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CHAPTER I.

INTRODUGTION.'

Practice or drill has been a valuable part of
learning. Practice procedures apply to all- asPects of
learning and should be used. The classroom teacher can
think of practice as siﬁpiy'additiohal drill or mere
fepetitioh; or he can think of pract;ce'as en_opportunity‘
to reteach whereby he providee the chiidewith another
opportunity to relee:h, or to learn better, or to learn

. more about that which has been taught before.*
THE PROBLEM

Statement of the Problem

The problea in this atudy was to determine the
effect on seventh grade pupils of a particular method of
reteachling thé:fundamental processes in two areas of
arithmetie'achieVement:, naﬁely;_cencepta and problem
solving. o - |
| The problem wae subdivided (1) to determine, at three
levels of abilify; whether an experimental section ﬁsing a

syetematic method of reteaching would show greater gains in

lBobertrL.'Merton; "The Review versus the Telescoped
Reteaching of the Work of Preceding Grades," Mathematics .
Teacher, 39:225-28, May, 19486, B




o ' : ) S .2
arithmetlic achievement in the;areaa_of concepts and problem

solving than a control section not using the_method,”and"'
{2) to compare the achievement of the*expefihéntal and the
control sections in those areas of arithmetic concepts

1nvolving whole . numbers, fractions and. decimala

Definitiona'of Terme

Experimental Plan. 'Thé éﬁpérimehtal plan, ae used

in this study, was defined as the reteaching of the funda~
mental processea of arithmetic, using & horizontal
_algorism for a short period of time at the beginning of
each class period. The.plan’is explaineduin detail in
Chapter II. | |

‘Horizontal Algorigm. _Eoriiontal‘aigorism whs-de— 
fined as the recording of'computatioﬂ-in the form |
".Oé-F;1=5? as opposged to fhe_verficaliform-4-:g4.. This
" algorism is'furthar,illustraﬁed_ih Chapter iE“;;aer the .

'explanatiOn of the experimental plan;

Réteaching. Reteaching was defined as providing
an opportunity for the pupil to. learn that which he has
previously failled to-learn, that which-he at first only
partially learned, that which he had.léarhed‘ana has

‘forgotten, or teaching again, at & higher and more mature



level, what has been taughtibefbre.z‘

Practice {darill). Practice (drill) indicated

,“thoee aspects of 1earning and - teaching that possess
elements of similarity or eamenese whiohrpepeat or -

regur.”a

'Fundamental Praceeees; 'andamental preeeeeee was

‘defined as the operatione of addition, subtraction, multi—
plication, and division on whole numbera, fractions, |

decimals.

Preblem.‘ A problem was defined as a quantitative

question that is answered by means other than a memorized

'_‘response.é A problem may be verbal or non—verbal. A '

problem implies a need and a willingness to find a .

solution.

. 2Robert L. Morton, “Teaching Arithmetic," What =~
Research Says to the Teacher, No. 2, Departments of Ulaas-

room Teachers, American Educational Research Association

of the National Education Assoclation, (Washington, D.C.

National Education Assoclation, 1953), p. 12.

SBen A. Syelts, Drill—Practiceuﬁecurring erience,
Twenty-first Yearbook of the National Council of Teac ers
of Mathematiocs, (Waehington, D.C., 1953).

4John L. Marks, C. Richard Purdy, and Lucien B.
- Kinney, Teachin Arithmetic for Understandlng (New-Ionk-
- McGraw-H11l1l Boo mpany, 9585, - 52. :




Arithmetio Concept e.“ Arlthmetio concepte was de-

fined by the author of the "Iowa Teete of Basgic Skille“

in the Manug; for Adminietratore, pervieore, and

Counselors in hie explanation of Teet A—l concerning

'arithmetio concepts as followez

In this test the preeentmdny philoeophy of
teaching arithmetic 1s represented as closely as
possible. The emphasis is on understanding of the -
number system, of terms, processes, and operatione,
~and. of units of measurement.

- The following claeeirioation of skills was ueed
- in bullding the test:

Concepts Involving Knowledge of the Number Syetem:
counting; relative values of numbers; cardinal and
ordingl numbers; odd and even numbers; positive and

" negatlve numbers; Roman numbers; money numbers:
reading and writing, recognizing and ocomparing
values of U.S. coins, making change; terms (right
and left, pair, dowen, etc.?; averaging; place value
and zero as & place holder. . ‘ -

~Uoncepts Involving Whole Numbers: reading and writing;
. rounding; fundamentel operationsi ways to perform,
relationships among number facts, terms (sum, dif-
- ference, product, qnotient, ete. 5, eetimating
results.

Goncepts Involving Fractions: reading and writing; part
of a whole and part of a group; relative sizes; re-
ducing; terms (like and unlike, proper and lmproper,
~common denominator, etc.); fundamental operationsg:
ways to- perform, eetimating results.

Concepts Involving Decimals: reading and writing;
rounding; relative sizes; fundamental operstlons:
ways to perform, estimating resulta.

Goncepts Involving Per Gents. meaning and uee, fractiom
decimal, and per oent equivalente. .

Conoepte Involving Btanderd Measures:. telling time and
time zones; knowledge of cglendar; readingghermometer,_-
use of ruler; changing from one unit to another;
performing fundamental operations with denominate

_ numbere° eetimating quantitiee. o



Concepts Involving Geometric Figures: recognizing
kinds of geometric figures; perimeters and areas .
of place figures; parts of a circle; angles and
triangles; use of protractor and compass.

Goncepterlnvolving Ratios and'Proportion: ratio and
proportion; ecale,drawing;'eguetione.5 .

Arithmetic Problem Solving, Arithmetic problem

solving wasg aefined by the author of the “Iowa Tests of
-cBaeic Skille" in the Manual for Administratore Super<~

visors, and Counselors in his explanation of Test A-2

| concerning arithmetic problem eolving ag followc.

 In the test on problem golving, competence is
tested in a functional getting in problems which
have been chosen to be’ challenging and practical.
" . The fundamental operations and concepts involved .
~in the problems for & particular grade are thoge
. generally presented prior to the first half of that
-grade 1n-the most recently published textbook seriee
in Wideepread uge. .

. A sonscious attempt was made to include in each
test as many of the different number combinations as
possible, Most frequently represented are thoge -
specific number gkills which have consistently shown
the highest incidence of error' higher decade facte,

-~ zero facts,... .

v

~ Importance g;sthe Problem '

One of the most important problems feced.by any

classroom teacher has been the one'of'reﬁeaching.;

' 5Manual for‘Adminietretors, Supervisors, and
© Counselors of The lowa Tests of Basic Skills (B oston. :
Houghton Mifflin company;‘T§5§T,“§§T'ee-7o : :

51b1d., p. 70.




The pupil needed to be provided with an opportunity to
-leern or relearn that which he has failed to learn, which
he hae only partially learned which he has 1earned and
forgotten,_which he needa to 1earn more about, or which he
_ needs to learn at a_higher or more mature level.
Glennon Wrote' |
It seems important that the teacher distinguish
between the program of practice (drill), the purpose
of which is " to fix skills which have already been
‘learned,. and the program of reteaching, the purpose.
of which 18 to provide the pupll with an opportunity
to relearg through systematic, condensed re=
teaching.
The experimental plan of reteaching, using a
horizontal -algorism (illustrated in Chapter II) was
“evolved by the author for use at the beginning of each
cless period. Both the reteaching of fundamental proc-
esses and the equable distribution of short practice
periods were eseential “to the development of arith- _
metical competenoy and the maintenance of ekills. ‘The
experimental plan made it poeeible to practloce several
proocesses in one problem. The plan provided the
benefits of immediate‘correction.andrindividaal help.

