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Tre problem of the study was Lo examine the effectlveness
cf using supplementary materials 1n the teaching of elghth
cpade rathematics. The supplementary materials used were—w

nathematical objects, filmstrips, and films.

Aemuperts Test of Attitude Toward Any School Subject end

-

the Iowa Tests of Basic Skills in mathematics were glven before
any phase of the program began (pre-test) and again when all
phases of the study were completed (post-test). In order to
gvaluate the effectiveness of The three areas of teaching

nn supplementary materlals, three different subject areas

waxe taveght so That mathematlcal objects, filmstrips, and filos

covld each be used and svaluated separately. The appropriate
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on of the Stanford Dlagnostic Arithmetilc Test was
aﬂminiétered tefore the instruction began in each subjéct
area (pre-test) and again when the instruction was finished
In ecacn subject area (post-test).

3ix olasses, conslsting of 136 students, completed the

forty-siz days of study. Students in twuo of the ¢classes usre

arade-level or above, students in twe of the clsszzes were



below grade-~level, and ztudents in two of the clez uueLIWfru
velow grade-level, grade~level, or atove grade-ievel,

The specific variebles whilch were ressured were--attitude
towerd mathemetics, mathematlical concepts, problem solving
ability, understanding comnon fractlons, coaputation of common

Tfractions, decimal fractlions and per cent, toncepts of numbesrs

l“l"

lons), concepts of

[

and numerals (number system and opera

P
0}

numbers and numerals (dzcimal place value). Statistical
analysis of varlance was vsed to determirne if statistical
slgnificance existed between the mean geins of the groups,
from pre-~test to post-test, on the basis of the twenty~four
hypotheses. In the ten instances which wrevealed such
gsignificance, Pisher's f was applied to test the significance.
The .05 level of significance was designated as the point
of rejzctlon of the statistical null hypothesis in terms of
the value nseded for a one-talled test,

Couclusiﬁﬂs based upon the findings are as follows:

1, Stuients who were taught mathematics with the use
of supvlementary materials did not shew a significant gain in
attltude over those who were taught Ly the traditional method.

2« The uge of supplemeatary materials {or teaching
matheratics is not signifibantly effective when used for

-

teaching students who are achieving welow grade level.

G2

5» The studencs progressed n ways that were more alike

then in waye that were different.



L, Using supplementary materials to teach undevrstandling
snd concepts of mathematics to heterogenecusly grouped
students produces =z significant gsin over those who are

grouped heterogeneocusly and taught by the fraditional method.
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CHAPTER 1
INTRODUCTION

American educators have neglected the area of compen-
satory education far too long. Johnson said:

To realize how negligent American education
has been In facing the problems of teaching the
culturally dissdvantaged, one has only to examine
the Encyclopedla of Educatlonal Research over the
past twenty years. Up to 1960 there is scarcely
any mentlion of the culturally disadvantaged
students (12, p. 3).

The -solution to this problem seems even more urgent
when we realize that, accordiﬁg to statistics, this populia-~
tion is ineressing. Nuch of the recent research of disgadvanw<
taged pupills has conslsted of identifying and listing the
charactgristics of these pupils end contresting them with
other puprile. Johnson stated:

More baslc research 1s needed to determine
effective techniques for teaching culturally
disadvantaged pupils. Just because an approach
1s 'new' does not ensure its effectiveness (12,

Pe 5)e

Research speciallists, administrators, and teachers are
cooperating in thelr efforts to determine what should be
included In the curriculum for the disadvantaged youngsters
and the bast weys of presenting these materials to the students.
This study evomined 2 possible solution to the problem of
cagqunteldy nesiling som@lof the needs of our dlssdvanitaged

oy e ke L, . - S P -
atudontn in eng seademic zreg.



Statement of the Problem
The problem considered was a study of the effect of
supplementary materials upon academic achievement and attitude

toward mathematics of eighth grade pupils.

Purpose of the Study

:The purpose of this study was to examine the effective-
ness of using supplementary materials in the teaching of
eighth greadie matheﬁatics. The study consgsidered the effect
that supplementary materials had on students in terms of
the following variables~~attitude toward mathematics,
mathematical concepts, problem solving ability, understanding
common fractions, computation'of common fractions, decimal
fracéions and per cent, concepts of numbers and nwcerals

{number system and operations}, and concepts of nusnbers and

numersais (decimal place value).

Hypotheses
The following hypotheses were tested by statistical
analysis of'data; |
1. The students in fhe experimentel, heterogencous,
regular-size class who have had all phases of the supplementary
materials will show e signiflicartly greater mean geln in

attitude towerd mathematlics on Remmer®s Teg? of Attitude

NN B Y L T T e

4

Tovard Any School Sublect than will the students in the

contrul, heterveogsnsous, regulstvesize class who were taught

o
<

by - the traditlional method.



w

2. The students in the experimental, homogeneous,
regular-size class who have had all phases of the supplementary
materials will show a significantly greater meen gain in
attitvde toward mathematics on Remmer's Test of Attitude

Toward Any School Subject than will the students in the

control, homogeneous, regular-size class vwho were taught by
the traditional method. |

3. The students in the experimental, homocgeneous,
small-size class who have had all phases of the supplemeﬁtary
materials wlll show a slgnificantly greater mean galin in
attitude toward mathematics on Remmer's Test of Attitude

Toward Ahy School Subject thap will the students in the

cantrol. homogeneous, small-size class who were taught by
the traditional method. |

4. The students in the experimental, heterogeneous,
regular-size class who have had all phases of fhe supplementary
materials will show & significantly greater mean gain in

mathematical concepts on the Iowa Tests of Basic Skiils in

mathematics than will the students in the control, heterc-
. geEneous, regﬁlar-size class who were taught by the traditional
method.

5. The students in the experimental, homogensonus,
regular-size class who have had all phases of the supplementary
materials wlll show a significantly greater mean gain in

methematical concepts on the Jows Tests of Baslc Zkills in




méthematics than will the students in the control, homogenecus,
regular-size class who were taught by the traditional method.

6. The students in the experimental, homogeneous, small.
size class who have had all phases of the suppleunentary materlals
ﬁlll show a significantly greater mean gain in mathenatical

concepts on the Jowa Tests of Basic Skills in mathematics

then will the students in the control, homogeneous, small=-size
class who were taught by the traditional method.

7. The studerts In the experimental, heterogeneous,
regular-size cless who have had a1l phases of the supplementary
materials will show a significantly greater mean gailn Iin

problem solving abllity on the lowa Tests of Basle Zkills in

méthematics than will the students in the controi, heteroge-
neous, regular-size class who were taught by the traditionall
method .

8. * The students in the expefiment&l, homageneous,
regular-slze class who have had ali phases of the supplemeniary

materials will show a slignificantly greater mean gein in

probvlem solving abillity on the Jowa Tests of Baslc Skills in
-mathematics than will the students in the control, homogeneous,
regular-size class vho were taught by the traditional method.

9. The students in the experimental, homogencous, small-
slze class who have had all phases of the supplementary materials
will show & significantly areater mean gein in problem solving

anility on the Jows Testz of Basic Skills in mathematics than




will the students in the control, homogeneous, small-size
class who were taught by the traditional method.

10. The students in the experimental, heterogeneous,
regular-size class, when teaching was supplemented with
mathematical objects, will show a significantly greater mean
gailn in understanding common fractions on the Stanford

Diasnostic Arithmetic Test than will the control, heteroge-

neous, regular-size clasgss when taught by the traditional method.,

11. The students in_the experimental, homogeneous,
regular-size class, when teaching was supplemented with
nathematical objects, willl show.a significantly greatér mean
gain in wnderstanding common fractions on the Stanford

Diagnostic Arithmetic Test than will the control, homogenecus,

regular-size class when taugnt by the traditional method.
12. The students in the experimentel, homogeneous,
small-slze class, when teaching was supplemented with mathe-

maetical objects, will show a significantly greater mean gain

in understanding common fractions on the Stanford Diagnostic

Arithmetic Test than will the control, homogeneous, small-

slze class when taught by the traditional methpd.

13. The students 1In the experimental, heterogenecous,
regular-sgize class, when feachling was suprlemented with
mathematical objects, will show a signiflcantly grezater mean

B

Diagnostic Arithmetic Test than will the sontrol, hetero-




géneous, regular-size class when taught by the traditional
method .

14. The students in the experimental, homogeneous,
regular-size class, when teaching was supplemented with
mathematical oblects, wlll show a significantly greater mean

]

Disgnostic Arithmetic Test then will the control, homoganeous,

regular-size class when taught by the traditional methodld.

15. The students in the experimental, homogeneocus,
small~size class, when teachling was supplemented with mathe-
patical objlects, will show a slignificantly greater mean galn
in conputation of common fractions on the Stanford Diasnostic

Arithmetic Test than will the control, homogeneous, small-

slze class when taught by the traditlional method.

16. The sbudents in the experimental, heterogencous,
regular-size class, when teaching was supplemeﬁted with File-
strips, wlll show a significantly greater mean gein in decimal

fractions and per cent on the Stanford Diagrncstic Arithmetioc

Test trnen will the control, heterogensous, regulsr-size
- class when taught by the traeditional method.

17. The students in the expverimentsl, homcpeneous,
regular-size clasgs, when tevaching was suprlemented with £ilm-

strips, will show a significantly grester mean gain in declmal

PravPartuptaly et

n L 2T, La .
Test vhan will the contrsl. homogeusous,

wvhen teught by the traditional mebthod.



18. The students in the experimental, homogeneous,
small-size class, when teaching was suppleﬁented with film-
strips, will show a significantly zreater mean gain in decimal

fractions and per cent on the Stanford Diagnostic Arithmetic

Test then will.the control, homogeneous, small-slze class
when taught by the traditional method.

19. The students in the experimsntal, heterogenecouvs,
regular-size c¢lass, when teaching wag supplemented with films,
will show a significantly greater mean gain in concepts of
numbers and numersls (number system and operations) on the

Stanford Diasnostlic Arithmetlic Test than will the control,

heterogeneous, regular-size c}ass wnen taught by the tradi-
tional method.

20. The students in the experimentsal, homogeneous,
regular~size class, when teaching was supplemented with films,
will show & signiflcently greater mean gain in concepts of
nuntbers and numerels {(rmumber system znd operations} on the

- Stanford Diszenostic Arithmetic Test Than will the control,

homogencous, regular-size class when taught by the traditional
method,
21. The students in the exzperimental, homogeneous,
small~glze c¢lass,; when teaching wss supplemented with films,
will show & slignificantly grezter mesyn galp in concepts of

numbers and rumerals {(number system and operatlons) on the

1

stanfou

Fr

ot

Diszrostlc Arithmeble Test than willl the control,

o~ By (SR PSR Mgy b



homogeneous, small-size class when taught by the traditionzl
method.,

22. The students in the experimental, heterogeneous,
regular-size class, when teaching was supplemented with {ilms,
will show a significantly greater mean galn in concepts of
numbers and numerals (decimal place value) on the Stanford

Diggnostic Arithmetic Test then will the control, heteroge-

neous, regular-size class when taught by the. traditional
method.,

23. The students in the experimental, homogeneous,
regular~size élass, when beaching was supplemented with films,
will show & significantly grester mean galin in conceptaz of

Diagnostic Arithmetlc Test than will the contrel, homogeneous,

regular-size class when taught by the traditlonal method.
2%, The students in the exnperimentsal, homogensouns,
small~-size class, when tesching wes supplemented with films,
" wWill show a signiflcantly greater mean gain in concepts of
nusbers and numerals (decimal place value) on the Stenford

Diagrostic Arithmebtic Fest than will the centrol, homogeneous,

small-size class whern tavpght by the traditiona) method.

Backgrowd and Slgnificance of the Study
"One of the major peoblems of American education today
is to help the culturally digadvontacged pupil schieve in

school in splits of his lepoverished baochoround {12, pe 1).Y

ot Az



Even though the sverage IQ for the disadvantaged is below
average, some have the mental capacity to become advantaged
(12, p. 9).

