (it., Phi Delta Kappan, 1970, P- 4yO.
J. P. Gibson, "Transfer Effects of Practice Variety 

in Principle Learning" (unpublished Ph.D. dissertation. Univer
sity of California, I969).

^Gregory A. Kimble and Robert B. Shatel, "The Relation
ship between Two Kinds of Inhibition and the Amount of Practice," 
Journal of Experimental Psychology, Vol. 44, 1952, p. 355*
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Banks talked about understanding and its relation to 

drill. He explained that ideally understanding should precede 
drill or practice, but that both are needed for skill develop
ment .

. . . neither occurs as a result of the other,
no amount of skill can insure understanding, and un
derstanding does not eliminate the need for drill to 
establish the skill.^

Both practice and readiness are necessary for securing the
skill.

Ryans thinks that the transmission of information 
through the teacher is often hampered by various conditions.
In at least one respect, he echoes Gagnes' concern about readi
ness or preparation. Ryans says, "Some of the conditions are 
inadequate establishment in the student for the state of readi
ness necessary for receiving the information upon which the

2lesson is focused . . . "
Stroud suggests concerning ourselves with concept 

learning only after immediate practice and the investigation 
of this effect on achievement test scores.

Undoubtedly, there are many undesirable features 
of drill work in our schools . . . Because of its
repetitive character, pupils are likely to lose in
terest in it more quickly than in most other kinds

'.I. Ho us Lon Hanks, Learning and Teaching Arithmetic 
(Now York: Allen and Bacon, Inc., 1959 ) , p"! 11.

2David G . Ryans, "A Model of Instruction Based on In
formation Systems Concepts," Theories of Instruction, A.S.C.D. 
Yearbook, Washington, D.C., 1965, pi 38•
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of activity. For this reason, the length of such 
practice periods should be relatively short. ̂

This chapter has briefly explained two major psycho
logical schools, their views on learning and how practice per
tains to that learning. The chaptei- has also sujtuiiarized some 
research previously done in practice and/or drill. Each psy
chological school views practice with importance but vary con
siderably in the way practice is used, and the concentration 
of that practice.

J. n. Stroud, "The Role of Practice in Learning," 
The Psychology of Learning, 4lst Yearbook, National Society 
for the Study of Education, Part II (Chicago; Chicago Uni
versity Press, 1942), p. 353*



CHAPTER III 

DESIGN AND METHODOLOGY

Sample Selection 
The present study will present evidence of the ob

served effects varying amounts of drill in arithmetic have on 
three groups of third and fourth year primary children. Pri
mary children were selected for this study due to their more 
rapidly developing intellects.^ There were eight elementary 
schools with large (30 percent) percentages of two or more 
racial minorities in the Oklahoma City Public School System. 
Three of these schools were inner-city schools and these three 
were used for the study. Twelve classrooms of third and fourth 
year children with approximately twenty-five children in each 
room comprised the sample; therefore, the total sample size 
was 250. The unit of analysis was the classroom.

The three exemplary public schools in Oklahoma City 
were selected for these reasons:

1. All three schools are designated Title 1 schools.
2. They all have high percentages of ethnic groups.
5. 'I'hey are, as stated before, "inner-city" schools.

i'he schools are also racially desegregated in staff, as well

Benjamin S. Bloom, Introduction to Stability and 
Change in Human Characteristics (New York: John Wiley and
Sons , 1964 ) , p"! 78%

24
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as pupil populations. At one school, pupil population is 6 
percent Negroid, 34 percent American Indian, and 60 percent 
Caucasian. The staff is 19 percent Negroid, 5 percent Ameri
can Indian, and 76 percent Caucasian. The other two schools 
have similar staff and pupil populations.

Inasmuch as these classrooms represented three inner 
city schools, this study suggested generalizations for other 
classes and schools in similar conditions. The twelve rooms 
were randomly assigned intact to a control group or to one of 
two experimental groups. The control group of four classrooms 
had no drill on each concept immediately after presentation. 
One experimental group of four classrooms had ten extra prac
tice or drill items in addition to the presentation, and the 
other experimental group, of four classrooms, had twenty-five 
extra practice items immediately following the presentation 
of the lesson. All groups used the same basic mathematics 
text for instruction and drill items for the experimental 
groups were taken from those suggested in the text. The pur
pose here being to test the null-hypothesis that:

There is no difference in mathematics achieve
ment of Title I children due to the effects of ex
tensive drill (twenty-five drill items), limited 
drill (ten drill items), and no drill (zero drill 
items).