A discussion of the problem and its solution provided

_’.’I B

' : Vincent J. Glennon What Does Research Sa ay

About Arithmetic? Association for Supervision and
- Curriculum Development (Washington, D.C.: National
" Education Aseociation, 1958), p. 45. .
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an opportunity to emphasize the ooncepts underlyihg the
processes involved. ‘

The experimental plan provided a means of challenging
the more able child as well as giving encouragement and
help to the less able child.‘ | _

An evaluation of the experimental plan of reteaching
to determine the value of this use of class time seemed to

be deeirable.
.)BEVIEW'OF,LITERATURE,”

- One of fhe important phases of any arithmetic
program is the reteaching or review of the previous work.
Research has been undertaken'ahd suggest;ons-have been
made for 1mprovihg this phase of the arithmetic program.
| In recent years much emphasis has been placed upen
meanings or underetandings in arithmetic. Many authorities
feel that any review or reteaching, to be really effective,
must be done with better understanding of the meanings of
aritheetio rethef.thah as practioe without underetanding,
Review of the literature and research related to this
problem'is presented to show the importance of reteaching.

Many phases of arithmetic need to be taught and re-
taught several times at higher grade levels. Morton em—

phasized that children need additlional opportunities to

learn. He further indicated that what has been learned
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can bhe iearned more‘fully end at a more mature level.
The plan of reteaching does not lnterfere with the ef-
fective teaching of new topies. It i1s important to make

gure that the necessary fundementals have been well

learned and well understood.8

Morton gave a clear plcture of the need for and
the value of reteaching for understanding when he sald:

Meaning 1is usually partial and incomplete at
firgt; it becomes richer and fuller with later ex—
perienoes. Thig is especlally true if there is 1in
each %rade a reteaching program covering what has
been "learned" in earlier grades . . . . We should
reteach the meaning of numbers and the meaning of the
pracess . . . . If we teach meaning fully, we
réalize that mere review is not enough but that re-
teaching is needed. What many pupils need is another
chance to learn, and reteachling gives them that chancse.
If it 1e to be really meaningful, the reteaching will
be a little different from the first or earlier re-~
teaching. It will use different illustrations and
possibly different approaches, and, at sach grade level,
it will be a gittle more mature than it was at earlier
grade levels.

Arthur, in & study, dlagnosed the dissbllities in
arithmetic essentlals of one hundred twentysfive high school
freshmen. He emphasized the fact that basic concepts must

be retaught at frequent intervals even in high school.

8Robert L. Morton, Teaching Children Arithmetic
(New York: Silver Burdett Company, 1958), p. 49.

9Robert L. Morton, "A New Look at Meaning," The
Grade Teacher, April, 1966, p. 36.




He reported that'

Results of the test in general corroborate the
fact that pupils have much greater difficulty in per—-
forming the fundamental operations with decimal .
fractions and with proper fractions than with in-
tegers. Puplls often performed on this test those -
operations dealing with whole numbers but worked inw=
correctly meny problems which seemed to be of no _
greater difficg&ty except that they 1nvolved decimals .
and fractions. :

Arthur stated among other eonclusions that'

It is reasonable to suppose that these basic concepts
have been taught in the elementary school and many
puplls either have falled to understand them in the:
first place or else have forgotten them. It is '
reasonsble to suppose that these concepts will not be

. retained after the first reteaching in- the high
-gchool. 8ince they must form part of the educational
equlpment of most graduates, they muft be rechecked
and retaught at frequent intervals.l

Morton stressed the 1mportance of understanding when

he stated: It is a baeic-assumption that people do forget o

what they have learned and that they grow 1n their ability
%o understand 1deas.“12 |

Morton baged much of his program in the teaching of
arithmetic upon this philoaophy for he stressed the im-
portance of reteaching and placed much emphaaia upon the :

expansion of understandings 1n the . development of arithp '

10Lee E. Arthur ‘ﬂniagnosia of Disabilitles in

Arithmetic Eseentials, The Mathematics Teacher, 43:197~

llIbid

12Robert L. Morton, A Straight Talk to Teachers of _
Arithmetic (NeW'York* Silver Burdett Gompany, 19545, P- 14.v‘
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metlical concepts.

The Joint dommission of the Mathematica Assoclation
of America and the National Council of Teachers of

- Mathematics have this to say in a section of their final

report entitled "Egsentials of a General Program in

Secondary Mathematics:!

In all teaching of secondary mathematics much
attentlion should be given to a consclous grasp of
the principles which undiglie the fundamental
processes of arithmetio,*t

Bfownell defined "meaningful? arithmetic in contragt
to "meaningless” arithmetic as "instruction which is de=
liberately planned to téach arithmetical meanings anﬂrto
make arithmetic gensible to children through its mathe-.
matical relationshipe. nld _

Brownéll Buggested that the meanings of arithmetic
can be grouped uhder four categories:

1l. Basic concepts.

2. Fundamental operatlons

3. Important prinelples, relatlonships and
generaligations of arithmetic

4. Understanding of decimal number syetem and its

use in rationai%zing our computational procedures and
our algorisms. .

15The Place of Mathematics in Becondary Education,
Fifteenth Yearbook of National Counecil of Teachers of
Mathematice (New York: Bureau of Publications, Teachers!

College, Columbia University, 1940).

14y1)11em A. Brownell, "The Place of Meaning in the
Teaching of Arithmetic." Elementary School Journal 47,
256265, p. 257. ,

161p14., p. 288.
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- Many informed opinions on the value of reteaching

‘with underétandings were found in the literature on the

teaching of arithmetic. Brownell,l® Brueckner ana

.Grossnicklel7 and Banksle agreed that the pupil should -

. develop the ability to perform the various number operatibns

skillfully and with understanding.

Howard'repbrted_that the meaning method was more

. effective 1n;establishing retention in the processes of

'computation as Wéll ag for the underétanding of the

principles of arithmetic.

The results of his study showed that Ythe meaning
method ﬁas‘quperior after.the_periqd of rgtention.”lg

‘The need to reteach to £ix meanings and the use of
praéticé‘to'dévelbp cbmputationél~accuraoy'haa recéivéd '
rather wide approval. Ludlow stated that

The modern ooncept .however, does definitely include

purposeful practice to fix meanings and drill for com-

putational accuracy and speed . . . .Drill and gractioe
now follow rather than precede understanding."

151b1d., Pp. 256257,

17Leo J. Brueckner and Foeter E. Groasnickle, How _
to Make Arithmetic Meaningful (Philadelphia. John c.
W—hston Commany, 19175, P. 1.

| 185, Houaton Bank, Learning and Teaching Arithmetic
(Boston: Allyn and Bacon, 19597, p. I1.” .

19%haries F. Howard, "Three Methods of Teaching

| - Arithmetic, ! Galifornia Journal of Educational Research

1:3-7, January, 1950 . 7.

20H. @. Ludlow, "How to Get Meaning in Arithmetic,"
Education,Digest 21 57~59 February, 1956, p. &7. _
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Frazier and Burman agreed that reteaching and
practice are necessary when they said that

Although children always learn better .and remember _
longer 1f they fully understand what they are dolng,
forgetting ise normal. For Ehie reaeon, teaching, drill

- and reteaching are needed 2 . 4

Rappaport made a study to determine the degree of

'underetandinge of meaninge in arithmetic. Hie investigation

showea a diecrepancy between computation Bkill and. under-

standing of the baeic meaninge in arithmetic. He concluded

© that children need. much practice to dc accurate Work but

thia ehoul& come after meanings have been deve10ped and not.

before——in other worde, meaningful practice inetead-of

meaninglees dri.ll.’a2

There was wide egreement among many authoritiee that

'practice is neceeeary for the development and meintenance '

23

of skill in arithmetic. Morton Spencer and

Rlpauline Frezier and Marganette Burman, "Arithmetic
in Upper Elementary Gradee," The Arithmetic Teacher, 61165,
April, 1959. _ :

22Dav1d Rappaport, "An Inveetigation of the Degree :
of Understanding of Meaning in Arithmetic of Pupils in =
Selected Elemsntary Schools," Bulletin Number 8 of the U.d.
Office of Education, 1960, p. 41. ‘

 23Robert L. Morton, "What Research Seys to the
Teacher," Teaching Arithmetic, Number 2, Department of
Claasroom Teachers of the American Educational Research
Aeegciation of the National Education Aeeociation, 1955,
P. 20. :
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Brydegaard,zérand‘Fehr35,were-all'of the opinion that

practice périodé,'propérly planned and well handled;wserve
-necessaryhand'imﬁqrtapt functions.