Effective communication with compensatory students is
a'major probleh because they experience difficulty in all
areas of comnrunication skills. Rosengarden (26) found audio-
visual Ainstruction helpful in the ghetto schools. Teachers?
subjective evaluations revealed the following effects of sn
eudio-visual program--improved teacher preparation and planmning,
provided for individual differences, extended pupils'! expe-
riential backérounds, increased pupil motivation, made subject
content more meaningful znd exciting, enhanced pupill self-

- pride, improved attitudes toward learning sitvatlions, increased
puplil involvement, and encouraged pupll pariiclipation.

Johnson (11, p. 23) investigated the effectiveness of
films and filmstrips in promoting lesrning In geometry and
found thexre were no slgnliflicant differences between methods
- of instruction. The one outcone for which results were cone-

sistently in favoy of the experimental groups was in the
retentlon of lesryning in those classes uslng three filmstrins
and three sound films for the study of the geouetry of ithe
circle. He concluded that sudlo-visusnld aids which arc
developed for use in mathemsbtics classen might be wore effective
as alds to learning i€ they were deslgned to supplement rather
than rerveat ths tyve of instzuchtion which ths studentcz bhave

in the typleal mathematics classroom.
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Swick (28) 414 a study on "nulti-sensory" feaching that
involved 404 children in grades two through five, divided into
fifteen groups, and involving fifteen teachers. The flndings
of the study gave strong support for the desirabllity of
using multi-sensory alds in teaching both arithmetical COMP U
tation and reasoning; however, the success of the program was
revealed in better attitude toward arithﬁetic and in continued
use of multi-sensory alds. Witn the exceptlion of the fourth
and fifth grade pupils high in arithmetical achievement.
there were no findings to suggest possible values for pupils
either high or low iIn achlevement. The findlings falled to
suggest that the experimental program had speclal values for
elther high or low inbtellectual ability. During the experi-
mental period, the attitude toward arithmetic improved for
the second and third grade puplls. This indicated & value
in beginning a multi-sensory program in the early grades.

Hall (10) used a "Concept Method“ to teach ninety-seven
children ages eight to twelve, during a suvamer camp. A
follow up aétivity was planned to reinforce each concept
with extensilve use made of models and alds as well as total
envirouxent. She found that students responded in = positive
manner and showed a positive change in attitude. Her method
was more effective with the fifth graders than with the
fourth graders. This contradicied Swick?s study which

indiested this type of program was hetisr Fov younger students.
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Educational programs for disadvantaged junior high
school students in cities with populations in excess of.
250,000 each were investigated by Cormner (2). She found
one-fifth of the cities had work-study programs and another
one-fifth planned to have simllar programs soon, 97 per cent
of the schoﬁls had reading programs and 85 per cent had
employed additional réading teachers, three~fourths of fhe
classes used regular textbooks with supplementery materlials,
and over two~thirds of the cities offered summer programs.
Two-thirds of these so~called “special programs" were only
a modification of the previous program. |

Three-fourths of the priycipals reporfted that the program
improved students' attendance, behavior, and attitudes, as
well as ralsed thelr aspiratlions. Mosf schools plannsd to
expand their programs as soon as additlonal funds vere
avallable.

Engel (7) studied aubomated instructional devices for
alding culturally deprived students. In general, teachers
and students agreed that the large highly automated devices
Wwere more popular than the small less automated devices.
Initia) high enthusiasm soon dropped off dbut there was a
falrly high rete of interest during the ten week pllot stuwdy.
Some Jow achlevers caused disturbances 1f not closely super-
vilsed. The students preferred working in small grouvs rather
than Individually. Eils conclusion was that asvbonaticn sen be

helpfol in promoblig schlovement in compensatory classes.
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Kostiuk (18) did =a study on the effect of schocl
environment on attitude changes of culturally deprived
school children in a large metropolitan gray areas project.
He concluded that attitudes changed significantiy toward
hbme, school, self, and people; therefore, the school has a
responsibility to provide appropriate cnvirvowment.

Trueblood (30) sﬁggested that because most cultureily
disadvantaged puplls are poor readers, we should promote
problem—solving skills through non-verbal problems. The
students 6ould be given a number pertaining to something
they are femillar with and encouraged to make up-their oun
problems; &8s an example, most‘students are probably fawmiliar
with the odometer reading on the instrument panel of an
gutomoblle., The students sghould be giﬁen ample time to
dlscover problems and solutions on their own.  Those who
have difficulty formulating problems could be given two
nunbers and acsked to find out how far the gsutomobile had
traveled.

Disadvantaged pupils have difficulty whep studying about
. the past or planning for the future because they are "present!
orliented. Johnson stated:

Dissdvantaged puplls are not interested in

the past. This conjecture is consistent with the

cultvral developnent of disadvantaged vurilis. The

past ls ususlly unpleasant, full of hardship and

bad times. On the other hand, middie-class indi-

viduzls look oun the past as the foundation of their

present fortuvnats condition. Middle-olesg indie
viduals tend to leok at the past to devermins how
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to preserve its legamcy In the present and in the
future. But disadveantsged indlviduals tend to
look at the past as contalning the elenents of
thelr tragedy; thuz, they do not want to perpetuate
the past. In addition, the conditions of depriva-
tion force disadvantaged pupils to constantly

deal with day-by-C¢ay problems to sustsein existence.
Thus, disadvantaged pupils' attention is consis-
tently focused on the present. Thelr pre-occupation
with the pressing problems cof deprivation prevents
them from shifting their orlentation to the past

(15, p. 24),

The disadvantaged pupil pursues one problem at & tinme.
He learns better vy inductive rather than deductive approaches
{15, p. 26). He also givés a better response when taught
by visual and physical (kinesthetic) stimuli than when he
is taught by verhel and written stimuvlld (15, p. 23).

Michael (21} studled the.relative effectiveness of what
he called "inductive" and "deductive" methods for teaching
the fundamental opsrations on real nunbers. Comparisons of
mean adjusted post-test scores in accuracy of comwvutation
favered the Inductive method; however, the difference was
not significant st the .05 level.

Many opinions have been expressed aboubt various methods
- of teaching. Dodes (5, p. 163) concluded that the tescher
cannot depend upon any special type of lesson,'su&h as
"supervised study," tec guarantee success in teaching and
leerning. There is no decisive prroof that any particulsr
method ¢f teaching {inductive, deductive, individual, group)

or any particuvisr phllesophy of tesching {teacher-dominated
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lesson or specialized lesson) will guarantee better results
than any other method or philosophy so far as echlevement
is concerned. _

Edmiston and Braddock (6) concluded that the most
interesting findings are the high percentage of students
paying attention to all "methods" of teaching snd the s1light
differences among them. Also, the data.imply triat pupil
participation may not always be measured by now much the
pupril does, what he says, or how regularly he attends class.
Gage (9) said: |

Since we do not krnow whilch cset of reinforcers
or which combination is most effective, differences
in method must represent differences 1In personal
preferences. Perhaps a person 1s likely to rec-
ommend the use of those relnforcers which are
effective for him. '

Terry (29) opposed grouping gifted students homogenz-
ously because if ébility sections are formed for the glfted
on the basis of intelllgence test scores which have a middle
and upper-class blas, we are dividing our students along
soclal class lines. He thought we could avoid this denger
by consldering such other - -factors as ambition, enthusiasm,
_and leadershlp qualities. "

Barthelmess and Boyer (1) found the results of achievement
tests glven at the end of one school year showed statisticelly
gilgnificant achlevement in arithmetic, Znglish, and rezading
for homogeneouvsly grouped fourth and fifih grade olasses in
Philadelphnia. Thiz wes true for all groups-~hilzh, Yow, =nd

mediamn,.
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Johnson and Scriven (17) did a study involving some
70,000 puplls. The study concerrned the influence of class
size and class homogenity on achievement gains in grades
seven and eight. A total of 130 English and 135 mathematics
classes classified according to size and homogenily wefe -
examined. The reading comprehension and arithmetic test

scores on the Iowa Tests of Basic Skills were used as the

measgures of achievement. Results indicated that gain
differences in respect to class size and class varlabllity
were generally very small end 1nconsistent. Because two-
thirds of the classes studled consisted of from twent§mthree
to thirty-two pupils, the largest and smallest classes (larger
than 3% and smaller than 24 students) were isolated for
separate comparison. Results confirmed that there was no
instance of a significant difference 1n achilevement gain
even between these extreme groups. Although these tests do
not measure all types of achievement, they do suggest that
attentlion mlght more profitably be directed toward reducing
the number of Classes agsigned to one teacher, than toward

~reducing the size of the classes themselves.

Definitlion of Terms
Terms which have special meaning in this study are
listed below:

Begular.Size Clags.-«A clags of thirty students.

Spnllesize Ciass. ~-A class of sixteen students.
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Regulayr Matnh Student.,--A student whose grade egulvalent is

8.0 or above in mathemetics.

Basic Math Student.-~A student whose grade equivalent 1is

below 8.0 but not less than 4.0 in mathematics.

Heterogeneous Regular-Size Class.-~~Eighteen regular students

snd twelve basic students with an equal number of boys and

girls from each group.

Homogeneous RBegular-Size Class.--Thirty regular students

with an equal number of boys and glrls.

ANeRATY  mmat A v

an equal number of boys and glrls.

Traditional Method of Teaching.--The asslgnments are texibook

céntered with & lecture or demonstration given by the teacher
who usually uses the chalkboard. Quesfions and answers betwéen
students and teachers ere typical. The only teaching tools

are the textbook, chalkboard, and paper and peﬁcils fecr the
students. |

Supplementory laterisls.--Mathematical objects, filmstrips,

and films.

Limitatlons of the Study
1. The study included pudnlls from only one Central Csalifornia
school,
2. The study was concerned only with academic achievement in

mevnenatics and attitude tovard mathemaitics.
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Basic Assumptions

1. PFactors that could not be controlled such sg thz influences
of individual teachers. other individuals, and grouvps
outside the school were evenly distributed throughout
the subjects used in this study. |

2. The differences in soclo-economic conditiocns snd honme
backgrounds were evenly distrlibuted fhraughout the
subjects used in this study.

3. Race ¢r national origin did not interfere with the
validity of the gtudy tecause all subjects were selected
from these particular sub-groups with?ut rexard to race
or nationsl origlin. i

4, Subjects cooperated to the best of their ability in
thelr responses on the evaluative instruments.

5. The instruments used to neasure progress were valid for

the purpose of this study.

Justruments
Three tests were used to measure the students? progress.
They were the Jowa Tests of Basic Skilis, Form I, in mathematice,

The Purdue Mester Attitude Scales by H. H., Remmers, snd the

Stanford Disgnostice Avithmebtle Tesl, Leveld 1I.

The Jowa Tegts of Baslic Skills are a battery of eleven

separate tests which are appropriate for grades three thious!
nlae. Only ltems of appropriste difficuliy, which have been

tried
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been organized into a pattern that ylelds tests of uniform
length and reliability (36, p. 3).

The relisbllity coefficients for the Iowa Tests of Baslc

Skills ave high. They range from .84 to .96 for the major
tests and from .70 to .93 for the subtests. The composite
reliabilities for the whole test range from .97 to .98 for
the different grades.‘ These correiations are sufficienfly
high for individual diagnosis and predliction. Intercorrela-
tions among the varlious subtests range from +37 to .83 with
the average ranging from .60 to .70. The tests of vocabulary
and reading comprehension have the highest correlatioﬁ with
81l other subtests indicating a heavy loading of all subtests
with vocabulary and reading skills (33, p. 16).

