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CHAPTER I 

THE PROBLEM AND DEFlNITlONS OF USED 

One of the criticisms of the modern mathematics 

p:rogram taught in numy elementaey schools today is that 

childlten a:re not being taught CQl1\PUtational skills and 

problem-solving techniques adequately. Critics say that 

the pupUs u-e taue;ht to understand arit.bmetie, but that 

they do not acquire the skill to d.o it. Oomputatio.nal -
skills and problem solving still ue neoess8J.I',1 in o\1.1' mod-

em life.. Are they being neglected in the contellij)O.Pa17 or 

l'l'lOdeftl mathemat:.tos pl'Og:Pams? This exper:l..ment was aet up 

·to provide a _paz-tial answer to this question. 

I. THE .PROBLEM 

statement !!!,! Which method of teaching 
nmthematica, the modem o:r traditional, wUl result 1n 

g:r-eatel' sains in the skills ot computation, in abilities to 

so.lve p:Hblema_, in understanding ot the concepts ot arith-
metic, and 1n enjorment o.q the put of the student a durl.n8 

the yeu in whieh the pupils are in the pade of 

school? 

!!z;potheaes. The follO\fing hypotheses wezte tested 

in thilS stua,.; 
1. is no aigni.fics.,t difference between children 



taught in a modern mathematics program and those taught 

by the traditional type of program with respect to accur-

acy in computation. 

2. There is no significant difference between ch!l · 

dren taught in the modern and those taught in a traditional 

type of mathematics program with respect to ability to 

solve verbal problems. 

3. There is no significant difference between chil-

dren taught in the modern as compared to those taught 

in a traditional type of mathematics program with respect 

2 

to ability to understand the number system and its functions. 

4. There is no difference in pupil interest in and 

enjoyment of mathematics whether they are taught by modern 

methods or traditional methods of 

II. THE NEED FOR THE S'rli"DY 

The new has created some problems, but 

the benefits outweigh the difficulties created, according 

to many authorities. It is extensive, deep-rooted, and not 

a "tlash-in-the-pan" type of reform. Large sums of money 

have been spent and are being spent by foundations, the 

national and research organizations; and a 

great many mathematicians are involved. The claims and new 
-proposals should be examined closely, One of the claims is 

that students taught under the new mathematics program will 



3 
be able to think mathematically and not just computation-

ally. A further claim is that if a child masters the modern 

mathematics pl"'gram, he will have intellectual power and 

skill ot l'ecognized value. 

The appearance ot Sputnik, the first artificial 

satellite which was orbited by the U.s.s.R. on Oct. 19.57, 

brought the pl'Obler'l of mathematical instruction to the at-

tention of the Alr1ePican public 1 who began to clamor Eozt a 

new and bett.r app:roaeh not only to mathematics but to other 

sciences. ot course 1 many educators had been awal"e.' of this 

problem long betwe this as by the existenee 

ot comrd.tU.es an,\ commissions which had 'bMn appointed to 

eumine ouzt mathenUltical prog:ueas at all levels. 

The SChool z.:athematiea Study Gl'OUP ( SMSG), a nation-

al foundation for tbe improvement of mathem4tieal education 

Zinmced bJ the National Science FO'Wldat1on1 held ita :f'ir-st 

cmlteHnce in Fe'b:rua%71 19.$4)1 ill Chicago. With Pl-ofeasor 

E. B. Begle of Yale Unive:xtaity as executive 4il'ecto:r and 54 
teac.b.us, au.ptll'Tiso:ra, ptrychcl.ogists, and unj. versit,- math· 

in attendance, .tt was decided that a ol'it1eal 

study of the elementaey school mathematics pl'Ogzaam should be 

made. By the s'l.1.1Dll1er o.f a tea ot teachers, mathemati-

cians. and mathematics had produced a complete 

covs·o ot study to'!! tounh grace mathematics and sample 

units gn.des five and six. These have been testtd and 



are bein;:; revised for publication.1 

The Greater Cleveland Program 1.vas developed 

by the Research 'J01.L.'"!cil of J-reater Cleveland. 

It beg Em ,,.orkins in 1959 Ni th ]r. ,l-eo;rse H. Baird as its 

executive director. l'he progrxn places its pri111ary emphasis · 

th . 1 • • on reason2ng, and understandin::;, instead of purely 

nechrnical responses to situation::;. l t s seope rs.n,r;os from 
2 I·:indergarten to grade t1·rel ve. 

Other projects which hnve been developed are: 

1. University of Illinois Arithmetic Project directed 

by Professor David Page Hhich made use of smaller units:. 

of with gifted children in grades four to 

2. 'l'he :'Iadison Project under the direction of Professoz• 

Davis of 3yracuse University, Hhich has developed topics 

for ;;rades three through eight 'tJitb materials v.rhich work 

well in the hands of teachers uhom he trains.4 

--------
1Natiqnal Conncil of Teachers of .Hathematics, A!! Anal-

W_s of __ New Nathematics Pro!rams .. (i:-Jashington: Nationa:rGorm-
crr-or•l'eachers of cs, 1963), pp. 32-51. 

2Ibid. pp. 10-15. 