" Marks, Purdy and Kinney spelled out in considerable
detaii certain pfincipieexesséntial to éuccessful practice.

Repetitive. practice needs expert guidance. The
developnent of meaning does not remove the necesgslty
for drill. . . .To place primary emphasis on meaning,
then, does not preclude the use of practice, but merely
changes 1ts posiflion 1n the learning sequence and to
some extent its nature. The practice sesslons are
most effective 1f the teacher recognizes certaln
principles that have been established as essential to
- repetitive learning. e
1. Understanding precedes drill . . . . S
2. Drill must be spaced . . . .A smaller number of
well=gelected exerclses, spaced 1ln several, short,
inteneive practlce sessions, 1s more efficlent than
one long session. . . .At increasing intervals, the
pupll should return to practice (and relearning of
the underlyling meanings). R
3. Drill must be supervised. Drilll activities must
be planned so that the pupil will practice correct
responsed .. . . .Without proper guldance, many
‘pupile will practice incorrect methods that will re-
quire consgidersgble "unlearnings." .
4. Activitles must be varied. Variety increases the
effeotiveness of drill . . . . : :
5. There 1s a need and purpose for A4rlll.
6. Drill must be on the thinking, ratlional level. ‘
© .+ . .less drill 1isa required to fix askills when puggla
have an understanding of the mathematlcal rationale. ‘

. . 24pgter L. Spencer and Marguerité-N.‘Brydegaara,
‘Building Mathematlical Concepts in the Elementary School
. {New York: Henry Holt and Gompany, 1952), pp. o4=&5.

| 25Howard F. Fehr, "A Philosophy of Arithmetic In-
‘struction," The Arlthmetlc Teacher, 2:29, April, 1955, p. 29.

2830hn L. Marks, C. Richard Purdy and Lucien B.

Kinney, Teaching Arithmetiec for Understanding {New York:
McGraw-H111 Book Company, 1958), pp. 26-27.
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Knight in a study made on distributed practice,

reported that.

" The material should be organized in small units so
that 1t can be worked upon frequently.

A unit of drill material should possess examples
calling for the use of many procelses.

Mixed drills are preferable to materials using a
single process

Drill should have tlime limits, not for the purpose
- of developing unusual speeds but for the location of
excesslve slowness on the part of certain pupils,
synptomatic of lnadequate mastery of unit=gkills in-
volved.

Drill units should have atandards of accuracy or
- performance.

Exampbgs. . «should be arranged in order of d4if-
ficulty.

Butler and Wren®8 and Brueckner and Grossnick1929
recommended rather short periods of practice, as short as
ten minutes, and sﬁggested that practice should be dis-
tributed in relatively small amounts_at recurring intervals.
Morton advocated.that in reteaching a new approach

be usedwaq Swain suggested_one‘approach as follows:

27F. B. Knight, "The Superiority of Distributed
Practice in Drill in Arithmetic " Journal of Educational
Research, 15; 1574165, March, 1927, p. 158.

~ '28Charies H. Butler and F. Lynwood Wren, The Teaching
of Secondary Mathematics (New York' McGraw<Hill Book
CGompany, 1960}, p. 173. .

: 290p¢ Oj,t‘., p.}.léo

SORobert L. Morton, "A New Look at Meaning," The
Grade Teacher, April, 1856, p. 36.
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Pupiles should be gulded early toward expressing 1o
their work in equation form. The additlon facts,
for example, should be presented 15 vergical format
and as an equatlion, such as 6+ 7 = 12.

A gimilar approach was used by The School
Mathematics Study Group in "Junior High School Mathematics
Units, Volume I, Number Systems,“ written for grade seven.
A horizontal algorism is used 1n-this text for most of the
computational work.sz S _

| Although the literature and research have not re-—
#éaled any one method of reteaching to be superior, there
was evidence that the following factors are important in
whatever method is used. - |

Reteaching involveo learning at a higher and more
mature level. | |

Understandings of the meenings of arithmetic should

be emphaaized.

Practioe should be diatributed at frequent 1ntervale
and over short perlods of time.
The uae of the horizontal algorism requirea a more

mature level of thinking.

SlRobert L. Swaln, "Modern Mathematios and School
Arithmetic! Twenty=fifth Yearbook of the National Counocil
of Teachers of Mathematlcs (Waahington 1960}, p. 276.

3280hool Mathematics Study Group, "Junior High School
Mathematics Unite, Volume I, Number Systems." (New Havent
Yale University, 1959).
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A new approach to reteaching and relearning is

valuable.
ORGANIZATION OF REMAINDER OF THESIS

Ohapter II gives a description -of the ex@erimental
plan used in the experiment, the statistical model used
for the analysis of the.data, the selection of matched
prairs and the test used. .-

Chepter III presents the growth in arithmetic

achlevement of the experimental section as compared with

‘the growth in achievement -of the control section. The

compgarisons were made for the total group and also fer
each of three levels of ability, upper, middle and lower,
with two areas of arithmetic achievement-~concepts and.
problem solving. A survey of the test results was made
in three areas of the test on arithmetic concepts.

:Chapter IV gives the coneluﬁions and interpretations

of the study with suggestlions for future related research.



CHAPTER II
THE EXPERIMENT

The Experimental Plan

The experimental plan of reteaching was based on
(1) the use of the first part of the clasé'period for
systematic practice; and (2) the horizontal algorism of
computation in solving arithmetic problems. Before the
beginnihg of the class period, a. problem, (see Appendix for
sample problems) to be solved with a horizontal algorism,
was placed on the blackboard. Eaoch pupil worked to solve
the problem for a period of not more than two or three
minutes. The solution to the problem was pfeéented, usually
by a pupil. Alternate solutions with questions end dis-
cusslion from the class were encouraged. The élass time used
by the plen varied from four to ten minutes. _

The experimental plan Was used four times é week over
a perlod of twenty-two weeks. The plan pregented many op-
| ?ortunlties forrthe_teacher to develoﬁ mathematical
reasoning by streesing, when péssible; unaéréﬁand;ngéusuch
as the following: : | 1:

The varlables a, b, ¢, &, X, ¥, and 'z are non-negative

integers and £ O when used as a divisor.



, o o _ o 18 .
1. Multiplication or division by 1:
¢ 1= "é _ &
a°l=a 5 ¢ 1- b
a = &
= =z a . b = a
1 ) — =
. 1 b
_ 2. Multiplieét'ion or division by a number large'r-
than 1: | | N ' o
It b > 1 I >
b > a | . a8 , ¢ >a8
theg a b > g or thgn T * 3 > 5
and -2 < a ' '
and. _B a
< S b
. d

3. Multip_lioa'_tio'n or dlvie_ion’ by a number smaller

‘than 1% | D
| I*r b<1 Iz 2 <1
then a*b<a - or. . tl‘:e.nu 5 T < B
and & > a o -

4. Multiplication of a fractlon without changing
the value of the fraction: | |

. e ac

a_ 8., _ 8 -& _
b T b = % ¢ T Yec

8. i‘he’ location and use of t'he_deéimal point:
the decimal point indicates the units digit.
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6. Multiplication of a number by 10 or a multiple

4 x 10= 4 4 x 100 = 40

7. Division of a number by 10 or a multiple of

4+ 10 = .04 4 = 100 =.004
8. Division by a fraction using 1ts'feciproqal: o

. \ o .4 ad
%:a"g-':-a-'g- or-—%—-:a’ e —. c_..'a-,-a
| - a a 4 ed
% -— & -,,'g'-. - _zd’ or b = P ¢ = ¢ _— pd
b c c fgf ! 1 bo
d ad "¢

9. Division by a fractlon using the lowest common

" multiple (L.C.M.): -

or

where

1)
fd

x 18 the L.C.M. of b and &

olp
.
M
H
«d

o7 o]
M
]
o
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' 10. Meaning end uge of the exponent:
al = & 8 * a ...2
where o ;
b = number of factors.
11. Understanding of the meaning ‘and use of the

egual sign. Use "=" only to express equivalents.