The Purdue Master Attitude Scales are composed of a

series of scales which nmeasure attitudes toward--eny school
subject, any vocatlon, any lustitution, any defined grouy,

any proposed soclal actlion, any practice, any homemaking
gctivity, individual and group morale, and the high school.
Egch of the scalss contains seventeen stetements vhich utilize
~the Thurstone zttitude scaling technique. The medien scale
valuve of the statements endorsed ig the attitude score., The
indifference point on all scajes is 6.0. Scores ateve 6.0
indlcate a favorable attitude, scores below .0 an unfavorablce
ottitude. These sczles have demongtrated valldity both agsinst

Thurstonetls speclific scenles with vhich theyv show almout perfect
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correlations and in differentiating among attltudes known to
differ among various groups. The reliability of the scales
for the measurement of attitudes is .71 to .92 (35).

Those who developed the new Stanford Diagnostle Arithmetic

Tests used the same care and competence that were used to

produce the well-Xnown and widely-accepted Stanford Achlevement

Tests. There are separate tests ln reading and arithmetic,
designed to provide pre~instructional identification of the
fundamental skills that require special teachlng atteuntion.
Norms were developed on sgamples of pupils at each grade level
that were caréfully selected to match performence of puplls

in the national standardization of Stanford Achlievement Tesis.

Grade score scales have also been developed for Reading
Comprehension, Arithmetlc Concepts, and Arithmetic Computation
to determine an approximate performance level for pupils or
groups

A diagnostic test is evaluated with respect to the
- extent it can really identify problems experienced by an
individual. RBelatively little formal work has been done
In this area for arithnetic and no direct evidence of this

soxrt is avallable oan Staaforc Diasnestlc Arithmetic Tests

(3%, pp. 3, 36).

Proccdures for Analysis of Data
Data for the gtudy vere processed by the Computer

Center alb Nowrth Teszag State University, using simple analysis
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of variance to determine if statistlcal significance existed
between the mean gains of the groups, from'pre—test to poste -
test, on the basis of the twenty~four hypotheses. In the
instances which F was significant, then Fisher's t was utilized
to locate the difference. The ,05 level of significance was
designated as the point of rejectlon of the statistical null

hypothesls in terms of the value needed for a one-tailed test,
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CHAPTER II
REVIEN OF RELATZD RESEARCH

Intreduction

Most educators are familiar with the audlo-~visusl
materials that are being used in classrooms throughout the
natione. The opinlions as to the effectivenesg of these nmaterials
are somewhat varied. McWhirter (14) indicated that visual
alds contributed to the success. of progressive education
In the rural areas. The facts revealed In his study tend
to show that 1in a very definite manner visual alids are
valuable teachling tools and instruction has been-improved
by the use of visual alds.

The research done in his study also showeq that teacherxs
in various fields of study have sﬁpplemented and broadened
thelr lesson plans with the aild of visual instruction.
Teachers and students have had their interests directed into
new and stimulatlng channels of inqﬁiry and application
“through the use of visual aids.

The remainder of this chapter 1s divided into Tour
parts. The firet three sections refer to the supplementary
materizls used Iin this atudy ané the fourth discusses =bility
grourling which was related to the classes used for the

research done in this experiment.

~y
\n
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Mathenatical Objects

Several articles involving authors?! personal opinions,
without stetistical evidence, were fournd in this ares; how-
ever, examination of research sources revealed a very limited
aﬁount of scientific investigation. This would seem to
emphasize the pressing need for further study of the efiects
of these materlials upén students' academic achlevement énd
attitude.

Dairy (5) designed a three-year program to find out if
the use of Culsehaire rods in kindergarten, first, and second
grades improved arithmetic achlevement. Testing of exysrli-
mental and conbtrol groups at the end of the second yesr
révealed that the experimental kindergariten students hsd
performed significantly hlgher. Seventy-three per cent of
the children in the experimental first grade and €8 per cent
of the second grade group had arithmetic totalé above the
B0th percentile of the national nofm. It was concluvded that
the high {est scores of ail three experimental groups
indicated that the use of rods did Improve arithmetic achievement.

Vest (2&) conducted =2 study on the delineation and
subsequent application of a system of theoretical concents
te be lmposcd on the arza of teaching addition, subtraction,
multiplicatlon, and division of whole numbers through the
uze of madels of these operations. Among the major findings

of the oLudy was the syeslan of theoretical concepts whieh
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Involved an analysis of models at a general level, a
characterization of the representational rélationship between
models, and the operations on the whole numbers at an abstract
level. He also iInvestigated the general manipulaticns and
relations on mbdels, and the psychological sitates and processes
associated with learning the operations of arithmetic with
the aid of models. Be concluded that models do have a
positive educational significence in mathematics programs.
English (10) was interested in comparing and evaluaiing
the learning achlevements of second end fifth grade pupils
to determine if there was a significent difference when they
studied selected unlts of sci§nce and arithmetic through the
use of colored as opposed'to black and white instructionsl
materials. The study concerned itself with two characteristics
of color usage which were color for "reallsn® in the study
of science, and color for Yatltention~getting" in the study
of arithmetic. |
Second and Fifth grade gtudents &i3d not realize statis-
| tically significant galins when they used colored as oppossed
to the black znd whitec instructlional materisls in science.
The sccornd grade pupliles elsgc shewed no statistically signif-
lecant grine when they uvsed tlie eclored as opnosed to the
black and white instructional mecerials in arithmetic. There
wes a statistically significant advantage at the .01 level
of gignilicznee in fevoer of the colored as oppozed to the

Plack end white instrucitlons) matsrials In Tifth prade
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arithmetic. The use of color involved iarge blocks of
color with the important arithmetic facts being overprinted
on these blocks, and color to focus attentlion on succeeding
steps of long division. The subjective opinions held by
bbth teachers and pupils concerning a superior advéntage
when they were able to uge colored instructional materials

was supported only in the case of fifth grade arithmetic.

Filmstrips

Adeir (1) attempted to determine the possible influence
of filmstrip material upon a group of third grade puplls as
compared. with another group of third gradé puplls not using
filmstrip materials. The study did not show evidence of a
significant gain as a result of using filmstrips. A fact
that may have been significanﬁ In shaping the resulis of the
experiment was thét the scores of the control grouvp indicated
that they were superlor in Intelligence, word recognition,
and soclo-economic status according to the %tests that were
given in the beglimning of the study.

There seemed to bte an indication that filmstrips stimu-
lated the experimental grcoup to gainful activity g0 that
there was less undesirable behavicer on the part of the child.
They appeared to be able to concentrate on larger units of
resding matorial and to 4o the rieding with understanding.

Basel cn the results of this study, it was concluied that
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filmstrips do motlivate learning as was indlcated in reading
achievement and behavior tests. '

Wilkes (27) used film slides to present instruction to
an experlmental group while a control group was btaught by
the conventional approach of sketching on the chalkboard.
Analysis of data revealed that the experimental group ranked
higher at the .01 level of significance in informational
achievement, visuslization, gquantity of work, and time used
for presentation of instructionsl information. The experi-~
mental group expressed a higher positive attitude, significart
at the .05 level, on Remmer's scale towards the slide filw
method of presentation. The one area In which there was no
sfgnificant difference be%ween the groups was Iin guality of
work completed.

A regearch effort by Smith (19) was designed to inveg-
tigate the effect of two deprees of immedizcy of knowing the
results of test answers upon the rétention of knowledge
trensmitted by a fllmstrip. Experimental group subjects in
each of the three Presencation schedules knew 1f thelr responses
were correct immedlately upon answering each test item. The
control groups recelved ¥nowledge of the results on the day
folloving presentation. The students were tested sfnin
approxzimabely three weeks affer the filmstrip prescnteticrs.
Tne test resulis were wouiveeal for the conbtrol and experinental

FTEAlCRRE ST
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McBeath (13) compared the relative effsctiveness of a
captioned filmstrip, a captloned filmstrip with narration,

e sound filmstrip, and = filmograph in teaching facts and
concepts. Immedlate mean galns showed there was a slgnificant
difference at the .05 level between the four media. The
Tukey test on the rank-ordered means, however, revealed that
no one method could be considered significantly superior or
inferior.

Students with higher intelligence guotients did signifi-
cantly better at the .05 level than those with lower intel-
ligence quotients and the boys did signif}cantly better at
the .01 level than the girls.‘ It was concluded that watened
gfoups of sixth grade students learned facts and concepts
equaelly well from all of the four media. It appears fronm
this study that such media differences as type of narration,
musical background, cemera moversnt, and other filmic tech-

nigques have no measuradble effect on 1earning;

Filns
Devis (6) attempted to debsrmine the effectiveness of
en instructional film in communiecating information to a
glven classroom audience. The study involved a technique
in which supplemental messages enriching the fiim content
were rapldly superimposed uvpon the svral and visual olenents

of an lnstructionsl f£ilm presentaticn. The experimenber

. to discover the extent to which subjecite pressnted
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sﬁch communication would be able to respond correctly to
guestions about the supplemental information, which means
or combination of means of superimposition would prove moet
effective in delivering messages, and in what ways, 1f any,
sﬁpplemental infornetion prresented in these ways would.tend
to interfere with reception of the film's message.

No significant dﬁfferemce was found in the total aﬁount
of information received; however, analysis of the items
scores disclosed differences in scores for the supplemental
message items significant at the .01 level of significance.
Scores on those items by the three experimental gloups were
significantly superlor to the litems scores in the control
gfoup at the .05 level of slgnificance. Subjects in the
experimental groups nissed signlficantiy more of the items
dealing with material upon which the supplemental messages
were superimposed,

Teahan (21) showed twelve shoft films representing
twelve successful blzck and white men to experimental groups
of students from white and predominantly black elementary
~and Junior high schools. Pre-testing and post-testing
instruments msasured the student's attltudes toward thetr
own znd opposite race and their “wisheé for® and predicted
goaln,

The elrect of the filws on black and white students in

both a #mall mid-western city and in a large eastern metro-
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politan area was studied. The degres of prejudice in an all-
white suburban junior high school increased mith the level
of the students' soclo~economic status. These midd1é~class
students may have percelved the successful blacks as a status
threat. |

In an urban junior high school with a 47 per cent white
population, there was less prejudice among the middle-class
students than among the lower-class students, who along wlth
black students have a low achlevement level and may have
needed to rate blacks negatively to maintaln whet little
status superiﬁrity they could cialim as whites.,

Black elementary students became more positive towazrds
their own race, but expreésed‘a significantly increased
hostility towards whites. Also, black elementary and junior
high students predicted for themselves & higher vocztlional
level in terms of already stated "wished for" goals.

Miller (16) examined the hypotheses that £ilm moticn
- Increases asuvdience emotlonal inveolvement, lncreases positive
attitule response to the fllm, and does not affect andience
information refention. Other hypotheses were that the (GSk)

Galvanic Skin Response was useful for evaluating film auvdience

erotlonal involvement, that saudlience involvement response was
positively related to attitule response, and that neither
emotlionsl involvenent nor atititude responseuwss significently

relaled Lo inforeation ratogbicn.



The results of the stvdy showed the niovement. groups .
scored significantly higher on attitude evaliuation of the
film but not on emotional respense to the film as measured
by GSR. A rise in GSR ratings indicates GSR may be a useful
méasure of audience reaponse. The findings from earllier
studies of no significant difference in informaitlonal lesrning
between motion picture and filmstrip was agaln supported.

Motion pletures and printed communlications which 31lug~
trated practical applications of mathematlcal concepts werc
used by Tiemens (22) in zn attempt to investigate a better
understanding of motivation and scone poss}ble means for
increasing the motivetion of gtudents. First year algebra
classes from seventeen Iowa high scheols were randomly assigned
to three treatment groups. The students in treatment groun I
were shown three motion picture films during the semester.
The films were desligned to motlvaie students by illustrating
practical applications of algebra in various kinds of occi.
petions. Students in treaiment group 1I received comparable
material as.those in group I except that it was pregsnbted in
a series of three, six toleight page, printed booklels.
Treatnent group IJ1 wes used as & control and recelived no
experimental treatment.