3Paul C. Hosenbloo1n, is Coming in "Elementary 
l'1athematics, 11 Educational Leadership, X"viii (November, 1960), 
p. 97. 

Council of i'eachers of Eathema.tics, op. ill•, 
PP. 21-21) .• 
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3. The stanford Project under the direction of 

Professor Suppes, who has written books on seta for the 

kindergarten through the second grade, proceeds under the 

belief that all mathematics can be developed from the 

idea of sets and their operationa.5 

4. Hawley and of Stanford University (1958) 

developed geom,.,try for primary grades which works well 

with teachers of average ability. rr.hey are now working 

on a unit in logic for gifted students in grades five 

and six.6 

5. Professor Fo E• Koehen, University of 

developed e. unit on algebra in grade fou;p which ordinary 

teachers can uae.7 

6. Elementary Curriculum Project under the 

direction of Professor P. Rosenbloom, University of 

Minnesota, developed work for gifted children in grades 

five and six, and are n{'W working on a science-math-

ematics program for kindergarten through ninth grade. 8 

5un1ted States of Health, Education and 
Wel1are, Elementary School Mathematics, (Bulletin No. 13. 
Washington: Government office, 196)}, pp. 74-78. 

6 Ibid. PP• 78-84. -
7Rosenbloom, cit., P• 98. 
8united states of Health, Education, and 

Welfare, ill•• pp. 8.5-92. 
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Actually contemporary mathematics in the high schools 

began around 1850 when Boole wrote his ££ Thought, a 

forerunner of roodern symbolic logic. By 1875, the nature 

of the real number system was attacked by several rnathema-

ticians including '·Tesstross, Dedekind, and Cantor. In 1899, 

Hilbert's logical foundation of geometry establishud the 

basis Of methods, Which has had a 

influence on Twe:.1tieth Century mathematics. 9 

During the last 25 years, mathematicians have come 

to think of mathematics as a study of structures wllich can 

be used to arrive at solutions to problems which pjarvade 

eve'l!Y area of the modern world. However, as highe:r math-

ematics llfas developing these patterns, arithmErtic was 

being fragmentized ir.tto tiny items. One research study 

pointed out that to teach the addition of proper 

more than 80 different computational techniques must be 

taught. The role of the ele.mentcl!\.17 teacher was conceived 

as having-only to teach and drill these techniques in 

to be a successful arithmetic .teaCher. Thus a difficulty in 

articulation developed between the elementary school and 

higher education.10 

9willia.m L. Schaaf', "Mathematics as a Cultural Her-
itage," !e! Arithmetic Teacher, Vlii (Januarr, pp. 5-9. 

10Henry Van Engen, "Twentieth Centul:'y Mathtamatics 
for the Elemant&r7 Schools," The Arithmetic Teacher, VI 
(Mal'ch, 19.59) pp. 71-76. -
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During the time, the "social utility" movement 

was stressed. Mathematicians reject this approach today be-
cause one can not foresee at the present time What will be 
uae.ful in the :future. As mathematicians have become inter-
ested in the elementary school, feel that children like 

mathematics tor its own sake. when chlldren understand it, 

they will apply it to satisfy their own needs.11 

With increas.ld automation, new demands ue being made 

on our school curricnuum. Automation tends to strengthen 

the demand for labor a. t a high level of skill and knowledge 

and weakens it at the lowest levels. In the past .fifteen 

years, the need for unskilled labor has declined by seven 

cent 1 while total labor fol'Ce bas jumped eighteen 

percent. The skills needed by labor often ean not be 
taught in schools; education in science and math ... 
etl1latics must have a bzaoad base. students should be encour-
agad to develop their maximum capabilities and be ready for 

eb1mges, as they will likely expel"ienee .several occupational 

shifts or_ major changes in thei:r occupations dUl"'ing their 

l.i.fetime.12 

ll Ibid. pp. 71·76. -
12aova.rd L, Hurwitz1 "rihat Shal.l we Teach About 

Automation?, n SOcial EducatiOl.'l, XXVII (Oetobe:r, 196)) 1 
pp. 301-304. . 
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The average citizen today needs more mathematics than 

in the past.. Houtine 't-J'ork i-ll business and industry is dis-

appearing, so a. truly mathematical education is needed for 

most categories ot skilled and professional manpower. 

Eighty per cent ot the bills before Congress involve science 

and mathematics which the lawmaker and citizen will not be 

able to eompreh&nd unless he is scientifically and mathe-

matically well-educated. 'l'ha technological and scientific 
revolutions taking place today make it imperative that every 
pupil be given the oppoPtu.nity to learn as much as he can 
about math$1Uatics in order he can participate e.ttectively 

in our eul ture. l3 

statistical thinking E:md machine computatio:n are two 

oth•r aspects of l'llOdem mathematics. Modem indus·t;ry, ottieea, 

and othel' fields demand the us6 of these constantl:y. The 

machine computers, tar from puttil'lg mathematicians out of 

work, fl"equently use 50 to 70 trained technicians cmd mathe-

Dli\ticians to pPoblema 1'o11• the machine. The numbe:P 

o!' trained mathellurtieians is woe.t'ully low today; this adds 

an additi.01.1al demand on our schools, namely the ee.rly iden-

ti1"ica.tion and training of :tutu.re •thematicians.J.4 

l3Paul c. Rosenbloom, "Mathematics K--14," Educational 
Leadership, XIX (Mau-ch, 1962), 359-.363. 