The procedure used in solving a problem together with
the horizontal algorism was as follows.
1. The problem was written on the blackboard.
(5.2 - 100) + (6.4 x 10) =
2. The pupil. worked for_not more than three minutes.
3. The solution was pupil presented with the hori-
zontal algorism. |
(3.2 +100) + (6.4 x 10) =
.032 -+ 6.4 =
6.432 Answer.
4. The discussion with questions followed.
5. Understandings, such as listed on pages 17 - 20,
involved in the solving of the problem were emphasized.
6. Processes used in the above decimal problem were:
a. division by a power of 10
b. multiplication by'g'powez'v'or 10
c. rdivision of a number in decimal fdrm

d. multiplication of a number in decimal form
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e. addition of numbers in decimal form.

Problem Involving Whole Numbers with Horizontal

Algorism: _
4(2+ 3) + 35 + 6=
as) + 7 =

20 + 7 =

27‘ Answer

Problem Involving Numbers in Fraction Form with

Horizontal Algorism:

2
22 x 5
i S
53 * o
5 . 2
g * 5 -
186 o
S* 1
1
1 _
4
3 Answer

The experimentgl plan was ﬁaéd with an experimental
gectlon but not with a oontrol section:(see'page 23). Both
sectionas were taught the same number of olass periods, used
the same textbook, followed the same curriculum guide, and
had the same number of homework asaignmenta per week The

teaoher of the control section and the sauthor, who taught
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the experimental section, were in frequent conferences :
. to eliminate as-fér as poésible the teacher #ariable;

‘The only apparent variable was the use of the experimental

_plan with the experimental section

"The Statistical Model

Matched paifs ﬁere seiecfé& to form the groups used
in the stﬁdy., The diffebenée 6f the means was'qalculated |
'to'determine:if fhe!t,rafio of.differehce_whs signifigant
at the 5 per cent level from zero. . o |

Formulas used to~ determine the t ratio were from |

Elementa%xrstatistics by Garrett 1

‘1. Means were computediby £:§x 2

- Effx':-sum'bf frequency times score
© .. N = number of casesg ' .
2. 'Btandard,deviatibns were computed by: %%ir.sl

' £4&® = eum of deviations squared
: N~1 -number'of casges minus 1

S Standard error of means were computed by: - |HE§ 4
_ | N

' 8D = standard deviation
"N=1 .= number of cases minua 1.

1Henry E. Garrett Elementary Statistics (New York:
Longman, Green and Gompany, 1956) :

2Ibid., p. 30.
SIbig., p. O1.
4Ibia.
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4. BStandard error of the differences was computed

NECWLE csm‘n',z'aef?_'

SEm,-zz standard. error of mesn for
1 experimental section
) BE, = standard error of mean for
. 2 - -control ‘sectlion

5. OCritical ratios or t ratios were computed by:

dgm 6
Sﬁd .
dm = difference of the means

SEd': standard error of the differenoe

Selection of Groups

The study e°mperedfthe gain by seventh grade pupils
in two areas of erithmetic eehievemeﬁt. | |

Gio&p Aél, cempoeed of thirty'matched pairs was com-
pared.on aehieeement in the area ef arithmefie cohcepte.
The pairs selected for Group A-l were matched for intel-
'11gence quotient as determineﬁ by the score made on the
#California Test of Mental Maturity“ given in October,
1959 and for their'erithmetic concept ecores as determined
by the "IOW& Tests of Basie 8kills* given in June, 1960.
The grade six teet gcores on the arithmetic problem solving

5Ibid., p. 96.
slbid.
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test were used to test the null hypothesis that the ex-
_perimental section woul&‘hbt,differ‘frqm the control
section on arithmetic solving ability. It was found that
the mean diffefence of the arithmetic problem solving |
scoree for the‘thirty_metched,peire~of Group Ael wag a
negative .57 and.thatlthe t ratlo for the differenoe of
the two sections on problem eolving ability was a‘negatiVe |
.06 which was not atatistically significant at the 5 per
cent level.’ R
The pairs selected for Group A<2 were matched for
intelligenoe quotient ae'determined by the_edoree made on
the l.'Ge]..izli‘ornie. Test of Mental Maturitjﬂrgiven in_Octqber, |
1969, and for their. arithhé%ie-pfeblem-eoiving eeofee“as
determined by the “Iowa Tests of Basic Skille" given in
June, 1960 The grade g1x test ecores on - the sritbmetic.
concepts test were used to teet the null hypotheais that
:'the experimental section WOuld not differ from the control
sectlion on arithmetie concepte ability.i It was found that
- the mean difference of the arithmetic concepts ecoree for
" the thirty matched pairs of Group A2 was 1 3 and that
.‘-the t ratioc for the difference of the two eections on con—'
cepts ability was 1.8 which wae not eignificant at the 5
per cent level. | ' e '
The range of the:intelligeﬁee quotient scores for

 the matehed palrs in Group A-1 and Group A2 was from a
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low of 94 to a high of 132.

The'intelligence quotlient scores were matched within
three points and the arifhmetic concept scores for Group
A~1 and the problem solving scores for Group A~2 were
mateched within two points. Both of the groups were sub-
divided into three levels of mental ability: at the upper
level with intelligence quotient of 120 or above; at the
middle level with intelligence quotient of 110 to 119;
and at the ldwer level with intelligence quotient of 108
or below. It was‘assumed that the "forgetting" factor
for the summer vacation between the 1960 test and the
1961 testwhe the same for the experimental section and for
the control sectlon.

The code used in the Tables to identify the
matched pairs 1e a four place numeral such as 1101 and
1201. The left diglt refers to the group: "1* for Group
A-1 and "2% for Group A-2. The second digit from the left
refers to the matched palr with the diglt 1 representing |
the experlmental groﬁp and the digit 2 repreeenting the
control group. The digits on the right refer to the
. pupil-in'the éection'and are llsted in consecutlve order
Trom 1 to 30.  For example, reading from right to left,
the numeral 1204.1ndioates the number four member of the

control section of Group A-l.
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Table I lists the matched palrs for Group A-l,

the code numbers, the intelligence quotient scores, the
grade level scores on thg.arithmgtic’concepts test for
1960, and the percenfile:ﬁoymé. ‘The ranéé of intel-
ligence quotlent scores:fbquroup A~1 was from a low of
95 to a high of 125. The range of grade level scores
on the arithmetic concepts test was from a low of 57 to
a .high of 94. ’

The grade equivglent mafched w;th a given raw score
on any test indiqated the grade-level at which the
typlcal pupll made this raw score. A normal or average
yearls growth le ten pointa. The right hand digit re-
presents the monthes within the grade, and the digits to
the left of the right hand digit represent the grade at
which a typical pupil mﬁde & correspondling raw score.

For example, 1t a pupil made a grade equlvalent
of 74 this means that his raw score on the test wag the
seme as that made by the typical pupil in the seventh
grade at the end of the fourth month in that grade.”