The differences found emong the tliree treatment groups
clearly favored the Tilm Ureatment; however, it appeared
that these divferences held true for only the male subjectis.

The results showsd the {fils geoup was superlor tc the control



grovp on four of the six criterlion measures and superior to
the printed booklet group on three of the criterion measures.
No significant differences appeared between the printed

booklet group and the control group.

Ability Grouping

Even though mathematics should be taught effeotive;y to
all students (25, p. 6), we have statistical evidence that
iarge nunbers are not achieving at an scceptable rate. Stenzel
(20, p. 30) reported about 10 per cent are excellent math
pupils, another 10 per cent are doing a little more than might
be expected of them, 40 per cent are doing satisfactory work,
and the remaining B0 per cent.are dolng below grade leveld
or remedisl Work. |

One approach to providing for individual differences is
abllity grouping. Grouping elementary school puplls according
to abllity has been used in the afea of reading instruction
but not enough attempts have been made to determine whether
obility grouping for Instiructlion in arithmetic results in
better achicevenent., Dewsr (7) did a study in sixth grade
arithuetic c¢lasses. He grouped the ztudents high, niddle,
eand low. He conciuvded that type of orgsnization was of
benefit to bthe high and low groups in the populastion studied.

A similar study was dene by Morgenstorn {17). She
found that academic achlevement wag in favor of the low

Invelligznce gronp of students who wera grouped homogenesusly.
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For the group with average intelligence, there was a signifi-~
cant difference in personal-social adjustment in favor of
the heterogeneous group.

Mikkelson (15} conducted an experimentel stuldy to
determine the effect of selective grouping and aocéleration
in Junior high school mathematics classes. N¥o differences
resulted from grouping students of superlor mathematics
ability together where no adjustnents were made in the pro-~
cedures or curriculum. However, in casges where the curric-
ulum was ad justed by means of acceleration a considerable
savings of time was acconiplished with 1ittle or no accompanying
loss In mathematical skill and comprehension. There was scme
eéidence, not conclusive, that removal of the students with
superior mathematlcs abllity from the class might be beneficiesl
for the less able students.

Torgelson (23} obtained similar results when he compared
homogeneous and heterogeneous girouping for bélow aversge
Juniox high_school students. The general conclusion was the
homogeneous grouping for below"average Junior high school
students was not superlor to heterogencous grouvping. 2Although
1t appeared to have sone advantages, most of the comparisons
made showed no significant differences between the Lws methods
of grouping.

The effect of abllity grouping upci individusl achicevement
was investigated by Looner {12}, He ook 493 pupils in rrzdes

four, five, and six and dividad then into atove sverase

it ¥
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average, and below average classes. The evidence presented
in his study indicated no decided advantagé to the described
method of grouping over a random method of assigning pupils
to classes.

Wilcox (26) did a study to determine what effect grouping
had upon the attitudes of junior high school students. He
found that attitude toward school was more positive among
puplls with an IG below 104 when they were more homogeneously
grouped. The grouping did not have the desired result anong
upper soclo-economlc class puplls with an I§ of 105 or higher
when they were more homogeneously grouped.' As a group, these
students showed a more negatiye attitude.

The general conclusion of the majority of studies in
which ability grouped classes have been compared with heterc-
geneously grouped classes has been ®no significant difference™
(2, 3, 4, 8, 9, 11, 18). fThis result can be at least partially
contributed to the fact that the léarning activities and
- materials tc be learned were usually the same for all groups
regardless of the abllitles of the pupils in the olasses (4,

11, 18).
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CHAPTLR I1I
METHODS AND PrOCEDURLS

Subjects
The participants in this study were cighth grade students
in one Junlor high scheool in a Central California community
of approximately 15,000 population. The coumunity was conposed
of fenllies that represented the entlire strata of socic-
economic 1evels.. Anglos, Blacks, Mexican-American, QOrientals,
and Portusuese lived in the community with the Anglo race

beldng predoninart, :

Deseription of the Experimeﬁtal Programn
Mathenatical objects, fllmstrips, and films were used

as supplementary materials in the experimentzl classes. The

following mathematical objects were used: Fraciion Discs
for gredes three through eight, by Milton Bradley Co.,

Springficld, MNassachusebts. Kit MNumber 9382. The setb

L]

consists of fracticas of 1/8, 1/6, 1/5, 1/4, i/j, 1/2, and 1
There ere two disce in sach set. One disc is a2 s0lid clrcie
with the fractions drewn on it and the other one is cut so
that eash fracticn is a separate plece.

Frection Wheel by Ideal Scheol Supbdly Co., Qak Laws,

¥ )

I1lifoie.  Lit iunter 263. Frzoebloas of 1/16, L/1%2, 1/10,

1A, /8, 175, 1 /5, L/, /3, 1/2, and 1 oarve inciuded. Ths

fl

ho
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réctangular cardbourds have a wheel in the middle with the
appropriate fractlional part cut out.

Cards for Bullding the lMeaning of Fractions, Set 2 -
Veaning of Parts of a Group, by The Steck Co., Austin, Texas.
Card Set 3F2. The set consists of fifty cards which have
rectangles, squares, and circles. Different colors are uged
to 1llustrate the fraﬁtional parts. |

Mathematical objects were usad fqr supplementary materials
when “Common Fractions" were studled. The following chart
shows where the mathematical objects were used. A fifteen
to twenty minute explanation of the new lesson was glven by
the teachex using the models ;n a demonstration. The remainder
of the class time was used for supervised study of the

assignment in the textbook.

Day of . ﬂSupplementary
Stuwdy - Assignment in Textbook interialis
6 Page 131, Rows 1-10 "Written" Fraction Discs

Addition of Fractilons

7 Page 132, Rows 1-6 "Written® Fraction Wheel
Addition of Fractionsg '

8 Page 134, Rows 1-10 "Written" Fraction Discs
Subtraction of Fractions

9 Page 342, Rows 1-11 on right Fraction Wheel
side of the page
Subtractlon of Fractious

10 Yage 125, Hows 110 Cards
Multiplication of Fractions
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Day of Supplementary

Study Asslgnment; In Textbook . Faterlalg
12 Page 341, Rows 1-10 on left

side of the page -
Multiplication of Fractions

13 Page 129, Rows 1-16 Cards
Division of Fractlons

14 Page 341, Bows 1-10 on right

side of the page
Division of Fractions

The followinz filmstrips were used: Light on Mathe-

matics, Refresher Course, Fractions, Decimals, snd Percesntace,
Kit 1, Fllimstrip 4, Produced by the Jam Handy Organization.
(59 frames).
Contentc: 1. Definition of Fractlons and Decimale
2. Conversion of Fractions and Decimals
3. lizxed and Improper Fractlons
L, Percentage
SVis Educational Filmstrip, A 539-2, Soclety for Visual

Education, Inc., Chicago. Using and Understanding Numbers,

Per Cents, and Psrcentage Avolications., (47 frames).

Contents: 1. Urderstandinz the neaning and use of:
$elling Frice, Largin, Cost, Overhesd,
Profit, Loss, Original Frice, Discount,
and Mew Price.
2. Developing and understanding of the
application ol per cent.to the itens

Ao bl 3 ey BT s ey 8 - .
Aleted In the previovs framcs.
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3+ Developing an eprropriate srithmetic
vocavulary.
SVE Bducational Filmstrip, A 538-1, Soclety for Visual

Education, Inc., Chicago. Meaning and Reading of Decimals.

(46 frames).
Contents: 1. Recognizing decimals and their use.
.2' Aésociating decimal nunber symbols énd
oral number words.
3+ Developing a fuller meaning of place
value.
4. Reading and writing decimals.
5. Understan@ing mixed declimals and mixed
numbers; pure decimals and common fractions.,
6. Using Ordinsl Numbérs. |
7. Comparing as to size.,
8. Incressing and decveasing ﬁumbers.
9. Developing appfopriate arithmetic
vocabulary.
SVIE Educational Milmstrip, A 53G-1, Socigty for Visual

Bducatlion, Inc., Chicago. Meanine and Understanding of Per

Cent and Percentame. (44 frames).

Contents: 1. HRecounizing the mearing of per cent.
2. Hecosnlzing per cent and its use.
3. Assoclating per cent numbsr symbols

and theliyr oral nuaber words.



6.

7.
8.

G

Wy

Develosing 2 fuller meaning of decimzls.

Developling a fullzsr meaning of the

relationship of per cent to decimzls and

fractions.

Read ing and writing per cents;'
Comparivig per cenls as to slze.
Increasing and decreésing per cents.
Developing an appropriate grithmetic

vocabulary.

SVE Educational Filmstrip, A 538~5, Socliety for Vigusl

Education, Inc., Chicego. Changing Fractlonsg to Usclis

N AN T 4 g

L3

Decimals to Fractions. (61 frames).

Contents:

1.

Heoognifing the interrelationship
between declmal fractlons end common
fractions.

Assoclating decimal fractlon and common
fraction numbei syntols and oral end
written number woids

Develcping a fuller meanling of place val
Readiﬁg, writing, and peinting off
decimals correctly.

Understanding decimael fraciions and
commen fractlions.

Changing declual fractlions to common

Yopary o d § may o e T AL S N R I
fractions and cownron froaoblons



B

7. Comparinz as to size.
8. Developing an appropriate arithmetic
vocabulary.

FPilmstrips were used fox supplementary materials when
"Decimal Fractions and Per Cent" were studied. The filmstrips
were shown during the first half of the class perliod and were
discussed during their presentation. The remainder of the
¢lass time was ﬁsed for supervised study of the assignment
in the textbook. The following chart shows where the film.

strips were used.

Day of Supplementary

Study Assignnent in Textbook Materlals

18 Page 137, All Probleums Filmstrip: Changing
Decimal Numerals . Practions to Declimals -

Decinals to Fractions

19 Page 138, All Problems Filmstrip: Neaning
Page 139, Rows 1-4 and Reading of
Add & Sub. Using Decinals Decimals

20 Page 139, Begin 2t Row §

and finish page. 2ddition
and Subtractlon Using
Decimals

21 Page 141, All Problems.
Multiplication and
Division of Decimals.

22 Page 142, A1l Froblems.
Terminating Decimals,

23 Page 143, A1l Problems.
Repeating Declinuls.

24 Page 1M, 431 Problems.
Crhanging Decimals To
*ractions



Day of
Study

25
26
27

28

29

30

31

32

The following films were used:

Assignment in Texthbook

Page 148, All Problems,
Self-Evaluation. '

Pages 232-233, All Problems.
Ratio.

Pages 235-236, ALl Problems.
Proportion.

Pages 237-238, All Problems
Using Proportlons and More
about Rates.

Pages 239, 240, 241,
Per Cent and Proportion

Page 242. Equivalent
Prections and Per Cents

Page 243, Discount, Tax,
and Commission

Page 246, "Self-Evalustion®

L6

Supplementary
Materialis

Filnstrip: DMNeaning
and Understanding of
Per Cent and Percentage.

Filmstrip: Fractions,
Decimals, end
Percentage.

Filmstrip: Buying and
Selling Applicaticons
of Per Cent.

Coronet Instructional

Film, Decimals Are Easy, fducational Collaborator: H. G.

Christofferson, Ph.D., Professor of Mathematics, Miami

" University. (10 Min.).

Contentgs: 1.

Using decimals te figure money.

2. Ugling decimals on a road nmap.

3. Place Value.

Lo Using descimals in addition, subhtraction,

muibiplication, and division,



Coronet Instructional Film, The MNunmber System and Its

Structure, Educational Collaborator: Carl B. Boyer, Fh.D.,
Professor of Mathematics, Brooklyn College. (11 min.).
Contents: 1. Man's first record.

2. Place Value.

3. Decimal Systenm.

L., Other Nuaber S&stemé.

5. The Real Number Syslem.

6. Closure, Associative, Commutative,

end Distrivutive Properties.