Council of of Mathematics, 
into Modem Mathematics (2.3l'd Yea1-book. Washington: Na:C!on 
Council of TeaCEirs of Mathematics, 19$7). 
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has a .vertical structure both in organi-

zation and continuity so that a teacher must not teach as 

taets ideas which will be proven wrong later. For instance, 

to teach that one muat always subtract smaller numerals tram 
lal'ger ones does not hold true when one uses negative numbers. 

Teachers must know what past ideas have been pre-

sented and what tu·"'iure concepts and understandings will be 

expected of their pupils. Ideas are at each stage 

ot a child's development according to his ability, and there 

is no end stage, Teachers must provide pupils continu-

ally recurring but varied contacts with the fundamental 
principles of me.thematios which lead them fonud in a con-
tinuous spiral into highel' mathematics. In the elementur 

gadea, instaeuctiOl'l cu not be logioal, but it can 

build concepts wh1el.1 ue consistent and easil7 e.xt$1de4 into 

mere abstract ideas at a highel' level. 

ManY' high school teachers complain that pupils sh7 
away .f'l'om. mathematics pPOgrama and consider them dull, difti-

ouJ.t, or bol'ing, because ot unpleasant associations with 

arithmetic irJ. the loweza g,..Uea. Howeve%1'. atte:r a decade ot 
expe.Pimentat.ion involving mathematicians and 

teachePa, it has been that children can and do 

leam:iDg subject ll&tter which was traditionallJ thought too 

ha.Jid f0'1! them. Oluk has pHd:tcted that six of the major 

aspects of the coming program in mathematics are: 



1. Greatly improved acholarshi.? of teDchera in the 
nature or structure of arithmetic; 

2. Deeper conviction in the put• lie mind of the in-
creasing significance of s.ri thmetic in our culture; 

). Greater emphasis upon and discovery in 
arithmetic 

4.. ?.t!ore consideration of (and prl)Vision !'or) the 
implications of the wide range of ability in any age 
group; 

10 

5. Inc1•eased use oi' certain mathematical tc,pics not 
at present widely included in the arithmetie5curriculum; 

6. Wider use of newer tools of learning.l 

A great ti.eal ot effective teaching of mathematics ia 

going on today a'J.d ha$ gone on. Responsible mathematicians 

claim that more nt:'W mathematics has been discover£-d since 

1900 than vas known at that time. Today's teachers are faced 

with the problems of (1) new and more effective math-

ode of improving their students• capacities to 

mathematical structures and concepts, {2) seeing that the 
mathematical heritage is preserved tor the future, (3) 
creating an interest in mathematics which the student will 

enjoy tor its own sake. and (4) choosing the to be 

taught. {Just because a topic £!E be taught does not prove 

that it should be taught.) 

Brownell, in the Tenth. Year Book of the 

Council of Teachers of Hathematics, gave the first well-

developed statement of what he termed the theo:ry., 

l5 John R. Clark, "Looking Ahead at in 
The Arithmetic VIII (Deeemqer, 1961). 

pp. 388-389. ---
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of arithmetic instruction which stressed teaching for "gen-

era.liza.tion" and "constructive thinking". He warned that 

educators must be aware of the progress made and take advan-
tage ot the good things, but at the same time, we must not 
discard all the old as necessarily bad.l6 

•rhere is more than one way to improve an arithmetic 

program; therefore 1 teachers should be concerned if they 

nre told that there is only one possible set of instructional 

materials, only one method, only one way to organize 

the mathell'latical or that only one particular math-

ematical procedure or algoz:tithm is the co:rreot one use. 

Educato:ra have in the past, and still do use poor methods 

'Uld :matel"ials, th'!t should be corrected; but the goal should 

be to find various good means to i:mp.rove the mathematics 

program. Teachers must begin to participate in 

ou:t and refining new ideas and ma. terials. Because the old 
SPithmetic has been and is an ettective way to gain 
leotual powel' and utilitarian tools., it is not wise to 

abandon until content and teaching methods of the new 

mathematics programs have been proven supe:Pior. 

!a! scope !!!! stu!Y:• Because of the problem ot 
poor ru-ticulation between the e;lementary and higher educa-

tion and the difficulty ot the future needs of 

society, educators have seen the necessity of a change in 

16Mational Council of Teachers of Mathematics, The 
of Arithmetic. (Washington: National council 'Or" 

1'eac . s Ol' Mithematlcs, 1935) 1 pp. 19-31. 



the mathematics curriculum. Today many mathematicians, 

psychologists and education speeiaJ.ists are interested in 

this study, and many new pl'Ogl'ams have been suggested. 

Hovevett, these can net be accepted until they have proven 

theiP WO!'th. 