7Teacher 8 Manual Jowa Tests of Basiec Skills
(Boston: Houghton Mitfiin Company, 1955), p. 18.
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MATCHED PAIRS SELECTED FOR GROUP A-1l SHOWING
INTELLIGENCE QUOTIENT SCORES, GRADE SIX
TEST SCORES, AND NATIONAL
PERCENTILE RANK

EXPERIMENTAL ' CONTROL

Grade - ~ @Grade
Code - Level %wile = Code ' Level %~ile
Number I.Q. 1960 norm Number I.Q. 196C norm
1101 126 76 81 1201 124 75 77
1102 124 83 94 1202 124 81 91
- 1103 123 80 90 1203 123 78 86
1104 123 80 90 1204 123 79 88
1106 122 79 88 12056 121 = 80 90
1106 121 71 81 . 1206 123 72 65
1107 120 - 81 91 - 1207 - 122 - 83 94
1108 119 85 96 1208 117 - 85 96
1109 117 85 96 © 1209 118 86 o
1110 116 79 88 1210 118 . 76 81
1111 116 73 - 70 1211 116 - 72 65
1112 116 75 B & A 1212 114 . 76 - 81
1113 116 80 90 - 1213 118 79 88
1114 115 = 69 54 1214 115 68 50
1116 116 73 70 1215 116 74 74
1116 114 79 - 88 1216 114 78 86
1117 113 86 o 1217 114 a8 99
1118 112 72 65 1218 111 74 74
1119 110 75 77 ‘ 1219 il0 75 ‘76
1120 110 = 80 - 90 1220 111 78 86
1121 110 78 81 1221 109 75 Va4
1122 109 69 54 1222 112 67 47
1125 108 70 58 1228 109 71 62
1124 107 72 65 1224 106 - 74 74
1125 105 70 68 1226 104 72 65
1126 103 70 58 1226 101 71 62
1127 103 64 37 1227 100 66 43
1128 102 80 20 1228 103 80 20
112¢ o8 75 . - 1229 .98 75 a4

1130 | 96 - 6% 30 1230 95 64 37
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Teble II 1ists the matohed pairs selected for Group

A-2, the codé numbere, the intelligence quotient scores,
the grade level sporeé on the arithmetié problem solving
teat for 1960, and the percentile norms. The range of
intelligence gquotient scores for Group A-2 was from & low
of 94 to a high of 132. The rahge of the grade level

scores on the arithmetic problem solving test was from a

low of 62 to a high of 88.



Code
Number

2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
21256
2126
2127
2128
2129

2130 .

TABLE II

MATCHED PAIRS SELECTED FOR GROUP A-2 SHOWING

INTELLIGENCE QUOTIENT SCORES, GRADE 8IX

TEST SCORES, AND NATIONAL
PERCENTILE RANK

EXPERIMENTAL

Grade

Level %-ile
I.2. 1960 norm
132 70 59
1256 69 5151
123 70 59
122 85 215
122 82 91
122 76 80
121 70 59
120 88 av
120 78 85
119 94 99
117 74 74
118 88 ar
118 9l 99
116 78 85
116 72 &
1156 a0 89
115 e e
114 91 Q9
113 85 95
112 69 5D
110 78 85
- 110 80 23]
108 63 3l
107 &7 12
107 78 85
107 64 35
1058 64 35
108 67 46
26 61 24
94 74 74

Code
Number

2201
2202
2203
2204
2206
2206
2207
2208
2209
2210
2211
- 2212
2213
2214
2216
2216
2217
2218
2219
. 2220
2221
2222
2223
2224
2225
2226
2227
2228
2229
2230

CONTROL
Grade

Level

I.9. 1960
129 72
124 &%
123 67

123 82
122 82
121 76
120 T 7R
119 88
118 80
118 94
114 76
116 88
114 91
114 80
116 69
118 80
115 72
114 9l
1i4 88
111 69
110 76
0% 82
109 66
106 57
108 76
109 67
104 67
100 67
29 63
94 . 76

29
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ThefTeat7and'Its.Adm;nistration :

The teet used for the selection of pupils for this
"study was the "Iowa Tests of Basic 8kills, Form 1."8 The
parts used were‘_ ‘Section A<1, "Arithmetlo Ooncepts" and
~ Section A-2, VArithmetic Problem Solving."® The defi-
nitions of arithmetic concepts and’ arithmetic problem h
solving as used by this,teat ‘are given in the section ﬁnder-
definitiona 1ﬁ Ghaptér_l. This test was given in June, 1960,
at.the completidn of”grade gix. From thia test were taken
~the grade elx scores ﬁsed in eeiection of matched pairs for .
Group A~1 and Group A~2 used in this study
- Tvo parts of the "Iowa Tests of Basic Skills, Form "
for grade seven were adminigtered at the conclusion of the
éxperimeht. Bection A—l; 1Arithmetic Concepts”, and
- Section A-2, "Arithmetic Problem Solving", were given to a1l
members of the éxpériméntal_group ahd bf the control group - - .
on Mareh 31 and on April'i;_lgsl. All tests were administered
by experienced sdper?iéofe. The 1960 and 1961 test papers |
- were hand scored as 1nstrucfed in “the "Manual of the Iowa

Testa of Basic Skille w10

- 8Iowa Tests of Basic Skills, Form 1 (Boston:
Houghton Mifflin Gompany, 19555, pp. 82-85. - .

®Ibid., pp. 92+94.

10Teacher‘s Manual, Iowa Tests of Bagic Skills (Boston'
‘_Houghton Mifflin Company, 955), p. 16.
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Followling the experiment, the arithmetic

achievement scores of the "Iowa Tests of Basic Skills", 1961,
were odmpared with the arithmetic achievement scores of

the "Iowa Tests of Basic Skills" of 1960 by using the t

test at the 5 per cent level.

Limitations of the Study

There were a number of limitations in the carrying
out of the study.

The size of the group limited the number of
matched palrs available for the study. It would have im~

‘prbved the study to have been able to use the same matched
 palrs for Group A-l and Group A-2. |

It was not possidble to control the element of
fsummer forgetting" in the gfonpa. The tests used were
those made available by the school system and given at their
direction or by their permission. The element of ¥ gummer
forgetting" was assumed to be the same for the members of
Group A-l and Group A-2. ‘

In addition, the standardized test seleoted for
use was not apecifically designed to evaluate the resultes
of the experiment. The test used, however, was the one
adopted by the school system and the test results 4ld pro-
vide a basis for comparilsoneg bétWeaﬁ the experimental |

group and the control group.
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The number of teachers in the study was a limiting

factor. It would have been desirable to have had a

larger number of teachers and to have had‘eaoh teacher
teéch ons group by the experimenteal plan and anofher group
as a control (without the experimental plan). Conslderable
cére wae taken to keep the curriculum, homework assignments,
and time spent on each topic uniform in order to eliminate

the teacher wvarlable.
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CHAPTER IIT
ANALYSIS OF DATA

| Chapter III preasents the étatistics and an analysis
of the grdwth in arithmetic achlevement of the experimental
group as compared with the growth in arithmetlic achievement
of the ocontrol group. The comparisons were made on each
of three levels of ability, desigﬁated as upper, middlie and
lower level, with two areas of arithmetic achievement-—
concepts and problem solving, .

The results of an analeis of skills, for Group
A-l, for those areas on the arithmetlic concepts test 1ln-
volving whole numbefe, frgotions ahd declimals are also

presented in this chapter.

Analyslis of Arithmetic Achievemeni on Concepts for

Group A-1

Table III shows the positive (+) and negative (-)
galns by months, in arithmetic concepts, for each member
of the matched pairs in Group A-l. These were computed by
comparing the grade level scores from Table I and Table
III. Also listed are the matched pairs, by code number,
the intelligence quotlents and the grade level scores for
1961.

% In the left column, the ability groups used in the
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study are identified as upper, middle and lower levels.