Coronet Instructlonal Fillm, Story of Our Nuwmber 3Systeam,
Educationsl Collaborator: Herbert Fc Spi%zer. Ph.h,,
Director, Unlversity Elementary School, State University of
Jowa. (11 mln.}.

Contents: 1. Babylonian Counting

2. Mayan Counting

3. Base 10

4, Roman Numerals

5. Place Holdexr Zero
6. HEindu-Arabic Systen

Coronet Instructional Film, The Languaxe of Mathematbics,

Educational Collaborator: Harold P. Pawceit, Ph.D., Pro-
fessor of Mathematics, The Ohic State University. (11 min.).
Contents: 1. Investigating socizal probleus in the

languese of wmathenatics.

2. Eathematioal Derminology
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3. Grouping for Efficiency
b. Messurement Using Mathematics
Fillms were used for supplenentary materials when "Concepts

of Numbers and Numerals" were studied. A five minute preview
of the film'waé presented by the teacher. The flims were
ten and eleven minutes in length and ten minutes were allowed
for questions and discusslion after the presentation of the
film. The remainder of the class time was used for supervised
study of the sssignment in the tTextbook. The following chart

shows where the filmg were used.

Day of . Supprlementary
Study Asslenment in Texibook Materials
36 Pages 5, &, 7. Numbers Film: The Language
and Numerels Groupling of Mathematics-.
for Nureratlion Expanded
Notation
37 rages 8, 9 Film: Story of Our
Bage Ten Numerals Nunber System.

Expanded Noltsbtion Using
Lxponents.

38 Pages 11, 12, 13

Ease 5 to Base 10

Base 10 to DBase §
Changing from Base 10 Yo
other Daszes.

39 Pages 28, 29, 30, 31, 32 Film: The Number
Closure Propercy System and Its
Properties of £dditlon Structure.
Commmtative snd Associative :
Properties

Preperties of Multiplication

Lo Fages 23, 34, 1<
' Fropertlies
Hlgoyviutive e
.,.\.

Mors Propeviy P
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Day of Supplementary

Study Assignment in Textbook _ Materials

41 Page 343 Film: Decimals are
Using Decimal Numerals Easy.

‘{For a complete schedule of the forty-six days required for
this study, see Appendix "A".)
The Control Groups'! Course

The Californiz state asdopted textbook (1) was used in
all classes; the content taught, therefore, was the same for
all students whether in the experimental or control classes.
The control groups used only the textbook, challbeard, and
pencil and paper. The assignments for the control groups
were exactly the same as those for the experimental groups

v

eXcept no supplemcntary materials were used.

The Teachers
Three teachers particlpated 1in the study. They were
tenured, male teachers who had tsught math In this school
the preceding year. Teacher "A" taught two classes, teacher
"B" taught thres classes, and teacher "C" taught one class.
- After teaching "Common Fractions" fox nine days the teachers

of the control and cxperimental claszes exwchanged classes.

3

"Decimsl Fractions and Fer Cent" were taught for fifteen
days, then the tezachers returned to their original clssrces
and taught "Concepts of dHunbers and Nuperals" for six days.

Lessons were carelully plamnned ln regular meobings

held between the participsiling teachers at lesst twlice
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weekly. The teachers met briefly in the teaehersf workroom
each morning hefore classes began to review legson plans for
the day. The exact problems to be explained on the chalk-~
board and important terminology to be used were planned in

exact detall for all classes.

Procedures for Collection pf Data

Permission was obtained from the school administration
to conduct the experiment. Coungelors, wWno are responsiple
for progremming the students, and mathemstiocs teachers agreed
to cooperate.

There were 364 elghth greders in the schooel where the
proposed study was done. The Jowz Tests of Basirz Skills in
mgthematics had been administered to all seventh grade
students in the selected scheol in April, priuvr to the
conducting of this experiment during thé Tirst semester of
the 1969-1970 school term. Students new to the district
were glven the test at the beginning of the échool term in
September. These tests were glven under the direetlon of
the school counselors with the assistance of the classroom
teachers. Scores were complled and retorded by the counsclors.

Sixty-four students who haed scored high on these test

0

' e
who had acodemic grades ol “AY or "BY in seventh grade
grithmetic, and indicated & deslre tc take algebra, were
enrolled in algebre classes. Elght students were enrolled

in an BEducsticrnally Henbtally Retardoed Slaws, grd flve whno
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scored below 4.0 grade placement were not included in the
population used for this study. The 152 sﬁudents that were
chosen were selected from the rémaining 287 students, Those
who scored 8.0 and above were classified as regular math
sfudents and those who scored less than 8.0 but not less than
4,0 were classified as basic math students. They were then
sub-divided into groups of boys and girls. These were arranged
alphatetically and numbered chronclogically in each group.
These sub-groups were random sampled using & table. There
were seventy-three regular math boys, sixty-six regular math
girls, seveuty-sover basic rath boys, and éeventyuone basic
math girls. The study required forty-eight regular math boys,
férty—eight regular math éirls, tuenty-~-eight basic math toys,
and btwenty-elight basic math girls.

The regular math students each had an equel chance of
being selected fof sny one of the four classes: ‘experimental,
heterogeneous, regular-size; contrﬁl, heterogeneous, regular-
- 8lze; experimental, homogeneous, regular-size; or control,
homogeneous, regular~size. The basic math students each had

-

an equal chance i being gelected for any one of the four

clagses: experirental, heberogencous, regular-size; control,
heterogenszous, regular-sive; experiaental, homogenecus, smalle
slze; or control, hemogencouvs, small-size, A coin was tossed
to deteritine which cliavrsss would te experimentsel.

A total of 130 studenis completed the situdy. Sixtcen

students were dropped becauvse of change of residerce, extended



1llness, or excessive absence This should not =ffect the
significance bf the study because they were distyributed
throughout 211 the classes,

The school operated on & rotating class schedgle;
therefore, the time of day was not a varisble. Jach class
period was forty-three minutes in length.

The lowa ngﬁg of Begic Skiils in mathemallics and

Remmer's Test of Abtitude Towerd fny School Subject were

given before any phase of the study be*unl(prentest} and

again when all phases of the stuldy were completed (posi-test).
In order to evaluste the effectiveness of- each of the thiee
areos of Teaching veing svpnlemantary meterisls, threo different
subject aress were taught o that mathematical ob
filmstrips, and films could eéch be used anq cvaluated

separately. The appropriate scotion of the Stanford Lisgnostic

Arithmetic Test was administered tefore the instruction

begarn in each subject ares (pre~test) and again when the
Instruction was finlshed in each subject area (post-test).

The tests had ifewms appropriate for evaluating the effective

ness of the concepts taught.
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g3es

Experimental, Heterogencous,
Resuler~-Size Cless

Control, Heterogencous,
Regular~Size Clasg

9 Regular Boys| 9 Regular Girls
6 Basic Boye |6 Basic Girls

9 Regulay Boys[9 Regular Girls

6 Pasic Poys |6 Basic Girls

Total 30

__fotel 30

Experimental, Homogeneous,
Regular-Size Class

Conirol, Homogeneous,
REoegular-8ige Classy

15 Regular 15 Regulaxr 15 Regular 15 Repulny
Boys Girls Boys Girys
Total 30 DU S22 3 S L

Experimental, Homogeneous,
Small--Size Class

Control, Hemogéneous,
Small-Size Class

8 Basic 8 Basic 8 Pasic 8 pasic
Boys Girls Boys ) Girls
Motal 16 _ Total 16

Statistical Treatment of the Dats

Date for the study were processed by the Computer Center

at North Texns State University,

-«

varlance to debermine if statist

using simple analysis of

ieel significance existed

between the mesn gaing of the groups, from pre-~test to post-

test; on the basis of the iwenty-four hypotheses. In the

Instavices winleh ¥ vine sipnlficant, then Fisherts ¢ was

utiliized to locate the difference. The 05 level of slgnifi-
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cance was degignated as the polnt of zelection of the
statistical null hypothesis in terms of the value nceded for

a one~talled test.



CHAYTurn BIBLICGRAYLY

1. Brown, Eenneth E., Cogke, Ralph J., Gunilzch, Hernard H.,
and MeSwain, E. T., Methenstics 8, Biver Forest,

Illinois: ILaidlaw brothers, 19417,

\n
FY



CHAPTuhR IV
AKALYSIS O¥ DATA

Iin ordér to test the hypotneses of this study, a design
Involving a simple analysis of veriance was used. The results
of the enslysls of variasnce for the three groups {(there was a
control class and an experimentzl class in each group; are
presented in Tables I, II, and II11.

Tables IV, V, and VI present date for the classes on
lowe Tests of Pasic Skiils ond Stenford Diagnostic Arithmetic

v

Test. The manual for intérpreting the test scores on the

[}
1

Stanford Dieenostic Arithmetic Test glves grede equivalont

scores only for Councente of Numbers anc Numerals. Tharzafore,

the data for the remalning varisbles are not listed in bthe

tatles.
The stetisticzl null hyvpothesez of no significant
differences were found Tor hypotheses I, 11, III, IV, Vv, Vi,

LI, XIX, XI1T, XV, XKVIT, #VIil, XX, and AXITL: howsvoer

>

hypethiesas VIE, VILL, I¥, ¥, XLV, XVI, X1X, ZXI, ZXIT, &nc

wnlV o showed slegni

necsssary Yo xun b tesls for these variables.

The Zonability ol tre hypotheses oF the stuwdy ag vet
Toron v Uhestner I owas deieralinsd by staticsticel arslygis
Ol Lk o acond Cate. The @ Trom the students of the six
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classes were punhched on cards, and computatlions were made by

the Computer Center, North Texas &teabte Unlverslty, lenton,

Texas. Each null hypothesis was rejected at the .05 level

of significance in terms of the value needed for a one-lalled

test.,
TABLE I
ANALYSIS OF VARIANCE
HETEHOGENEOUS RAEGULAH-SXZE CLASSES
‘* Degrees| B T THypo-
Sum of of Verliance P thesis
Source | Squares | Freedonbetizave |level P Nucter
betwewn 1430 1 133 0.39 Q.27 L
Within 176.9L 52 3.40 '
Total 178.27 53
Between L.57 1 L, 57 0.19 0.3 v
Within 1285.74 52 25,73
Total 1290.31 53 _
Between 5k €67 1 5l 67 3.55 0.03 VIX
Within 801 .65 52 15.42
Toteal 856.32 53
Between 108,37 i 108.37 10.65 0.001 %
Within 528.97 52 10.17
Total 637. 34 53
Between 19.25 1 15.25 0,57 0,27 X111
Within 1759.58 52 33,84
Total 1778.83 53
290.26 1 290.26 5,273 0.013 XVI
2886, 57 52 55.51
3176.83 53
78.80C 3. 78.80 5.00 0,014 ZIR
819 7 7 15.76
PO 5 53
L Lol 1 L gl 370 0.03. XETT
537% 2 11.22 ’
RTINS eSS - RN B
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TARBIE 11

ANALYSTS OF VAHIANCE
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A Y

Degreas| Hypow
Sum of of Varience F thesis
Source Squares | Frectom| Estinate ! Tevel | r Number
Between 2.:39 1 239 0.75 0.30 IT
Within 162.46 51 3.19
Total 164,85 52
Bet'ween 10197 1 1009? 0.66 0.?—9 V
Within BU6,35 51 16.60
Total 857.32 52
Between 50.52 1 50.52 2.82 0.048 VIIX
Within 913.78 51 17.92
Between 25439 1 25.39 2,43 0.06 X1
Within 53215 51 10.43
Total 557 .54 52
Between 140,33 1 140,33 3.01 0.0473 XIV
Within 2380.95 51 Lé.69
Total 2521 .28 52
Between 20,97 1 20.77 10,59 0.28 XVil
Within 1800.71 51 35451
C Total 1821 .48 52
Between 0.19 1 0.19 001 05 X%
" Within 712.52 =1 132,97
Total 712,71 52
Batween 0.01 1 .01 (.001 0.49 XXXI1X
Within 561 . Sif 51 11 .01
Total 56155 1 52 R W
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HOMOGENTOUS SHALI-SIZE CLASSES
1Degrees] T T EYDO-