In this study an attempt 11111 be made to dt·tel'Diine 

by experimental methods which method -- traditional ox-

modem -- .fulfills the needs of o'Ol' modem societ7 
in :mathematics. A queat.icmnaiPe also will b& uae<l to t17 

12 

to detel'mine any ditfex-ences in inteRst and which 
the use of a special may 

III_. DEFINITIONS OF TERMS 

Allitl:urJetic: (l) The az·t ot cc:mrputation with f1gu»es 

(the mo-st elfml'.entt'U'Y b!'anob of mathematics) • ( 2) The sotence 
ot ntwibe». It deals w1 tm the li'Ules, pl'ixlciples, ,md pl'Oces••s 
which regulate the uses ot numbel" and invol'ViDs 

and quantitative pl'Oeedues.17 

Matheru:tics: In to teaohing the foUP basic 
operations in aztitlmletio, :tt ineludea a p:rogram which 

duces concepts fiJt algeua, geO.t%7, 
aD4 atatistio.a. I'b e•nes the neech ot man aa be tl'iee to 
UXlderatend a:l1d. J.!.SIU.pulate hia 01t0 environment, and at the 

S!Uil$ time extends concepiNal inaigl).ta and empba 
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Hodern mathe.utics: (l) 1·Iodern mathematics is to 

classical mathematics as elamentar.r aJ.gebra is to elementary-

arithmetic ••• A chara.cter:tstic of modern mathelnatics is 

its attempt to be as general as possible. • • Modern math-

ematics does not replace classical mathematics. It gen-

eralizes it, supplements unifies it, and deepens Olll'-

underatandi:ng of it. But classical mathematics in the fOl'lll 

of attithmetic, analysis and aroe as import11nt as 

they ever were.18 (2) Modem mathematics is an atte:mpt to 

emphasize the "why''· as much as the "howu, to develop a con-. 

cept of mathematics as a unified structure, to teach some 

topics at an ea:ttl1er grade tllan was formerly thought possible, 

and to allow ohildren to discover relationships tor them-

selves. It assumes that lewming tnkes place better by .til-at 

gaining an "insight" into the vnJ.ue c.'f the total procoss. 

Questionnaire: A questionnaire a highly-struc·;ured 

interview conducted with pencil and paper which saves tim,, 

and .attempts to gather .factual data pertinent to the quest1, 'n 

being studied. 

E2SJ>erimEmt: A method used to 1iscove:r the truth bJ 

means of using a control and an expePinlental g:POUp in which 

all the factors aPe controlled as much as possible except 

the one being tested. 

18 Irving Adlel', n'rhe Changes Tald.ng Place in Mathematica," 
1he .r-r..a.thematic.a Teacher, LV (October .. 1962), pp. 441-451. 
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IV. PROCEDURAL OUTLillE 

Two groups composed of three classes ot sixth-grade 

pupils we.:re designed to:r experimental purposes. A control 

group w.hich was taught traditional arithmetic by traditional 

methods and an expel'im&ntal group which was taught modern 

mathematics by a modern approach formed the samples used. 

The control group used Silver-Burdett t s Makip.g 

!!_ !::1!-..... t_hm_e._t_i_c (1958) e.s its text, which and school dist:z-ict 

has been using in all its classes. The e:x:peJ; .. imental group 

used Silver-Burdett • s Hodem Ari thm.etic !?.!s.coven 
(1963)" 

'11le control group and ex.perim.&nta.l gl'Oup were tested 

three times during the year in order to evaluate their 

achievements and any changes. in attitudes. Dit.ferenees in 

I.Q..s, chronological age and achievement were not statis-

tically signi.t'ics.nt at the beginning of the eJqleriment. 

!.!S! !!,! !!!!. ;ga:gez-. .In chapter II appeazts a. review 

ot studies which are similruo.t to this one; in chApter III 

a ot the e.x.pex-imept 1 l!lS.te:rials used, and methods 

of measurement is given to the construction or the 

experi.ment; chapter IV describes the prvg:resa ot the expex-i-

ment; ehapte:r V gives the reaults of the experiment; and 
Chapter VI repo:rts the summaries and conclusions or the 

experiment. 



CBAPTI:H ll 

RBVlWn OF 

A great deal has been written about the need for 

revision in mathematics, and many commissions, 

projects and individuals are studying the problem and making 

contributions which they feel will be of value. Many pro-

grams al'e being tried out in an experimental fashion, but 

little information has been as to the results of 

these studies. Often, too, the results 

inconclusive as to the merits of the programs, This is, in 

part, due to the newness of the material, the di.f'ticulty of 

getting the studies publish,-,d end the laek of standardized 

tests to test the achievement of pupils taught under the 

modem mathematics progPU.s. 

sevePal ot the centers conducting studies of this 

nature have been contacted, but with limited success due to 

the fact that the studies are not yet completed. 