This is for further analysls in this chapter. The upper
level was comprised of those etudents with én intelligence
qudtient of 120 or sbove. The middle level was comprised
of those students with an 1ntelligence quotient of 110--
11¢. The lower level was comprised of those students with
an intelligence guotient of 109 and below.

The mean galn for the experimental section was 8.2
months. The gain for the control section was 7.8 months.
The difference in mean gain for Group A-l was .4'monthé.

On taking the null hypothesls that the experimental section
would not differ from the control section on the arithmetlc
concepts test, it was found that the t ratio for the

difference of gain was .06 which 1s not statistically sig-

nificant at the 5 per cent level.



35

UPPER

‘-Mos,

. mes.

- TABLE III
ABILITY LEVELS SELECTED FOR GROUP A-1 SHOWING
INTELLIGENCE QUOTIENT SCORES, GRADE" SEVEN
TEST SCCORES, AND GAINS IN
ARITHME'I’IG _ CONCEPTS
EXPERIMENTAL - "~ CONTROL
~ Grade Gain . - ' Grade Gain
Code Level in Code Level in

Number I.Q. 1961 Mos. - Number I.Q. 1961 Mos.

1101 125 91 216 1201 124 79 4

1102 124 o 14 1202 124 -89 8

1 1103 123 95 15 - 1203 123 . a9 i1l

E 1104 123 87 7 1204 - 1823 86 7

M 1105 122 8% 8  .1205 121 81 1
1106 121 86 18 1206 123 97 15

“__1107 120 88 7 1207 122 94 11

1108 119 92 7. - 1208 117 - 92 4

1109 117 83 - 2 - 1209 118 20 4

1110 116 95 16 1210 1l8 87 11

‘ 1111 1186 81 8 1211 116 84 12

, 1112 116 72 - 3 1212 114 856 9

E = 1113 115 92 12 - 1213 118 89 10

a2 B 1114 2115 66 -3 1214 115 78 10

a E',lllE - 1156 87 @ 14 1215 115 o2 18

= 1116 114 82. 3 1216 114 82 4
_ 1117 113 83 =3 1217 114 92 4
1118 112 83 11 1218 111 84 10

1119 - 110 84 12} 1219 110 78 3

1120 110 83 3 1220 111 87 9

_ 1121 110 - 90 14 1221 109 86 11
T 1122 . 109 75 6 1222 112 8L 14

o 1123 108 77 7 - 1223, - 109 78 7

o . 1124 107 76 4 1224 106 o4 3

15 E 1126 1056 -85 15 12256 104 Va4 5

§ E 1126 . 103 . 82, 12 1226 = 101 70 - 1
: 1127 103 - 74 - 10 1227 100- 75 9

o 1128 102. ' 86 6 1228 103 S0 10

1129 88 78 3 1229 98 7 R

1130 - 96 78 16 1230 26 91 7

- Mean S -

Gain 8.2 7.8

in nos.,
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Analysis of Arithmetioc Achievement on Problem Solving

for Group A-2

"~ Table Ivzahows the positivé (+) and negative (=)
gains in months, in arithmetic problem solving, for each
member of the matched pairs in Group A-2. These were
computed by comparing the grade level scores from Table II
and Table IV. Also listed ére the matched pairs, by code
number, the intelligence quotients and the grade level
gcores for 1961. _ : _

In the left column, the ability groups used in the
study are ldentified as upper, middle and lower levels.
This was for further analysis in this'ehapter. The upper
level was comprised of those studehts wifh an intelligence
quotient of 120 or above;'fThe”middlé level was comprised
of those students with an intelligence quotient of 110--
119. The lower level was comprised of those students with
an 1ntelligenc9-quotient of 109 or below.

The mean gain for the experimental section was
6.6 months. The mean galn for the control section ﬁas
3.9 months, The difference in mean gain for Group A-2 was
2.6 months. On taking the null hypothesis thét the ex-—
perimental gection would not differ from the control section
"on the arithmetic problem solving test, it was found that
the t ratio for the difference of gain waé «25 which 1s-ndt
statistically significant at the 5 per cent level} |



Grade Gain
Code ~ Level - in
Number 1I.Q. 1961 Mos.
2101 132 85
2102 125 75 6
2103 123 85 15
0 § 2104 122 85
) 2106 122 86
B 3 2106 122 81
2107 121 79
2108 120 9%
2109 120 95 1
2110 119 93 R
2111 117 75
2112 1186 73 ol
2113 116 95
2114 116 86
] o 2126 116 w9
2 B 2116 115 83
a B 2117 115 81
= 2118 114 88 =
2119 113 77 =
2120 - 112 66 -
2121 110 83
2122 110 89
2123 108 79 16
2124 107 77 20
2125 107 89 11
éé 2126 107 69 6
Q § 2127 105 75 11
' 2128 103 83 16
2129 96 75 14
2130 94 83 9
Msan
Gain 6.5
in mog,

Mos.

TABLE 1V
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ABILITY LEVELS SELECTED FOR GROUP A-2 SHOWING
INTELLIGENCE QUOTIENT SCORES, GRADE SEVEN
TEST SCORES, AND GAINS IN ARITHMETIC
PROBLEM SOLVING |

EXPERIMENTAL

13

ORROROGTT bR H-JWOWOR RO

Code
Number

2201
2202

- 2803

2204
2205
2206
2207
2208
2209
2210 -
2211
2212
22813
2214
2215
2216
2217
2218
221¢
2220
2221
2222
2223
2E24
2226
2226
2227
2228
2229
2230

CONTROL
Grade
Level

I.Q. 1961

- 129 8l

124 g+

123 97

123 a8

122 8b

121 79

120 79

119 79

- 118 81

118 o7

114 88

118 86

114 81

114 93

116 81

118 7o

1156 64

114 89

114 91

111 84

110 83

1o% - 81

109 Vo4

106 B3

108 7o

109 79

104 69

100 64

°99 66

94 79

. Gain
in
.Mos.

n

i
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{
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Analysis of Arithmetlc Achievement on Concepts for

Group A-l by Ablility Groups

Table V presents the mean gaing, differences of
mean galns, standard error of the difference, and t ratio
of fhe upper, middle and lower levels of the experimental
and control sections of Group A-1l. '

The statistioal analysis shows a t ratic of 1.33.
for the upper level comprised of pupils with intelligence
quotients of 120 or above, which 1s not statistically
significant (N.S.) atithe 5 per cent level. The t ratio
for the middle level, comprised of pupils with intelligence
quotients of 110--119, 18 a negative 1.02, which 18 not
statistically significant at the 5 per cent level. The t
ratio for the lower lefel, comprised of pupils'with in-
telligence quotients of 109 or below, is 1,04, which is
- not statistically significant at thg 5 per cent level.
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 TABLE -V |

MEAN GAINS, DIFFERENCES OF MEAN GAINS, STANDARD ERROR OF THE
" DIFFERENGE, AND t RATIO FOR THE DIFFERENCE OF THE
" MEANS OF THE UPPER, MIDDLE AND LOWER LEVELS
OF THE EXPERIMENTAL AND CONTROL SEGTIONS
OF GROUP A-1 BASED ON PIOWA ARITHMETIC
CONCEPTS TEST! GIVEN IN JUNE, 1960
AND APRIL, 1961

Mean ' Mean

Gain of Gain  Diff. Standard Level
Experi-  of - of . Error : of
Group mental ~ Control Mean - - Of The t Signifi- .

Awl Sectlon Bection Gains = Diff. Ratio cance
UPPER | |

1171 8.14  3.67 2,69  1.35  N.S.%
| LEVEL . o F
MIDDLE | L | ' o
6.14 8,71 42,57  2.52  =1.02  N.S.
LEVEL | STt o 1. .
LOWER . - = - o B |
| 877 6.22  2.55  2.45  1.04  N.S.
LEVEL ' - -

*Not signifiqant-atuthe_.OSHlevel;--
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Analxei of Arithmetic Achievement on Problem Solvi ng '

for Group A-2 by Ability Grogg_

Table Vi presents the mean gain, differenees of mean
gains, etandard error. of the difference and t ratio of the
upper, mlddle‘und lower levels of the experimental and |
control eections of Group A—2.