Sun of of Varience i thesis
Sourge sgueres| freedonl Botinate | Level 1 2 ..lLiumber
Between 1.00 1 1.00 0..H7 0.5 it
Within 54,10 27 2.00
Total 55.10 28
Between 17.13 1 17.13 0.80 031 Vi
Within 592 .66 27 22400
Total. 609 .79 28
Between 71 .31 1 71 .31 I, 38 0.0z IX
Within 439,86 27 16.29 g
Total 511.17 28
Bétween 0.1% 1 0.1%
Within 309.86 27 11 o448 C. 0L 0.146 A1X
Total 310.00 28
Between 22.36" 1 2736
Within ol 81 27 16.85 1.33 0153 b 44
Total L7717 28
Between 78,86 i 78.86 265l 0.059 AVITT
Within 837.90 27 31.03
Total 916,76 23
Between 87.03 1 87.03 8.00 0.005 XX1I
Within 293.73 27 10.88
Total 380.76 28
Between 7153 1 7L .83 1y 78 0.018 XXIV
Within D037 27 14,95
Total hyseeh 428 ) bl
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An inspecticn of Talles I, I1, and IIL disclosed thet
hypotheses VIX, VI1I, IX, X1V, XVI, XIX, XXTL, and XXIV had
differences large enough to be signifjcant beyvend the 05
level and hypotheses X and XXI indicated differences great
enough to be significant beyond the .0 level. The analysls
of varisnce 1s an overall test that indicates sreas wherse
differences exist but it does not indicate in which directlon
the difference lies. Pisher's t was applicd te Yest the
significance. The .05 level of sigr’ficence was deslgnated

as the point of rejection of the statisticsl nmull hypothosis

m

in terins of the value needed for & one-tallod test.



DATA POR HETEROGUHEOUS

TABLE IV

BRGUIAR-STZ

CLASEIG

ON IOWA TESTS OF BASIC SEILLSI AND SDAT.#

Heterogeneous,
Experimental,
Repgular~Size.

Heterogeneous,
Experimental,
Regular-Size.

Heterogeneous,
Bxperimental
Repgular-Size.

Heterogeneous,
Control,
Regular-5Size.

Heterogerieous,
Control,
Regular-Size.

Heterozenecus,
Conirol,
Regular-Size,

Mathemnaticsal
Concepts on
Towa Tests of
Basic Skills.,

Problem-Solvee
ing Ablility on
JTowa Tests of
Baglc Skillse.

Concepts of

Numhbers avd o
Numerals o
SDAT . #

Kathematical
Concepts on

Jowa Tests of
Pasic Skills.

Problemn~Solv..
ing Avility on
Towa Tesgsts of
Besic Sxills.

Concepts ¢of
Numoers and
Numerals on

SDAT. %

*Stanford

Baw

B4k e ——

haw Score
12

6.1
Score
33
?!1

Baw Score

15
60?

haw LHoore

£.3

Haw Score

. S

Yize arithnetic Tesgt.

Iiew Score
20

8.4

HBaw Bcors

13

Haw Suoore
18

IR
Haw weoore
13
.
C‘v‘f‘

Baw Score

36

0.?

1.7
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Cla S5

Varishle

Homogeneous,
Experinental,
Regular-Size.

Homogeneous,
Experinenteal,
Regulaor-Size.

Homogeneous,
Experimental,
Regular-Size.

Homopeneous,
Control,
Regular-Size.

Homogzeneous,
Control,
Hegular-Slze,

Homogerieous,
Control,
HogJIQV—hize.

Hathematical
Conicepts on
lovie, Tests of
Basic Skills.

Problen-Solv-
ing Ability on
Towa Tests of
Basic Skills.

Concents of
b ors and
Nunerals ¢cn
SDAT . %

Fathematiczl
Concepts on
Towa Test
Basic sS¥i

.ﬂ

!Jm

O

Froblem-Sclve
inz Ability on
jowa Tesvts of
Basic Skiils.

Cornicents of
Numtzrs ard
Mumerals on

ST ar1 -l
NIEAY

A

i ra -'-

dagnostic Arithmetic

Grade . Grede
uovivaiﬁnt Hagvivelent
Fre-test Gain
Mean lesn
8.2 &4 b e2
Raw Score | Haw Score
21 22
02 81!‘1' 1 -2
Haw Score | Haw Score
10 13
7.3 8.0 CGe7
Ravr Beore | Hav Score
i1 il
801 E"DLJ’ 003
Baw Score | Ilaw Score
26 22
8.0 8.7 0.7
Havi Score i llaw Score
12 124
7.1 2.0 0.6
Ray Score | Raw Sacre
40 il
Tes
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DATA FOR HNOMOGEERECUS SHALLSGCTZE CLASSES ON
IOWA TESTS OF BASIC SEKILLS AND SDAT.#
Clag_. ] Variabie Grade Grade Grade
Eguivelentibquivelent [Foulveient
Pre.Tegt Fost-Test| Gain
Mean Mean liean
Homogeneous, liathematical 5.9 6.5 0.6
Bxperimental, Concepts on )
Small-Size, Jows Tests of Raw Score| Haw Score
Basic Skills. 11 i3
Homogeneous, Problem-Solv- 6.7 6.7 0.0
Bxperimental, ing Abllity on
Small~Size. Tows Tests of Haw Scorei Raw Scoref
Basic Skillis. 9 9
Eomogeneous, Concepts of 5.2 5.3 0.1
Lxperimental, Nunlels and
Small-Slze. Numerals on Baw Score| Raw Score
' SDAT . % 25 26
Homogeneous, Vathenatical 6.2 6.5 0.3
Control, Concepts on
Small-Slze. lowa Tests of Baw Score| Haw. Score
: Basic 3kills. 12 13
Homogeneons, Probler~Solv- 6.0 7.6 1.6
Centrol, ing Ability on
Smali=-Sige lowa Tests of Reyw Scorel Raw Score
Basie Skills 11
Homogeneoiis, Concepts of L2 5.4 1.2

Coatrol,

n-.)"'*li“'uj.':\‘

Humbers and
Numersals on
SPDAT .

Haw Score

18

Rayw Scove

27

wStanrord

Disgrnostic Arxi

thnetlc

a3

Taest.,



Bxamination of Teblez IV, V, and VI revealed that 211
classes (withlthe exception of the ex@erimental, homogeneous,
small-size class in the area of "FProblem-Solving Ability")
showed a positive mearn gein. The overall average mean gain
for the classes was .7 {rounded to the nearest tenth). This
indicated that the average galn was seven wmonths Tor the
forty-six days when compared to the national norms of one
month for each twenty days taught. The control, heterogeneous,
regular-size clags on "Problem=-Solving Ability;" the experi-
mental, homogenebus, regular-size class on “Probler-Iolving
Ability;" the control, homogeneous, sSmall-size class on
itroblen~Solving Ability;"™ snéd ihe control, homozeneous,

small-size class on "Concepts of Numbers and Numerals® showed

gains of more than a year.

Hypothesls .VII
The students in the experimental, heterogeneous, regular.

slze class who have had all phases ol the supplementary

materisls will show a significantly greater mean gein in

provliem=solving ability on the Jows Tests of Basic HXills
In natheratics than will the students in the conlrel,
neterogeneous, regular-size class who were taught by the

Ttraditionsl method.



TeBLE VIT

A COMPARTSON BETWLEN THE BEXPZRINERTAL AND COWNTROI:
GROUPs IN THE HoTiB0GENEOUS, REGULAR-SIZE
CLASSES ON PROBLEMN-SOLVING ABILITY

R -y e N

“Fesn Tlevel
ey Shore || of
Group Pre- Post- iean Standanrd [Fisher'|3ignif-
Test | Test Gain | Deviatiw| ¢ icance
Experimental | 11.75[ 13.43 1.68 B,22
N = 28 e weeed 3 4 88 05
Control 9.07 112,76 3.69 3.59
N = 26 . .

The results of this comparison, shown in Table VII,
reveal that the students In tpe control, heterogeneous,
régularnsize class had a greater mean gain in problem-solving
ability than the students in the experimental, hetcrogeneous;
regular-gize class. The difference was significant at the
.05 level in favor of the control group.

This indicated that supplenentary materials viere not
helpful than used In tesching problem-solving ability to
heterogenecnusly grouved siudents. There seems to be o strong
Implicetion that provlem-golving ability could be taught
more sucsonsivliy by using the chalkboard for explasnations

end having the students particlpate in solving problems.

Hypnthesis VIIT
Trie sivdents in the crperisental , horogencousm, Fesulsay-

sirze clasas who have Beld 20 phegos of the supplementary
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materials will show a significently greater mean galn in

problem~solving ability on the Icvwe Tests of Basic Skilis in

mathemnatics then will the students in the control, homogeneous,

regular-size class who were taught by the treditional method.

TABLE VIII

A COMPARISON PETWEEN THE EXFERIMENTAL AND CONTROL
GROUPS IN THE HOMOGENEOUS, RLGULAR-SIZE CLASSES

ON PROBLEFE~SOLVING ARILITY :
Mean h Tevel
Raw Score | of
Grouyp Pre- Postw Mean Standard | Pisher'siSignif-
Test Test Gain Deviztion t lecance
Experimegtal S.53|13.26 3.73 b 01
; "Jl'\:" :: 2—0 8 AR 1 068 005
COl’ltI’Ol 11-85 13.63 1 c?8 U-.}-i'LI*
N =27

A comparison of the experimentzal, homogeneous, regular.
size class and the control, homogeneous, regulsr-size class
in problem-sclving abllity ls shown in Table VIII. The null
hypothesls was rejected at the .05 level of significance.
This indicated that sverage and sbove-averase students show
& tendency to profit from the use of supplementary materials

in problem-polving sbllity.

]

Hypothesls IX

£

The students in the experimental, homogenecus, small-

~

slze ¢lews who have hsd 227 phasss of the supplement

vateriais w11l show 2 silgn'flceontly greater pean gain in
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-

4

problem-solving ability on the Iowe Tests of Basic Skille in

———— RO

It

nathenatics than Wlll the gtudents 1in the control, homogensous,

small~size class who were taught by the traditionsl method.

TABLE X

A COMPARISON BETWEEN THE BXFRRINLHTAL AND CORTEA
GROUPS IN THE HOMOGENEOUS, SMALL-SIZE CL&DQ:E
ON PROBLEN-SOLVING AsILITY

Mean - A R It

Raw Score of
Group Pre- { Fost. lean Standard | Pisher's{Signif.
Test | Test Gain seviation L icence

Experimentsal | 9.07 9.0 ~0.07 2.92
N = 1k U - UUUUPR SRSUORI - S ¢ 1< .05

. Control 8.53 ] 11,00 4,07 L, &5
N =15

B e v s B AT A da s A

According to_Table 14, a‘cowpzrlson of the experimental
and control groups showed a slgniiicant difference In favor
of the control group. This 3Indicated thnat the student who is
below average in grade placement ard in a swmall class, would
probably schileve more on protleme-asolving ablility Ey beling

taught by chalkhoard oxplsnaitlion snd role drill

Hyuvotheslis X
Tne students in the exverimental, heterogeneous, regulanr-
glze class, wnen fLHeaching 1s supplemented with msibemsetical
objects, will show a cimniflicantly gresater mean goln in

understandine comnor Troctinvsg on ths LLior
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Arithmetic Test than will the control, hetcrogeneous, regular.

size class when taught by the traditionszl method.