I, COMPARISON ON THE BASIS OF ACHIEVENEN"l' 

An investigation was CC)nducted at the Minnesota 

National Laborato17 (1963) ot the achievement of ten classes 

using tOUPth gl'ade school Mathematics Group ( SMSG) 

m:ate.rial compared to that ot ten classes of fourth grade 

pupils using conventional .fou:-th grade ·texts. When the 

mathematics of the Tests B! Educational 

Progress was administered, no statistically significant 



di.t.t'ennce i.n mathematical achie·velill&nt was f-ound between 

the two 
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A similar study by Weaver {1963) showed that touxoth 
and ;fifth grade pupils who used S!-LID texts during one school 

year made mean gains in problem solving and computation which 

we:re equal to or highe:r than the gains one would normally 

expect in terms of grade equivalence on a 

traditional ari tlm1etic test. 2 

Peok (196.3) studied two matched samples of sixth g»ade 

pupils. One gl'QUP .studied selected et'ntemponl'Y topics, and 

the other gx-oup studied the traditional mathematics of the 

grade. When they wei'& tested on a standardized achievement 

test, they showed no statistically significant difference in 

and coaputation.J 
Rucldell (196.2) reported that seventh J.:,;rade pupUs 

\ ilo studied in an accelerated mathematics prog.\'am of modern 

content :received seol"es on a standudi.zed achie\·.xnent test 

as high as or highex- the those ot a s.im.Uu gxtOl.l..,? who wex-e 

1}1rinn.esota National Laborato%7, Evaluation of SMSG 
Text-Grade h. (RapOP'ta1 Newu•ttel" No. .siantoia,-

'S'chool Mathematics Study Group,·l96.3). pp. 8-10. 

2J. Fred tvea.vel'• 11Student Achiavemel'lt in a.HSG Ola.sses, 
G:ttades 4 .. 5,tt (Repovts. Newsletter No, 15. Stanfor-d1 Culifol'nia: 
School Mathematics Study G:roup, 1963) 1 pp.. .3-8 • 

.3aush I. Peek, nAn Evaluation of Topioa in· 
Mathematics, •• !8! Aititlunetic Teacher. X (May, 1963), pp. 277-279. 
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taught traditional mathamatics.4 

Treadway and Hollister (1957 ... 59) 1 in an attempt to 

discover which approach would produce better results in 

teaching basic concepts o!.' :percentage to seventh grade pupils, 

worked vi th 552 pupils in 11 experimental and control groups 

from four different schools in W.,.oming. The experimental 

and control groups were alternated the second yer..r. Two 

tests were devised and used f,,r the two groups. '.rhe first 

was given at the end of the 20 dq teaching period, and the 

second, a retention. test, was given 30 toe.ching days 

the test. statistical computations were baaed on these 

plus th$ intelligence scone computed .from the Cali1'omia 

Tests oZ Mental Maturity, and the sex of the pupil. The 

ts ot the tests showeel that the total expel'i.menta'll 

g;roup had scores aignitieantly higheP than did the control 

gPOUp on the fiz-st test. This also was true of all levels 

ot I.Q.. (Under 96, IQ 96-ll$1 and IQ ovel' ll5). On the re-

tention teat ·those ot low IQ ehowe4 no significant diftexnenc.e 

betwefJn the methods used, thoa.e with an IQ between 96 ad llS 

did significantly battel' in the e.xpezaimental and 

those with an IQ above llS showed no significant di.t"ference .. 

The e.xpel'il1lenters felt that this might be O.U. to a poo:r teot. 

4Al'd.en K. Ruddell, "The Results ot a 11o4em Mathe-
matics Arithmetic Teacher, IX (Octobeza, 1962), 
PP• 330•335. . 



The scores on the initial teat indicated that the group with 

the high Hls :might be able to rr..aster the three cases of 
c: 

percentage in less than the 20 day teachins period ........ 

Gassel and (1963) reported on an e.x:perL:1ent 

involving four classes of seventh ;;l"'Udo pupils consisting 

of 121 individuals, two classes of eighth grade pupils con-

sistine; of 6J individuals, n.nd t:b..ree classes of eighth and 

ninth grade al;_:;ebra classes consisting of 75 pupils. 'l'he 

seventh grade groups ranced in IQ f'rom 95-142, and the \,1ighth 

grade had llil range of 88-132, and the eighth and ninth 

grade algebra classes ran,:;ed in H,:. .from ·.i.'hese pupils 1 

test-; scores '\..fere ;matched Hi th the test scores of' other pupils 

who were taught traditionally and who had the same taken 

from the Cali:fornia 'I'est of Hatur2:_!;.z, sa::'1c sex, 

and 1vere in the same grade in school. 11he experimental grOlJ!1 

studied 3HSG material, "t.-J'hile the ot..her group continued to 

study traditional material. 'l1he e.xperiment 1-vas conducted 

in Lampoc, Calif .. where the teachers in the :H13G program. 

given in-service training, for a semester and attended 

the Hational Science l"oundation Institute at the University 
j • 

o:f California on ;_)}i;>G theory and methodology, .:\.11 teachers 

in both groups v.rere rTt;ed es average or above avera..ze by thei:tt 

principals. students in the :.:n-cLr gi•oup were ave.ra.e;e or better 

5n. C. 'l1read1->1ay a'l"ld C. .Holi.ste.r, 11 An •.:xper:i.mental 
:study of 7wo .·.pproo.ches to Teaching p.3rcentace#" ·.::he :\rith-
metic Teacher, X (December, 1963), pp. 491-49S. -- --
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in IQ, showed an aptness tor mathematics in other classes• 

or had expressed a desire to participate in the progra:m. rrhe 

Cooperative Mathematics Test, Arithmetic, Form A, 1962; and 

The Cooperative Algebra Test, Algebra I, Form A, 19621 were 
used for evaluation. Both tests are concerned primarily 

with traditional concepts or mathematics. 