Treatment
The focus of the treatment groups was on one aspect 

of drill in arithmetic, that is, if immediate drill on a
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concept presented in class achieves a significant improvement 
on achievement test scores as compared to the control group.
All three groups received instruction for the same time period, 
six weeks. Only arithmetic skills were used during this ex
periment on drill reinforcement. Skills developed during this 
time were multiplication and division. Addition and subtrac
tion were reviewed but these skills were introduced earlier 
and retaught during the experimental time. Some geometrical 
and measurement skills were also introduced.

The present study will not relegate children to pre
requisite achievement levels or attempt to bring all children 
to a pre-test standard. Each teacher was responsible for ad
ministration of the achievement tests and assignment of drill 
problems to the class. All problems were assigned on an indi
vidual basis to the children in the drill groups. All drill 
problems were from the same basic text as were the concepts.
The control group was presented the concept but no drill.

Instrumentation
The instrument used in the collection of achievement 

test scores for all students was the Metropolitan Achievement 
Test, Form A , Elementary Battery, Arithmetic Section (see Ap
pendix A). Form A was administered two times, once as a pre
test and once as a post-test by the classroom teacher. For 
the Metropolitan series every effort was made to obtain depend
able interpretive or normative information, accurately
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representative for the achievement of pupils throughout the 
nation.^ The Metropolitan Achievement Tests have been admin
istered by the Oklahoma City Public School System for several 
years to the third and/or fourth year children in the elemen
tary schools. The norms thus derived over these many years 
compare favorably with the national norms achieved by the 
testing company, Harcourt, Brace, and Jovanovich, Inc.

Validity.— The Metropolitan test norms describe the
achievement of pupils "representative" of the nation's school
population. The U.S. Office of Education, census, and other
data describing the national population were used to establish
specifications for the norm group. Normal age-grade placement
was considered to be defined by the modal eighteen month range
of ages in each grade— i.e., the eighteen month range includ-

2ing the greatest percent of pupils in the grade.
Reliability.— The publisher's data reveals that the 

reliability co-efficient range for the arithmetic section of 
the Metropolitan was O.9I to 0.93 with a median of 0.92. The 
standard error of measurement was a range of 1.8 to 2.3 with 
a median of 1.9 « Reliability of the instrument used in this 
study was determined by the Kuder Richardson Formula for Reli
ability method and will be reported in Chapter IV.

^Walter N. Durost, ed., Metropolitan Achievement Tests 
(Now York: Harcourt, Brace and World, Inc., 1959)1 pi 19.

^Ibid., p. 20.
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Method of Analysis
FergUfrion Huggested that the wtati.sticai inê tfioci, anal

ysis of co-variance (ANACOVA) is primarily used in education 
for its statistical control of an uncontrolled variable.^ 
Therefore, analysis of co-variance for the statistical test
ing of the collected data will be used. Stanley and Campbell 
support Ferguson's reasoning:

The analysis of co-variance with pre-test scores 
as the co-variate are usually preferable to simple 
gain scores comparisons. Since the great bulk of 
educational experiments show no significant differ
ences and hence are frequently not reported, the use 
of this more precise analysis would seem highly de
sirable. Considering the labor of conducting an ex
periment, the labor of doing the proper analysis is 
relatively trivial.

The analysis of co-variance may be used when the differing
comparison groups cannot be equalized initially by matching
students between groups. The ANACOVA process is to equate
the groups statistically on one or more co-variates, which in
this case is the pretest achievement scores of students in the
three groups.

When intact classes have been randomly assigned to 
treatments, the randomization procedure obviously has employed 
fewer chance events. Lindquist provides a formula for a cor
rect analysis. Essentially, the group means are used as the

* George A. Ferguson, Statistical Analysis in Psychol
ogy and Education (New York: McGraw-Hill Book Company, 1966 ,
p. 326.

2Donald T. Campbell and Julian C. Stanley, Handbook 
of Research on Teaching, ed. by N. L. Gage (Chicago: Rand-
McNally and Co., I963), p. I82.
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basic observations, and treatment effects are tested against
variations in these means. A co-variance analysis would use
pretest means as the co-variate.^

The design is one in which equivalent groups achieved
by randomization are employed. The design takes this form.