The statietical analysis shows a t ratio of .94 for
the upper level, comprised of pupils with 1ntelligence
quotients of 120 or above, which is not etatistically
significant at the 6 per cent level. The t ratio for the
mlddle level, eomprised-of puplls with intelligence quotiente_'
" of 110--119 is a‘négatﬁa .521 which is not statistically
f-eignlficant at the 5eper'ethﬂlevel, The.t ratio fef'the '
lower level, comprised of pupils with 1ntelligeﬁce quotienfe_
of 109 or below, 1s 3.19, which is statistically signifi-
cant at the 5 per cent level and also at the 2 per cent

level.
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.TABLE VI

MEAN GAINS, DIFFERENCES OF MEAN GAINS, STANDABD ERROR OF THE
DIFFERENGE ‘AND ¢ RATIO FOR THE DIFFERENCE OF THE
MEANS OF THE UPPER, MIDDLE AND LOWER LEVELS
OF THE EXPERIMEN%AL AND CONTRQOL SECTIONS
OF GROUP A-2 BABED ON "IOWA ARITHMETIC
> PROBLEM SOLVING TEST" GIVEN IN
JUNE, 1960 AND APRIL 11961

Mean =  Mean

‘Gain of Gain  Diff, Standard Level
Experi- of ~ of ~+ Error R - of
Group mental Control Mean  Of The t Signifin
An2  Pection Section Galns  DIiff, Ratlo  cance
UPPER R |
_ - 8,85  5.383 3.22 = 3.42 94 N.B.®
LEVEL B o | o
MIDDLE . N . ‘ , | -
‘ 1.156 .08 =1.93 3.09 &, 062 ‘N. 8.
LEVEL ‘ ; : ‘ o
LOWER e o | o
12.76 - 3.50 9.26 2.90 - 3.19 .02 -
LEVEL '

‘#Not significant at the .05 level.
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Burvex_gg_Skilis gg Arithmetictdoncepte for:Grggg Al

 Table VII presents the results of a eurvey made for
;Group A-l, at three ability levels, on the arithmetic ¢on=-
cepts of the akille 1nvolv1ng whole numbere, fractions
_and decimale as designated in the “Teacher's Manual of the
Iowa Tests of Basic Skills."' |

- The per cent of items answered correctly wag found
for the experimental section and the control section at
three ability 1evelsb -In the area of whole numbers, the
experimental section sthed a higher per cent of 1teme '
‘correct. " The upper level of the experimental section had
'ninety per cent of fraction items correct compared with
'eighty—cne per cent correct for the control section.. The
lower level of.the.experimental gection had eixty~seven
per cent decimal 1tems correct compared with fifty=six |
.per cent for the control section. In the remaining sectilons
. of the test, 'the-control eectlcn dia a‘little better:than
the experimental group. ; | |

At ratio for the upper level of Group A<l on the
'secfion of the test 1nvolv1ng gkill in fractions was found
to be 1.126.° Thie was nct slgnificant at the 5 per cent
level, so no t retio was found for any other section of the

‘survey of skills.

1Teacher ] Manual Iowa Tests of Basic Skills
(Boston Houghton Miffiin E‘mpany, 1958), pp. 56-87.
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' TABLE VII
 BURVEY OF SKILLS FOR GROUP A=l AT THREE ABILITY LEVELS

IN TBE ARITHMETIC CONCEPTS TEST INVOLVING
. WHOLE NUMBERS, FRACTIONS AND DECIMALS

GROUP A~1 EXPERIMENTAL |  CONTROL
8 2 a8l e B F 4| 2§ E OE .
$«3/8E (35 § 3 ¥ | 38 § § %
2 AlRS | €2 & & & | £2 & & &
6. | 21 78 40 137 | 19 68 42 129
» B |
| 'i;’,é 7 PER | R L
5 i 100 9 71 85 90 81 75 80
| ~ CENT | .
NO. | 37 123 78 238 | 36 130 82 248
3 . | -
2B 14 PER o |
Ak | 88 73 . 69. 74 86 M 73 M
= CENT SR
| No. | 26 56 48 130 | 22 69 40 121
g o | PER T |
&8 96 62 67 63 | 8L 55 56 58
CENT L ~ R




CHAPTER IV
' SUMMARY ' AND - CONCLUSIONS |
Summarx

' The purpoee of this study was to defermine the
effect on seventh grade pupile of a particular method of
reteaching in two areas of arithmetic achievement. namely,
concepts and problem eolving..“ﬁ _' S

The problem was subdivided {1) to. determine, at '
three levels of ability, whether an experimental section
using a systematic method of reteeehing would.show greater
gaine in arithﬁefic achievement 1n'the'a:ea of cqpceptej
'and problem. solving than a control eectioﬁ not using the
method, and (2) to eompare the aehievement of the ex-
perimental and the control sectione in thoee areas of _
arithmetic concepte involving who;e numbere, fractione,
and decimals. - | -

Achievement 1n Arithmetie Goncepts. It was found

“on the bae;s of thise study that for Group A-1l, the group
whieh wasg eOmpared'fer_echievement in arithmetic concepts,
that the experimental section showed a galn when compared

with the control section.  The_t_fat;o for the difference
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of mean galn was .06 which is not statistically signifi-

cant at the 5 per cent level.

The test on arithmetic concepts showed that the
upper level of the experimental section of Group A-l made
an average gain of 11.7 months compared with 8.1 months'f
gain for the control section. The t ratio for the differ-
ence of mean gain was 1.33 which is not significant. The
middle level of the experimental section showed an average
gain of 6.3 months compared with 8.7 months' gain for the
control sectlon. The t ratio for the difference of mean
was a negative 1.02 which wae not significant. The lower
level of the experimental section showed an average gain
of 8.8 months compared with 6.2 months' gain for the con-
trol section. The t ratio for the difference of mean gain

wes 1.04 whichk was not significant.

Achievement in Arithmetic Problem Solving. It was

found on the basis of thls study that for Group A-2, the
group which was compared for achievement on arithmetic
prdblem solving, the experimental section showed a gain
when compared with the control section. The t ratio for
the difference of mean gain was .25 which is not statisti-
cally signiflicant at the 5 per cent level.

The test in arithmetioc problem solving showed that




- thefﬁpper lévéi df-thé expérimentgl section of Group A-2
made an average‘géin of B;G'months_eomparea'with 5.3

- months' gain for.thé,control éectiop. The t ratio for
the difference of mean gain was .94 which is not signifi-
cént. The middlé ievel-of.the expérimental section'_
showed an average gain of 1.)l months compared with 3. 1
months' gain for the control section. The 't ratio Was

a negative .62 which is not significantl ‘The lower level
of the experimental aection made the largest gain, an
average of 12,7 months, compared with 3.5 months" gain
for the control section.' The t ratio for ‘the difference
of mean gain was 3.19 Whlch 1s significant at the & per

cent level and at the 2 per cent level.

AchieVeméht ;g Three Areas of-Ar;Epmetié Concepts.

It was found on the basis of this study that the experi-

mental‘plan used with the eprrimental'group was not

guperior in teaching'thoée skills,involﬁ;ng whole;numbers}

fractions, and decimals on the test for“arithmetic con~
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‘cépts: The upper level of the experimental group showed

gome gain in the area of fractions but the t ratio of
1.125 was not significant._-The 1ower 1evel of the ex-

.perimental group showed ‘some gain 1n the area of decimals,

but no t ratio was found for this or for any other section

of the tast,involving skilla.