The results of the tests showed: 

1. The seventh grade median from all scores showed 

statistically scores for pupils in the pro-

gram as eompa.Ped to those in the traditional Bl-i thmetic 

(beyond the .01 level ot confidence). 

2. The eighth grade pupils enrolled in instruc-

tion did significantly than those enrolled in the 

traditional (beyond .01 level or confidence). 

3. The pupils in the algebra class also did significant-

ly better in the SMSG program as compared to the tra-

ditional mathematics program. The author states: 

"Pupils enrolled in SMSG inst:ruction for all three 
groups had statistically bigh arithmetic and algebra 
scores, respectively, at the .01 level or conf'idence 6 than matched pupils enrolled in the traditional program." 

Bowman criticises this statement and the whole ex-

periment. He claims that there is no such evidence produced 

6 R. N. Cassel and M. Jerman. "A Preliminary Evaluation 
o:r Slo!SG Instruction in Al'ithmetic and Algebra :for seventh, 
Eighth, and Ninth Grade Pupils," California Journal o:r Ed-
ucational Research1 (Novembel'. 19oj) 1 pp. 202-20'(. -
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tor g:ttade seven and inferentially none tor gl'ades eight and 

nine. He felt that the matching was poorly done in that 

the IQ s.D.s are significantly different in the seventh grade 

and were not given in the other two grades. He also points 

out that at all grades the IQ of the SMSG group .is higher. 

The pupils 1n the SMSG group were oa:ttetully chosen and he 

feels that this did not happen in the traditional group. He 

further points out that the SMSG students also were higher 

significantly in reading and langua,ge achievement indicating 

that they were substantially superior to the controls.7 

In a rejoindel', Cassel says that the study PUl'pO:Pta 

to have shown thJt SMSG il'ustnotion o.tteHd more tol' the 

above-average student than t1•aditional mathematics. The 

achievement tests were administered near the end of the 

study and show that mathematics instPUetion ia not an 

phenomenon, He feels 1 t enoouraging that both the reading 

and language scwes were higheP for stw:lenta who receive SMSG 

instl'1lction, and fultther at a tea that: 

"••• one woul4 have to conclude that the newex- ap-
proaches to mathematics aite no longeP a "new tad" os-
11cure all" 1 bu.t really a long awaited £ot- '*break-tlll'ough" 
in our approach to the ot learning aet1•1tiea 
in the area ot mathematics, this, as an educato:f', I 
would be au:re of 1r1 the abacmee of arq statistical data 

7B. A. Bowman. "Reply," yalitomia JOUl'llal ,2! Educational 
Research; XV (MaPch, 1964). pp. 52-55. 



to support what r8have heard administrators throughout 
the say. " 

Earhart experimented in Drt·.yton Plains, l>'1'.ichiga:n1 

with two approaches to primary mathematics to discover if 

there waa a e.igni.ficsnt diftere:noe in mean "x-easoning" 
grade equivalent acores and the mean n.rundamental 11 grade 
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scores on achievement tests when the two groups 

were compared. Group A consisted of 216 third g;rs.de students 

who had studied nel\r mathematics for two years and two months. 

Group B had 872 pup:tls with no experil'"noe in modem mathe• 

matics, Gttoup At s median IQ was 107.8 while Group B1 s median 

IQ was only 105.2. This constituted a signi.ficant dittex-ence 

at the £1ve per cent level. The California Achievement Tests ..;.,;;;,;..-..... .................... __ 
w-el"'e administered in January, 1961 •. His co.1cluaion was that 

students in the new mathemat.ies program perft·l'med signifi• 

better in tundamentals, but there was nf, statistical 

di£ference in reasoning.9 

Lyda and ( 1946) found no ditfel"ence 

in aritmnetic achievement between 60 sixth graders in the 

experimental group as compared· to the eontx-ol group.. How-

ever 1 there was some gl'OWth in understandi.ng of the decimal 

SR. N. Cassel, "Rejoinder," Galitomia Journal of 
Educational Research, X.V (!-!arch, l9l>li'), P• :S:>. -

9E. Earhart, Certain Aspects of a New 
Appl'oaeh to !·1athematics in Primary Grades, n School, 
!!!! Mathematics, LXIV (NovembeP, 1964), pp. 7I:S-72o.--
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numeration system by the experimental group who were taught 

modular arithmatic.10 

Hollis (1946) found thut following wor1: with a base 

other than ten, one fourth grt;;.de class showed .an increase 

on their median and mean scores on the 

Achievement Test.ll - -
In a compt.:.l'ison of pu:pil 's attitude with !l.chievement 

in arithmetic, Bassham, Hurph;r and Hurphy found a.;3 impol'tant 

difference in mean scores in nmstery of fundamental concepts 

to exist between pupils classified in the upper two-fifths 

and those in the lower two-fifth3 of a distribution attitude 
12 

SCOH., 

In a study to compare the ef'fectiveness of teaching 

first and second grade :mathematics by the 

method as compued to a tra.ditiona.l method, Loye Y. Hollis 

(1961) worked with nine cla.saes ot first grade pupils. Flutthe.J:t 

instl'Uction was given the next yee:e.. A.f't·er tm) years, three 

101-1. J. Lyda and lVIargaret D. Taylor, "Facilitating 
and undel"standing ot the Decimal Numeration System Through 
Modula11 The Attithmetic Teacher, XI .(Feb:ruar-y., 
1964), pp. 101·103. --- . 