R 0^ Og
R 0, Xg O4
R 0̂ , 0^

The symbolR represents randomization of assignment
(classroom). The 0 represents the groups tested (pre and post)

2The X represents the experimental variable (drill).

Data Collection 
All Metropolitan Achievement Test scores were obtained 

by the classroom teachers administering the tests to their own 
students. Pretests were given during the week of October,
1972, and posttests were administered in December, 1972. The 
researcher scored each test after receiving them from the 
teachers, which reduced any bias of teachers altering scores. 
Raw scores only were used for making statistical analyses.

Limitations
This study assumes that uncontrolled variables such 

as into I. Ligence, race, sex, and home conditions were randomly

Donald T. Campbell and Julian C. Stanley, Handbook 
of Research on Teaching, ed. by N. L. Gage (Chicago: Rand-
McNally and Company, I963), p. I83.

^Ibid., p. 183.
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distributed across all groups. This assumption is based upon 
the similarity of pupil populations of the three schools and 
the method used for class assignments to drill groups. It 
was also assumed that all students had met the necessary re
quirements of "readiness" for the text material assigned in 
all groups, i.e., the members of students in the groups who 
could not achieve at expected levels were about equal. These 
assumptions are limitations to internal validity of the pre
sent study and could possibly affect statistical outcomes.
All classes were located in three Title I designated schools. 
It is assumed the effects of pupils leaving and arriving will 
be randomly distributed in all classes, since all the schools 
concerned consistently have large transient rates and large 
numbers of transfers.



CHAPTER IV 

RESULTS, ANALYSIS AND DISCUSSION

This chapter presents the tabulated results of the sta
tistical treatment of data obtained from the testing of the 
children in the twelve classrooms involved. The data gathered 
were used to test the null hypothesis.

There is no difference in mathematics achievement 
test scores of Title 1 children due to the effects of 
extensive drill (25 drill tiems), limited drill (10 
drill items), and no drill (zero drill items).

Data was collected by using the arithmetic computation 
section of the Metropolitan Achievement Test. This was used 
in third and fourth year classrooms in three schools in the 
Oklahoma City Public School System. Schools were selected on 
the basis of having a Title I designation and a representation 
of at least three races in the student population.

Results and Findings
The reliability of the pre and post tests were deter

mined by the Kuder-Richardson twenty-one formula for a relia
bility estimate. The results indicated a reliability coeffi
cient of .82 for the pre test and .78 for the post test, both 
ol which were considered adequate for the study.

31
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Homogeneity of Variance
Data obtained was submitted to an analysis of co- 

variance statistical test, which includes as one of its as
sumptions, homogeneity of variance. Testing for this assump
tion was done by the F Max test which compares the largest 
cell variance to the smallest cell variance.^ The obtained 
F ratio was less than unity, indicating homogeneity of vari
ance .

Homogeneity of Regression
Homogeneity of regression lines is another assumption 

for the analysis of co-variance. Manipulation of the data for 
testing this assumption included drawing regression lines, com
puting their coefficients, and finally computing to determine 
the homogeneity of the regression lines.

Figure 3 shows the regression line of the group means. 
This line is used in predicting a criterion group (post test) 
mean from a co-variate group (pre test) mean. The three points 
marked M g , M^g, M^^ refer to the three drill groups used in 
the study. The slant of the line indicates an overall increase 
in the post test means. This line is the best fitting line 
for- thc> three means indicated.

^George A. Ferguson, Statistical Analysis in Psychol
ogy and Education (New York: McGraw-Hill Book Company, 1966).
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Pre 
test 
X's
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Post test Y ’s 

M.O'
25

0

rb = .51

25 50

FIGURE 3.— Overall regression line for pre
dicting post test scores from pre test scores.

The symbol rb = .51 is the correlation of this line in predic
tion of post test scores from pre test scores.

Figure 4 shows the three regression lines for the three 
within group means. These lines are used to predict post test 
scores from pre test scores within each of the three groups.

Post test Y's

Pre 
test 
X* s

Drill
Dril25 -

Drill

50

""w = -95

FIGURE 4 
group means.

.— Regression lines for within

The symbol r^ = .95 is the correlation of this line in predic
tion of within group post test scores from within group pre 
test scores.
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Figure 5 shows the overall total regression line.