TABLE X

A COKPARISON BETWLEN THE EXPRRINENTAL AND CONTROL GROUPS
IN ThE HETLROGENEOUS, REGULAR-SIZE CLASSES
ON UNDERSTANDING COMFON FRACTIONS

‘Standard | Fister's Level of
Group - Mean Galn Deviation ko Significance

- '

Experimental b1k 3.04
N - 28 —— 3.26 ool

Control 1.31 3.3
N = 26

= N

S

' In Takle X a comparison of the experimental and control
groups reveals a signlficant difference in favor of the
experinmental grcup. The difference was slignificant at the
.01 level. This indicated that learning is increased by
using mathematical odbjects to supplement teaching understanding

of commen fracticne to a heterogeneously grouped ¢lass.

Hypothesls X1V
The studevts in the esperimental, homogeneoﬁs. regulsr-
sive clzas, when teschlyue ls suppiemented witn mathenmebtical
obliects, will show a signiflicantly grester mean gain in
computatlon of comron fractvions on the SlenfTord Diagnostic
gj&;hmgﬁ;g_g@gﬁ vhan will {the conirol, homogeaneous, regnlar-

size clags whon touzht by the tradlitional mebthod,
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TABLE XTI

A CONPARISON BETWELE THE EXPIRIRMENTAL AND CONTRC): GROUPS
IN THE HOMOGENEOUSL, HEGULAR~SITAE CLASSES ON
COMPUTATION OF COMMON FRACTIONS

Staniard 1 Fienevis| ﬁmg?ims?
Group Mean Gain Deviation &_ olfﬂ;fLG&nGe
Experirental 8.88 6573
= 26 1.73 .05
Control 5.63 7.12
N = 27 R — -

A comperison of the experimental and confrol groupns
revealed a difference at the .05 level of signlficance;

FalFs

therefore, the null hypothesig of no significant difference
wasg rejected. This indicated the use of mathematical objects
was beneficial in teaching computation of common fractions fto

average and above-average students.

Hypothesis XVI
The students In the experimental, heterogeneous, regular-
size class, when teaching is supplencnied with fllﬁLlTipu,
will show a slgnificantly greater mean gain in decimal

fractions and per cent on the Stanford Diegrnostic Arithmetic

Test than will the control, heterogeneous, regular-cize

class when taugnt by the trzditionsl mebhed.
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TABLE X117

A CCHMPARISON BrTWrpy THE BEXPERTHBNTAL ARD CONTROI. GROUPD
IN THE HETEROGEKE0OUS, RLUGULAR-SIZE CLASSES QN
DuCIHAL FRACTIONS AND PER CukT

TN AR T T e I A T
Standard Fisher's Level of
Group Mean Geln Deviation t Sigenificance

Experimental 3.82 7.68
N.=.28. e i < 2.29 05

Control 846 7 .20
N = 26 : —_ .

N B s o L -t e

According to Table XII, a comparison of the experimental
and control groups showed a difference in favor of the coentrol
groue at the .05 level of slgnificance. This indicated
filmstrips did not contribute significantly to learning when
decimal fractions and per cent were taught to hetorogeﬂaouslj

grouped studentse.

Hypothesls XIX
The students in the experimental, heterogenecousg, regulan.
glze cleaos, when teaching is supplemented wilth filmg, will
show o significontly greater meen galn in concepts of numbers
and numerels (number system and operations) oﬁ the Stenford

will Lhe control, hetero-

gencous, verpular~size class whern tanght by the traditions

m@thod s
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TABLE X111
A COMPARISON BETUZEN THE EXPEHIMENTAL AND CONTROL GROUPS
IN THE HETEROGENEOUS, BEGULAR. SIZE CLASSES ON
CONCEPTS5 OF NUMBEAS AND NUNRHALS
(NUMBER SYSTEM AND OFeRATIONS
A - o y s g - - 'y P e el IF‘—-I-\-:-: -I:)u-\&::r‘v riwwcw\ Mv«ﬂ-i—}g::}:zb?nj::n) “c.;q‘f'.‘,_*
Group Mean Gain Dev;at¢on L Slgnificance
Experimentsl 3.07 3.83
N = 28 - 2024 »05
Control 0.65 L,12
= 26

in Teble XIIX 2 comparison of the experimental and
control classes revealed 2 difference in ;avor of the experi-
néntal group at the .05 level.of gignificance. lypothesis
XIX, es stated in the null, was therefore rejected and ihe
research hypothesis retained. Thisg mesns that e signiTicant

change did occur when films were used in a heterogencous,

regular-slize class.

Hypothesis XXXL
The students in the experlmental, honcgeneous, small-
size class, when teachlnpg lg supplenented with Tilms, will
show a significantly greater irealh galn in concepts of numbers
and numersls (nusber system and operations) on the Stanford
tie Arithmetic Test then will the control, homogeneous,

e s T T v T ,......

smalleslze class wnen tausht by the traditiconal method.



TABLE XIV

A CONPARISON BETWERN THE WXPEHIMENTAL AND CONTEOL GROUPS
IN THE HOHOGENEOUS, SHALL-~SIZE CLASSHED ON
CONCEPTS OF NUMBERS AND NUMRRALS
(NUSBRR SYSTEM AND QFERATIONS)

i A O - 47 i = oA S e i T I TR [T MO (WA BT A © MO MR A48 P b SR

o N T STenderd | Fisher's| Lewei of
Group -1 lMean Gailn Deviation t Llgnificance
Experimental 2.00 2.25
N = 3% 5 - 2.83 .0l
Contiol 5 47 %.03
N =158 ‘ N

In Table X1V o comparlison of the experimental end control
groups revealed a significant difference et the .01 level
In favor of the control grOUpZ Toils indicaved Lhat a ssall
slze, below grade level cless will achieve slignificantly
vetter scademically wheﬁ teaching 1s not supplemented with

films.

The students in the experimental, heterogeneous, regulsr~
sirze class, when teaching 1ls supplemented with films, will
show & slgnificantly greatsr meoan gain in concepts of numbers

and numerals {decimal plece vslue) on the Stanford Disenostic

Aritbmetlic Mest than the coentrol, heterogencous, resular-size

.

class when tauzght by The traditional method.



TABL LV

A COMPARISON BOTWLEN THi EXPERINENTAL AND CONTROL GROUPS
IN THE HETEHOGENAEOUS, REGULAR-SIZE CLASSES ON
CONCEPTS OF HUMBERS AND NUKERALS
(DECIHAL PLACE VALUE)

T Standard | Fisherts|  Level of
Group lMean Gain Deviation t JISignificance
Expgrimental 3.07 3.70
N = .28 1.93 .05
Control 1.31 2.92
N = 26 ' .

According to Table XV, a cbmparison of the experiments)
and control classes in concepts of numsbers and nunerals
(decimal place value) showed é difference in favecr of tae
experimental group. The null hypothesls was rejected at the-
05 level of sgignificance. This indicated that pupils in &
heterogeneously grouped, regular-slize class will profiit from

the use of films as supplementary malterials.

Hypothesis XKIV
Tke stuvdents in the experimentsl, howmogeneous, smnslir
size class, when teaching is supplemented with films, will

.
a4

show & slgnificantly greasbter mean galn in concepts. of numberes

>

Arithmetle Test than will tihne control, homogengous, swall-

sive class when taught by tre traditional method.



A CONPABISON
GROUrS 1 THL HOMNOGLEMHEOUS,

H

ON CONCLPTS

TABLE XVI

OF NUMBLHS

El

WTAL AND CONTROL
LL-SiZbk CLASSES
AND NUKERALS

BITWESH THE FXPERLRE
ShA

dnd

(DECTXAL PLACH VALUE)
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Stéﬁaard Fisher's| lLevel of
Group Mesn Gain | Deviation k3 significence
Experimental ~0.14 306
- 1
N =1% 2419 05
Control 3.00 4,21
N =235 - .

According Lo Table XVI, a comparison of the exverimentsl

and control groups showed a significant difference in {avor

of, the couvrol group at the 05 levol.

This indlcecates the

<

e smell size, below grade level class will be more successful

acedenically if films are nobt used.



CHAPTER V
SUMMARY , FINDINGS, CONCLUZIONS, AND RECOMHENDATIONS

Sunmary

The problem of this study was to compare the scadenic
performance and abttltuvde of students in'mathgmatics who were
taught with the use of suvpplementary materials with students
who were taught 1n & similar marmer but without the use of
supplementary'materialse Subjects used in the study were
elghtn grade students enrolled in a Junlor high school
located In Central California;

Six classes, involving 13%6 students, were used to
cellect the data. The gublects were categorived Into three
different kinds of clasces--~small-size, howogeneous; regular-
slze, homogeneous; and regvlar-size, heterogeneous. There
. wWas an experimental cless and a contreld class in each category.
The studente were conpered on the foliowlng variables:

1. AtDitule Poward Kalthenatics

2«  HMuhhepstiond Concerts

e

B ProhlemeBolvwing ADINiLy
L, Underaotendiigs Sormen Frections

F
[

5. Computabian of Qowvon Fractione

€. Daoised Voo tions and bow Canl
s P P TP Lo vy e LA TR R o IR
7a Voncopl oo o sed Wawarals (Wunber Systen

Cad Opevatiie



76

8. Concepts of Numbers end Numerals (Decimal Place
Value}

Data for the study were pfdoessed by the Computer Center
at North Texas State Unlversity, using simple analysls of
variance to determine if statistical significance existed
between the mean gains of the groups, from pre-test Yo post-
test, on the bhasis of the twsnty-four hypotheseé. In the
instences which I was signiticant, then Fisher's t was
utilized to locate the difference. The .05 level of signifi.
cance was designated as the point of rejection of the statis
tical null hypothesis in terms of the vaiuve needed for a

one~tallied test.

FPindings

The following are the significant findings sumnmarigzed
in terms of the hypotheses formulated for the study:

1, The first hypothesls, which compared the regular-
. silze, heterogenecus classes, predicted greater gsins in
attitvde toward mathersilics for the subjects in the experi-
- mental clasg than for the subjeots in the control clecgs.
Although the experimental grouwp ¢i1d have & greater near gain,
the difference did not reach the 0% 1efel of significance
reguired for rejectling the null hypathesis,

2, lDypothesls 2, which predicted & significant differ-
ence between goln geores v elititude Toward mathematics of

O VN . N - S B 44 - (VRN ey e A w
vhe studenis in the regviar-olae, homngenaous, expiiimental
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class and the students in the regular-size, homogenecus,
control class was rejected. The experimental group showed
a grain, whereas, the control éroup showed a loss; however,
the difference did not reach the .05 level of slignificancs
regulred for rejecting the null hypothesis.

3. A significant galin in attitude toward mathematlics
for the experimental group in the-suall size, hdmogeneous
class category was predlcted by the third.hyﬁothesis. byven
though the experimental group showed a grester mean galin
than the control group, the null hypothesis was retained
when the difference failed to reach the reguired .05 level

of gipnificence. :

¥

b, A comparison of gains in mathesatical concepts of
regular-size, heterogensous clazses showed only a slight
margin in favor of the experimental group. The gain was
not significant at the .0% level; therefors, the null hyvothe
esls of no zignificant differcrnce was retalned for the fouvrth
hypothesis=.

5. The fifth hypotnesis predicted a significant gain
for the experimental group in the regular-sizé, honmogeneous
clasgss category in mathermaticsl concepts. The gain made by
the control grovo was greater dbul not significant at the
05 level; therelore, the rull hyopethesis of no signifilcant
differcnee wes reialined,

Lo Tz vl hyoothesiles ¢f ne sienificant cifference

v aoviizwen for the sixbth hypothesls when the experimental
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and control groups of the snall-slze, homogeneous tlasses
were compared on mebthematical conceplis. The experimental
group made & larger gain dbut not sufficlent to reach the

.05 level of slignificance.

7. Tha sgeventh hypothesis, which compared the regular.
silze heterogenecus classes, predicted greater galns in .
problem=solving ability for the subjects in the experimental
cless than for the subjects in the control claés. The control
group showed a mean galn that was sigalficant at ﬁhe .C5
level that was réquired for rejecting the rnull hypothezis.