Y. Hollis, "Why 'Teach Numel"ation?n The A.rith-
.-tie J{I {Jtm'\Ull'7, 1964), PP• 94·95. -

12:aarxaell Bassham, Michael Murphy and Katherine 
"Attitude and Achievement in The 

Al'ithmetic Teacher, XI (Febl.'Ual7, 1964) 1 PP• 66-72-;-
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tests were t.dministerad:(l) achitlvement, (2) traditional test 
to measure c0neepts and skills taught in traditional mathe-

matics, and (3) mathematics test designed to measure concepts 

and skills taught in experimental Instruction was 

given 25 minutes a day. The results showed that children 

instructed in experimental classes did significantly 

better on all tests at the end of the second year. This 

included all levels of intelligence, 13 

An experiment by Hazel .H. TomJ,:kins, a graduate student 

at the University of Hinnesota Duluth, that three 

classes ot 83 pupils in OWatonna, Minnesota, of sixth-grade 

students taught with materials prepared by the Greater 
Cleveland Hathe:ma.tics Program scored as wall as children 
taught by a tradi tiona.l method in a teacher •made test baaed 
on traditional computation, concepts, and pl"\'lblem solving. 

l:he control group was composed o'£ tour classes of 98 pupils 

wLo weve taught si.xth-g:aade in 

Alb"rt tea, lttnnesota.14 
A ·compantive study made by l-1ilan s. Karieh at the 

Hermantown public schools, of· two classes o:t 25 students each 

1 %oye Y .. Hollis, ttA study to OOlf.J.Pue the Effects 
ot Teaching First and second Grade Mathematics by the Cuis-
ina.ire ... -Gattesno }Iethod with a Tx-aditional 1•tethod, tr School, 
Science, r!athematica, LXV (November, 1965) li PP• b1J".:.r.:o8'7 • 

M. Tompkins. "Achievement in Arithmetic· b7 
Students Taught Traditionally Compared With Students Ta1.'.ght 
by a Modem Mathematics Program" (unpublished .ft.iaster•s thesis, 
The University of Minnesota, Duluth, 1963). 



in algebra, sholved that the experimental group using a modern 

curriculum and the control group using n traditional currie-

ulum learned approxi.>""l'J.ately an equal n..t--nount; of alcebra. '..Che 

experimental ·group did as '\vell as the control group in five 

of the six tests which uere based on traditional alGebra. 

On the Hidwest If;!;z.ll. School Achieve:men...E. Exa.'7lination the con-

trol group showed a gain. No conclusive evidence 

vms found to indicate Hhether more in·!;erest and enthusiasm 

is generated in students by one method than the other. 15 

II. COJ-1PAR1301'J OU •am: BASIS OF .ii..TTITUDSS AND IN?SRESTS 

Lindgren, Silva and ot;hers studied the attitude of 

the child toHard problem solving and observed it to be 

positively and i;ignificantly correlated to arith!lletic 

achievement for children in the four-year elementary school 

in Brazil. Problem attitude -.ras also correlated 

positively, but not significantly, with marks in 

Poffenberger and Norton :made a study of. a class of 

fourth grade pupils 1 attitudes tmmrd mathematics. They con-

cluded ·chat students who lilced traditional mathematics also 

l52-:;ilan N. Karic:1, n:\ Comparntive Jtudy of' '.ev-10 APproaches or '.Psaching First Algebra, II (unpublished 11s.ster'l s thesie, 
The University of Nim1csota, Duluth, 1962). 

r. d· 'il 11" .. d l.Lenry v ay .wJ.n 1,;1"'cn, J.na ::. va, J.a an· 
Nadir Saldanha Da Rocha, "Attitu,de Toward Problem ..:>olving 
as a Function of Success in Aritw..etic in Brazilian ::;le.men-
tary Schools, 11 Jow."llal of Research, LVIII 
(September, 196% pp. 44-45. · 
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liked .modem mathematics. Ful'themore, theM appeared to be 

no relationShip between achievement and attitude towards 

mathematics, and vecy little was found between 

bo:rs and girls in theixa attitude towaro aritbmetic.17 
Rowland and Inskeep in their study of Cajon Valle7 

Union School District (1963)18 and Mosher (1952)19 both 

found that children in the elemental'y _gpadea tend to rank 

arithmetic in fast place in Jubject pre.tePence. 

Ohaae (1949) 20 and Sist•r Josephine (19$9) 21 dit£ered 
from this 1n that they found ax-itbm.etic the second btlst-liked 

subject. 