47
Qoncluslons

The foliowing conclusions seem justified on the
basis of the data gathered during the study: the mean
gain of the upper and lower levels of the experimental
section of both Group A-l and Group A-2 was greater than
for the control section. The mean gain of the middle
level of the experimental section of both Group Aﬁl and
Group A-2 was slightly lower than the gain of the control
section. The mean of the lower level ofithe‘eiﬁebimental
section of Group A-2 differed significantly at the 2 per
cent level from the mean of‘the'contbdl-section. The
achievement of the axperimehtal secﬁiop of‘Group A-l, in
the area of arifhmetic conceptsa involviﬁg whole numbers,
fractions and decimals, did not @iffer" significantly
from the achievement of the control section at any of the
three levels of ability. o

The experimental plan of reteaching was more
effective with the uppérland lower levels of e group than
with the middle level of a group. The plan was par-
“tloularliy effective with the lower levéi of experimehtal

sectlion compared on problem solving.

Suggestions for Further Study

The following 1ls a 1ist of suggestlons for further




related study: .

1. A study using the experimental plan of
reteaching with a larger population.

2. A éﬁudy using this plan adapted to the needs
of an above avérage group of pupils.

3. A study using this plan modilfied to meet the

needs of a group of low abllity pupils.

4. A study using the plan of reteaching, con~
centrating on a single topic over a short period of
time (two to four weeks).

5. A comparison of this method of reteaching with

other methods of reteaching.

| 6. A study to- determine why the method was in-.
effective with students of the middle level of ability.
_ 7. A similér study using a test instrument designed
especially for the experiment.
8. A‘studyginvolving ofher methods of reteaching

using the same amount of class time.
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54
SAMPLES' OF MATERIALS USED

1. DNumerels of the decimal system 1, 2, &, 4, 5,
'6, 2. 8, 9, . o . R

2.
3.
4,

.

7.
8.
of
e.

Bign for addition: plus sign, "+".

Sign for subtraction:Lminus‘sign;'“;“._.
S8igne for multiplicatioﬁ:

a. the times sign "x" as 4 x 2.

b. the;réised dot tl  ag 4a‘-2.

" ¢. - the parentheses ( )( ) as (9)(2).

Signs of divisibn; _
&. the divieion eign "+ ag 4+ 2
b. the ") % as 2)%

4

¢c. the bar "—" as 3. N

The sign of equality "=" as-% ::ig.

The sign of inequallty ntW pg 4 F %

The exponent a* = a &a.a. . .a.where b i1z the
factors.

The decimal point "."..



Sampie of Problems Involving Whole Numbers

7 2435=
645 2=
6 <l 2=
543xk=

1 2_r5x2= |

b46 7=

9x3=

9 =1 o=
8 =5+2-_-.
7426
- 253x6=
1 o+5x2=
- B4Zxh=
84-2::4;
108+2=
(2)%41=
3 4e

56

2(5)%
§2+22+1 2:: _

3(3-2)= |
2x3(3+29)=

18 Beh=
846x3= - |
ﬂg-1 0+2=
T+9+2=
164244 5=
5x3 4=

186(65)=

5(8 )=
7(5+7:8)=
4::5.2_405 .

10x(20+4) -52_ '
(248x6)(246)=

b(243) 43545
hxd 34420
52+25.
(4+15)(245)= |
(2x3e)%
2x2%435" hm

 3(5)(2)° 204he

1}2 72x8+62+1 2n
(3°241 843)+6=
2(7-2) -52+5(1 +5)=

' 2(6)%(8) 5=
) (84-204-5)23

§(2x344)(10)(0)=

- g[ixlm 5+3] 2.7+40.9=



Sample of Problems Involving Fractions and Whole Numbers

(1 -3) + (8 ~7)= EFEE
be(Geg +% ) 1T x2
(35+§)(§-—% )= 18x2q
G+3)+G-3» 177
3 -%) (16 x 7= . 23x 3
Grp)+ G 5% x

'g'x g‘xfg' +1gu 611;:(1-3-0-%
41,2 .1, T s -
3" ’56“5 ? o 1 1
LR RE 27 3 1;

(g xg x.*-6, xg-)+'1§= -gx 2'§
2.2 2

(3*2"‘3)*4’ ———1‘—‘712 7=
2 1,4 L

(5 <% -B(D- 25 2

-] = . -

BRI e HITE
(21x3) + 7= -
('}EX%)"’B“ E"'a

L o 5
¢e o Gririrpel
N SR LA



——

Sample of Probleme Involving Numbers g_g‘ Decimal Form

(1-"5) + (1 -"5)' «1 x o1
—-1-—-"—'0 =

(100 x .032) « 3.2= )

’ 2 4+ 42 -

320 + (100 x 3.2)= . 100

(10 x 64) - é640= 10 + 10 _
0] + 2

(6}‘ + 10) "6.1}-

’ : 025 + 075 - 025 -
(6l + 10) + (320 + 100)= B0 + «28
(3.2 + 100) + (6.4 x 10)= 125 x 100 _

25 = .125

: . 375+ 4125
(1.1 =41) x 11= . ~=5%70
2

' 1
(01 X 05) + 004- .3% + .663 -

; . 075 - '25 =
(+75 + +25) + ( ) 003 + .03 + .3

(01 + 0001) + .101::'

(1 =e25) + (.5 =.25)= T 535 -.053
+ (0.0 x 1)= JAT1 <011 + 1
(1x1)+ (00x ) : 10 + 10

(10 x 4001) < .01 + 4=

(.7 4 +3) + (.07 + <03)=
(s5 + +50) = (+25 + +5)=
(111 «.01) + (10 + 1)
(2% 2) + (o2 x <02)=

(.02) (.02) = (.02 x +02)=



68

"Word Problems

Mr. Hart drove 82 miles in 2% hours. Find the
average rate of speed in miles per hour.

. Mr. Smith traveled 490 miles on 40 gallons of
gasoline. How many miles dld he average for one gallon?

At an average of 275 miles per hour, howfir can
an airplane travel in 8 hours?

‘A certain Jetﬁplané travele 11.6 miles a minute.
How many mlles per hour is this?

_ An airplane flew a diaﬁanca of 8193 miles in 30
hgurs. Find the average rate of speed to the nearest tenth
of a mile, o ' '

Mr. Jones bought 10.3 gallons of gas at 31.9¢ a
gallon. VWhat was the cost? ‘ .

Find the average of these three numbers to the
nearest tenth of a foot: 2.8 feet, 3.5 feet, 2.5 feet.

The bus 1line charges $.0185 for each mile. What will
it cost me to ride on the bus for a trip of 100 miles?

There were 165 persons at the school carnival. The
total amount of money received was $247.50. On the average
- what did each perason spend?

A farmer sold a steer that weighed 1000 1lbs. for
$222.50. How much did he receive per pound? (Do not round

answer).

‘ The 4-H Club has 60 members. They represent 20% of
the entire school enrollment. How many students are there

in the school?

In a school of 150 pupils all but 4% went on a pionic.
How many went? How many d4id not go%

The Wilsons allow 33% of their monthly salary of
- $400.00 for food. How much do they spend for food?
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In a certain sclence class there are 39 boys and :
11l girls., WVWhat per cent of the class are boys and what
per cent are girls?

Ann answered correctly all 76 questions on a test
and was marked 100%. What per cent should be marked on &
paper that had 67 correct answers? (Round to the nearest
whole per cent). : R

Last year 1485 people lived in my town. This year
there are 1782 people. Find the per cent of increase.

Last year John earned $480.00. This yeér he earned
only $408.00. Find the per cent of decrease in his
earnings. . . :

Last season our baseball team won 9 games. This was
60% of all games played. How many games did we play?

The total cost to a shopkeeper of a certain chalr -
which he sells is 80% of its selling price. If the chair
cost him $48.00, at what price does he sell it? = . - :