8. Hypothesgis 8, whlch predicted a significant difference
betveen galin scores in problem-solving ability of the studente
in the regular~size, homogeneous, experimental ciass and the
students in the regular-size, homogeneous, control class was
retained. The experimental group showed g gain which was
sianificant at the .05 level thatlwas required for rejecting
the null hypothesis.

9. A gignificent gain in problem=solving ability for
the experimental group in the small-size, homogencous class
- category wes predicted by the ninth hypolhesis. The experi.
mental group showed a mean loss; whereas, the control group
nede & significant gain. The null hypothesis of no significaent
difference was rejected at the .05 level of significance in
favor of Lthe control group.

10, Lhe tenth hypothasis whilch predicted a sigrnificant

geim Tor Lre expsrimental group over the control group in
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understanding common fractione for the reguler-size, hetero-
geneous classes was retained. The null hypotheslis of no
significant difference was rejeéted at the .01 level of
significence.

11. The null_hypothesis of no signiricant difterence
was confirmed for the eleventh hyvothesls when the experl.
mental and control groups o¢f the regular-gize, Homogeneous
classes were compared on uvwnderstonding commoﬁ fractions.
The control group made =z greater galin but not sufficlent to
reach the .05 .level of significance. |

12. A significant gain Iin wderstanding common fractions
fqr the experimental grovy in-the empl).slize; homnogeneous
class category was predlicted by the twelfth hypothesis. The
control group showed a greater mean gain than the experimental
group; however, the gain was not sufficlent to reject the null
hypothesis of no significant 4differcence at the .05 level of
signiflicances

13. The thirteenth hypothesls, whleh compared the
- regular-slisc, hetevogensous classes, predicted grester gains
in conputztion of common fractions for the subjecfs in the
experimental class than for the subjects in the control class.
The control group had a greater mean gein dbul the difference
did not reach the .05 level of silgnificance reguired for
rejactiﬂg the vl hywethesis.

1. Hyvnovhazis 14, which predicted a grecter mean o=in

-~

in compubatlon of common Tuncblons by the students in the
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regulsr-size, homogeneous, experimental class than by the
students in the regular-~size, hpmogeneous, contrcl class was
retained. The experimental group showed a greater wmean gain
that reached the .05 level of significasnce required for re-
Jecting the null hypothesis.

15. A significent geln in ceomputation of cormon fractions
for the experimental group in the small-size, homogencous
class category was predicted by the fifteeﬂtﬁ hypothesis. The
control group showed a greater mean galn than the experimental
group but the null hypotheslis was retained when the difference
felled to resch the required .05 level of significance.

. 16, A comrioriszon of palns In decimal frsctions end per
cent of regularwsize, heterogenecous clasges showed a signifi-
cent nmargin in favor of the control group. The galn was
slgnificant at the .05 level; therefore, the null hypothesis
of no slgnificant difference wag rejected for the sixteenth
hypothesis.,

17. 7The gseventeanth hypothesie predicted a sigrnificant
gain for the sxperimental group in the regular-size, homo-
gensous tlass cabegory in mathematlcal concepts. The gain
made by the control group was greater bub 3did not reach the
.05 level of sipnificasnce: therefore, the null hypothesis

of no significant differcice was retained.

el Tia o es L T VT A SR, r . . . A
1 The pull nyeotbosle of no significant difference
Wi sonfivoied for ohe ! e nynathesis whean the experi-

crouar of The sigll-size, homogenecus
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classes were compared on decimal fractions and per cent., The
experimental group made a larger gain but not sufficient to
be significant at the .05 level of significance.

19. The nineteenth hypothesis, which compared the
regular-size, heterogeneous clssses, predicted greéter palins
in concepts of numbers znd nuwnerals (nurber system and
operations) for the subjects in the experirental class than

for the subjects in the control clacs. The experimental

group showed a gain that was significent at the .05 level of

slgnificance; therefore, tne null hypethesic of no significant

difference was rejected. .

20. Hypothesis 20, which predicted a slgnificent
difference between mean galn scores in concepts of numbers
and numerals (number system and opzratlions) in the regular-
size, homogeneous cless category was rejected. The experi.
mental group showed a small galn but not sulfficilent To reject
the null hypotheslis st the .05 level of significance.

21. A significant galin in concepts of numbers aund
numerals (number system and operstions) for the experimental
group in the small-size, homogeneous sclass category was
predicted by the twenty-first hypothesis. The control group
showed a greater mean gain thet was significant at the .01
level of significance.

22+ The twenty-second hyvothesis whieh predicted g
signiflicant galn for the exverimental groun ovoer lhe contre?

ETouvp in concepts of numbers and numerale {decimal viave value)



for the regular-slze, heterogeneous classes was retained,
The experimental group showed a grester mean galn that was
sufficient to reject the null hypeothesis of no significant
difference at the .05 level of significance.

23. The null hypothcsls of no significant difference
was retained for the twenty-third hypothesis when'ﬁhe
experimental and control groupvs of the regnlar-gize, heterow
geneous clasgsses were compared on concepits of numbers and
numerals (decimal place value).

24, A sigﬂificant ga2in in concepts of numbers and
nunerals (decimsl place value) for the experimental group
In the small-size, homogensous class category was predicted
by the twenty-fourth hypothesis. The control grbup made @
mean galiln that reached the .05 level of significance; there.
fore, the null hypothesis of no significant difference was

rejected in favor of the control BTONT o

Cenclusions
As a resull of the findings of this study, the following
_conclusions hoave been drawn: -
1. Siuvdenis who are bteught nathemabics with the usge of

supplementery materials do not show a =ignificert paiu in

attitude over those whe zre tauvpht by the trsditional method.

~ -
|

2¢ Using supplencntary materials Lo teach undershond ing

snd coneepts of meihnvetics o heterooonestod ¥ oprouned
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Studeniia Rodauesn g sigenificant paln over thoso vhio sun
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3. Three variables produced a sgignifizant gain for the
conbtrol group in the small-size classes where all students
were achleving below grade level when this study begzn. The
other five varlables showed no significant difference in the
small-size classes. This evidence would seem to 1lndicate |
that the use of supplementary materlals for teaching mathe-
matics is not significantly effective when uvused for teaching
students who are achieving below grade level.

4, Ten of the twenty-four hympctheses were rejected in
the null form. OStatistical snalysis of dzta revesled that
the subjects progressed in ways that were more alike than in
weys thet were different. This may sccount for the abserice
of significant differencess in fourteen of the twsnty-four
hypothesec, This conTirms the firdings of a stuly done by
Edmiston and Braddock {8, Ch. I}). They concluded that the
most interesting findings are the high percentage of students
paying attention to all "methods" of teachling and the glight

differences smong them,

Reéammeﬁdatiohs
Based on the findings of thig study. the fellouwing
possibilitlies for further research ave coifered for consider-
gtion:
1o A study of This typs shokld ©be done in a much larger

school o In savern) swaller schools thait would jfavolve a
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2. Additional research should be done involving
supplementary materials other than Just models, filmstrips,
and films.

3. Information is needed on the effectiveness ol
supplementary materials in other subjsct areas. |

I, Research needs to be done with supplementary
materials at different age levels.

5. This present stuvdy should be replicated with the
same teacher teaching both experimental and control subjects
for all veriables.

6. Information 1s needed on the relationship between
the effectiveness of supplemeantary materials and Leachsr
personality, teaching style, teacher atiituies, and teadher

training in the use of supplementary materisla.



Day

APRPENDIX ®Av

Tesching Schedule

Asslignment

cubpleaentary

- S

of Basic Skllls
Concavpts

Pre-Test on Iowa Test
Test A-l: Arithanetic

of Basgic Jkillis
Problem Solving

Pre-Test on lowa Test
Test A-2: Arithmetic
Pre-Test on Purdus Master Attitude
Scale

Pre-Test on Common Fractions .
Part A; Understending

Pre-Test on Comnon Fractions
Computation

Materials

ke i o Bl e

7

10

11

12

Commoen Fractions

Page 131, Rows 1-10 "Written®
Addition of Fracticng

Page 132, Rows 1.6 "Uritten"
Addition of Fraotions

Papge 134, Rows 1-10 Written®
Subtraction of Frections
side

Page 342, Rows 111 {Rimht

of page)

Fraoction

Fragction

raction

Praction

Subtraction of

Preotions

Page 125, dows L-10
Fulbtiplication of ¥Frseilons
Page 126, Rows 1-10

Multiplicatlon

of Mractlons

ol v P P
Page 2ld, Hows 1-40 {Lelfl zide
of pane}

Cards
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- 21

Self~Evaluation.

Day Assignment Supplementary
e Materials
13 Page 129, Rows 1-16 Cards
Dlvision of Fractions
1h Page 341, Rows 1-10 (Right side
of page)
Division of Fractions
15 Post-Test on Common Practions
Pert A: Understanding
16 Post~Test on Common Fractlons
Part B: Computation
17 Pre~Test on Declimal Fractions and
Per Cent :
Decimal Frectlions and Per Cent
18 Page 137, All Problems Filmstrip: Changing
Decimal Numerszls Frectlions to
Decimals - Decimals
to Freactions
19 Page 138, All Problems Filmstrip: Meaning
Page 139, Rows 1-4 and Beading of
Add & Sub. Using Decimals Decimals
20 Fage 139, Regln at Row 5 and
: finish page. Additicn and
Snbtraction Using Decinals
Page 141, A1) Problems.
Multiplication and Division
of Decimals.
22 Page 1472, All Problems,.
Termineting Decimalc.
23 Page 143, All Fuoblems.
Reneating Declinasls.
20 Page 14%, ALY Problems.
Chonging Dzelinals te Yractions.
25 Page 148, ALl Proltlems.
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Day Assignment Supnlementary
. _ Materials
26 Pages 232-233, All Problems
Ratio -
27 Pages 235-236, All Problens
' Proportion
28 Pages 237-23%8, All Problems
Using Proportions and More
about Rates,
29 Pages 239, 240, 241, Filmstrip: Keaning
Per Cent and Proportion and Understanding
of Per Cent and
Percentage
30 Page 242, Equivaleni Filmstrip: Fractions,
Fractions and Per Cents Decimels, and
. Percentage
31. Papge 243. Discount, Tax, Filmstrip: Buyling
' and Commlission and Selling
Applicaetions of
Pexr Cent
32 Page 246, "Self-Evaluation"
33 Post-Test on Decimal Fractions
and Per Cent
34 Pre-Test on Concepts c¢f Numbers
and Nuomerals. Fart A: Number
Systenms and Operxations
35 Pre-Test on Concepts of Numbers and
Numerels. Part B: Declmal Place
Value
Concepts of Numbers snd Numersls
36 Pages S5, 6, 7 Film: The
Numbers ané Nunerals Language of
Grouping for Numowastion Matheratics

Expanded Notation



Day

88

Ags]

f

prment Supplementary
Materials

37

38

39

Lo

41

TS

Pages 8, 9 Filu: Story of
Base Ten Numerals Our Number System
Expanded Notation Using

Exponents.

Pages 11, 12, 13

Base 5 to Base 10

Base 10 to Base §
Changing from Base 10 to
other Bases.

Pages 28, 29, 30, 31, 32 Film: The
Closure Property Number System
Properties of Addlition and Its Structure
Commutative and Associative

Properties

Properties of Multipllcatlion

Pages 33, 34, 35
Propverties
Distributive Property
More Property Problems

Page 343 ‘ Film: Decimals
Using Decimal Nunerals are Eagy.

b2

k3

Ly

bs

Post~Tegt on Concepts of Nunbers
end Numersls. Part A: Nurher
Systens and Operations

Post-Test on Concepts of MNurbers
and Numerals. PFart B: Decimal
Place Value

Post-Test on Jowa Test of Pesic Skills
Test A-1: Arithmetic Concepts

Post-Test on Ilowa Test of Basle Skills
Test A-2: Arithmetic Problem Solving

Post~Test on Purdue HMastery Attitude
Scale
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