This line is used in predicting post test scores from pre test 
scores irrespective of the drill variable and based on all the 
observations combined.

Post test Y's

Pre
test
X's

50

25

0

r = .91

FIGURE 5.— Overall regression line.

Ferguson^ suggests that after regression lines and cor
relations have been computed that the test for homogeneity of 
regression be calculated. The F ratio was calculated and found 
to be nonsignificant. This indicates the co-variant had a com
parable effect on each group. Preliminary testing indicated 
assumptions of homogeneity of variance and regression lines 
were satisfied.

Major- I'inding.s

ruble I is a comparison of the pre test and post test 
means and the standard deviations.

George A. Ferguson, Statistical Analysis in Psychol
ogy and Education (New York: McGraw-Hiil' Book Co., 1966) , ^  338,
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TABLE 1
A COMPARISON OF PRE TEST, POST TEST 

MEANS AND STANDARD DEVIATIONS

0 Drill 10 Drill 25 Drill

Pre Test Means 18.336 22.950 21.321
Standard Deviations 3.57 6.89 8.69
Post Test Means 25.239 26.710 24.599
Standard Deviations 2.04 2.09 10.81

Table 1 indicates a general increase in all drill groups in 
post testing over pre testing.

Table 2 shows post test comparisons of the three drill 
groups by mean scores, adjusted mean scores, variances, and 
standard deviations.

TABLE 2
POST TEST MEANS, ADJUSTED MEANS, VARIANCES, AND 

STANDARD DEVIATIONS BY DRILL GROUPS

0 Drill 10 Drill 25 Drill

Means 25.239 26.710 24.599
Adjusted Mtuins 28.195 24.281 24.072
Variances 48.484 43.741 116.528
Standard Deviations 6.96 6.61 10.80
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Table 3 shows the summary table and final tabulation 

of the data obtained. The form is that described by Winer.*
The main effect, number of drill items, was tested co-variantly. 
The value of the adjusted F ratio was 2.09 which was nonsig
nificant at the .05 level. The null hypothesis was not rejected.

TABLE 3
SUMMARY TABLE, ANALYSIS OF VARIANCE AND 

ANALYSIS OF CO-VARIANCE

Source Sum of 
Square d/f Variance

Estimates

ANOVA with Pre-Test
Treatments 43.814 2 21.907
Error 404.473 9 44.941
Total 448.28? 11 F = <1*

ANOVA with Post-Test
Treatments 9.370 2 4.685
Error 626.258 9 69.584
Total 635.628 11 F = <1*

ANOCOVA with Adjusted Post-Test Summary
Tr ea tiiient s (X educeJ) 39.425 2 19.71%
Error 75.456 8 9.432
Total 114.881 10 F = 2.09*

*Nonsignificant

Analysi.s of variance was used on pre test scores to 
check on the e<iua 1 i ty of the groups before treatment. They

B. J. Winer, Statistical Principles in Experimental
Design (New York: McGraw-Hill Book Co., 1962), p"̂ 584.
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were found to be nonsignificant in their variance. Post test 
scores were analyzed to determine if any drill group gained 
significantly before mean scores were statistically adjusted. 
Both pre and post test statistical treatments indicated non
significant variations in the scores obtained. That the pre 
test scores were not significantly different indicates rela
tive similarity of the three groups with regard to arithmetic 
achievement. The lack of significance in post test scores 
indicates that drill in and of itself is not of sufficient 
strength to show significant gain scores under the conditions 
outlined in this study. Adjusted treatments as indicated 
earlier, showed overall nonsignificance.

All groups showed gains but not of a significant de
gree. Although nonsignificant, findings indicated that the 
greatest gain was in the zero drill group. The next largest 
gain was in the ten practice group and smallest gain was in 
the twenty-five practice group.

Scores were then checked for significance from ore test 
to post test. Only one drill group showed a significant gain 
from pre test to post test before adjusting the post test 
scores. That was the ten drill group. The F ratio was signif
icant a I the .03 Level. The relative stability of the variances 
in th<> ten dii 1 1. group on both pre and post tests may explain 
the significance of this gain score.

Conversely, the relative instability of the variances 
of the twenty-five and zero drill groups tends to point out
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the nonsignificance of their gain scores. The zero drill group 
showed greater gain from pre to post test but the difference 
in variance was sufficient to preclude significance in that 
group's gain score. The twenty-five drill group was also found 
to be nonsignificant in its pre to post gain score.

Discussion
A possible explanation for these nonsignificant find

ings was the size of the sample. Since all assumptions required 
by the statistical test administered were met, the sample size 
could account for the nonsignificance, but until a similar 
study with a larger sample is done, the inference to be drawn 
from this study is that the number of drill items in this arith
metic lesson had little, if anything, to do with subsequent 
achievement. Stephens also comments on the seeming inconsis
tency. "One of the psychological phenomenon to be explained 
is the remarkable constancy of educational results in the face 
of widely differing deliberate approaches."^ Stephens calls 
this "Relative Constancy" and it pertains to overall learning 
regardless of the conditions or circumstances produced by ad
ministrative manipulation.

J. M. Stephens, The Process of Schooling; A Psycho
logical Examination (New York: Holt, Rinehart and Winston,
Inc., 1967), p. 9.



CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
FOR FURTHER STUDY

The study was designed to determine whether a signifi
cant difference or relationship existed in the achievement of 
arithmetic skills with varying amounts of practice in selected 
Title 1 schools.

A review of the related literature and research indi
cated that there was general agreement regarding the value of 
practice. That is, that practice in and of itself was neces
sary to set or perfect the skill to be learned. The area of 
disagreement was in the amount of practice. The disagreement, 
basically, revolved around two basic theories of learning (S-R 
Bond and Gestalt-Field) and how they regarded the importance 
and amount of drill or practice.

This study investigated the effects of amounts of prac
tice on the gains in achievement test scores on arithmetic 
skills. The hypothesis of the study was that there was no 
significant differences in achievement test scores due to vari
ous practice amounts.

Data necessary for the implementation of this study 
was gathered from three selected Title 1 schools in the Okla
homa City Public School System. The Oklahoma City Public

39
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School System approved this proposed study prior to sample 
selection and testing.

The dataware analyzed through the use of an analysis 
of co-variance test with the major objective being to test the 
hypothesis of no difference in achievement test scores due to 
varying practice amounts. The small sample used (twelve) may 
have been biased in favor of a larger F ratio thereby requir
ing a larger measure of significance than would otherwise be 
needed. Had the study used the population size as an N, sig
nificance would have been more easily attained.

Contamination of the results may have resulted from 
several influences, mostly of teacher derivation. The ability 
and willingness to follow directions to the letter, the truth
fulness of teachers in administering the tests, the sincerity 
of teachers and their belief in the usefulness of this study 
could account for certain amounts of contamination of the re
sults. Other factors that may have contributed to the contami
nation are the amount covered in the basic text and the number 
of concepts presented. These were not judged to be signifi
cant however, due to the small variation in pages and concepts 
presented.

Conclusions
The following conclusion was drawn from the findings 

of this study. The amount of drill used in arithmetic instruc
tion with elementary children from selected Title I schools
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makes no significant difference when used as indicated by 
this study. The fewer practice amounts indicated greater 
gain scores than larger practice amounts, but this was not 
significant and the conclusion derived was that the amount 
of practice or drill did not produce significant differences 
in achievement. This conclusion may tend to improve mathema
tics instruction by helping teachers to use available time in 
more constructive and beneficial ways. Prolonged drill as a 
matter of course or fact was not supported by this study. The 
validity of the instrument was sufficient as was the reliabil
ity.

Recommendations 
The present study dealt primarily with the amount of 

practice in arithmetic by elementary school children from 
Title I schools. The findings of this study suggest the fol
lowing recommendations for further study.

1. It should be determined if there is any relation 
between arithmetic practice amounts and practice 
amounts in other academic areas.

2. Further studies may help to determine if environ
mental factors, such as high transient areas, 
play significant roles in various drill amounts.

3. It should be determined if the concept of readi
ness has a significant impact on various amounts 
of drill.

4. It should be determined if the sample size was 
of sufficient bias to significantly alter the 
study findings.

5 . Finally, Title I and non Title I schools should 
be compared in other areas for differences that 
may explain the gaps existing in their norm scores.
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This chapter has summarized the conclusions and recom

mendations of the present study. It should conclude on a posi
tive and promising note. By suggesting the better utilization 
of the teacher's time and thusly improving the presentation of 
the teacher, it may well be that the trend toward instructional 
improvement will benefit the child so that the goal of teaching 
will become more meaningful and challenging.
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