Of the least-liked subjects, Sister Josephine22 found 

that ari tl:m.tetio was rated first.; whereas Rwland and Inskeep23 

17 Thomas Poffenberger and Donald Norton; 
in the :Formation of Attitudes Mathematics, n J011ftl.al 
!!!_ Educational Research, LII (Jarl1181*J, 1959), pp. 17!-!76"";' 

181-tonroe HoWland and James In.skeep, "Subject Prefer-
ences ot Upper Elementa17 Children 1n Cajon Valley 
Unicn School " Cal1torpia iJ:OUl"'lal g£ Educational 
Reseuch,_ XIV (septembel'1 1g6)}, p.I89. 

l9Howar-d H. Mosher, nsubj•ot PH.fetl'enCGS ot Girls 
and Boy a," School Review 1 LX (January, 19$2) , pp. 34-.38. 

20Linwood w. Chase, •tsubject Pl'e:terences ot Fifth 
Grade Chilt!Nn, 0 Elementp;z School Joumal,. L (Decembel'1 
1949)' pp. 204·211. 

21SisteP Josephine, nA Study ot Attitudes 1n the 
Elemental'1 Grades," Journal ot Educational SocioloQ, 
XXXIII (Octobel', l9S9l, PP• • . 

22Ib1d. 
23Rowland and Inskeep, loc, cit. --
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found that it was ranked fifth. Moshar24 found that arith-

metic at the junior high level was ranked as the best liked, 

but in senior high school it was in rank to third 

9lace. However, on a list of least-liked :subjects, arith-

metic third in both junior and senior high schvcl. 

Fedin (1958} 25 found that an attitude tor or against 

ari thm.etic may be developed as early as grade three. How-
26 . . 

ever, Dutton (1962) found that grndes four through eight 

are the most crucial years to develop attitudes of like or 

dislike for 

ll. SUMMARY 

111ese studies seem to support the hypothesis that 

those pupils studying modern mathematics do not sacrifice 

gain in either problem solving or computational ability. 

Also the fJtudents vera all tested by standardized tests 

that tend to measure important aspects of traditional 

mathematics. .Many aspects of modem mathematics are not 

being tested as a result. Ma1,11 moPe studies will have to 

24 Mosher, loc. cit. --
2SPeter Fedin, "The Role ot Attitude in Learning 

Ari-thmetic," The Arithmetic TeacheP, v (December, 1958), 
pp. 304-310. --

Zflwilbur H. Dutton, "Attitude Change of Prospective 
Ele.menta:r;y School !.Peache.t-s TowB.l'd Arithmetic," The Arith-
metic Teacher, IX (December, 1962), p. 421. -
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be made and tests standardized to test the results of modern 

teaching before educators would be justified in discarding 

the old arithmetic for the newer programs. 

rn this study the groups will be tested by a stand-

ardized test to determine if they can compute accurately and 

solve problems adequately, but it also will try to teat 

understandings and appreciations and to determine whether 

any change has taken place in attitudes toward mathematics. 

The next chapter deals with the design ot the p:roblem. 



III 

L\.PErliHB1L' :\L DESIGN 

The purpose of this experimental study -rms to cam-

pare the relative degrees of effectiveness of the modern 

.and traditional approaches to the teaching of sixth grade 

r,w.thematics. The eAperiment was conducted L1 the Grand 

Rapids School District using three rux•al and three urban 

schools. The district "'vas contemplating a shift into mode.I'Il 

mathematics and already had begun teaching it in the first 

two grades. A course in modern mathematics had been tru<en 

by all teachers in the first three grades in the fall of 

1963, and a similar course was conducted for the teachers 

in the district in grades four ·through in the fell of 

196!}.. This in-service training was to acquaint the teachers 

rrlth the principles of modern and to prepare 

them for a gradual change from a traditional type of teaching 

of mathematics to a mode.rn program. It 'lvas planned that one 

grade would be chan;_;ed per year starting with the .first grade 

until all six grades would be studying matihenw.tics. 

Hiss Catherine ',.ral tar, the urban supervisor, and 

Hr. H. C. Kruger, rural supervisor, picked the classes -vrhich 

w.re:re to be included in tho e.:q>erin:tent so that each class 
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1P7ould have approximately the sam.e nmnber of students. 'l'he 

classes then were assigned at random as to which be 

taught modern mathe.l'natics (the experimental group), and which 

were to continue in the traditional methods (the control group} 

which were then in use in the district. 

The number of children involved in the at 

the start was 84 in eaah division, making a total of 168. 

Due to mov-ing and other !'actors; this number was reduced in 

May to 81 in the expel"imental group and 77 in the control 

gro1..tp, making a tc)tal of 158 pupils. The expe:rimental group 

consisted of two rural schools and one town school, while the 

control was composed of two urban schools and one rural 

school .. 
The eompariaon of chPonologioal ages is presented in 

'11a.ble I. 

CLASS 

A 
B 
c 
Total 

TABLE I 

00r1PAHISON OF CONTROL AND EXPERIMBW£AL GROUPS 
ON THE BASIS OF CHRONOLOGICAL ,\llE 

(EXPRESSED IN YEARS AND MONTHS) 

Date: 

EXPERIHENTAL OONTRO.L 

N 

30 
30 
24 84 

-;{ SD SEn CLASS N 

u.is ·45 D 23 
11. ·1 .q.e E 28 
ll.76 ·41 F 33 
11.61 .. 46 .os Total 84 

Comparison of Composite Means 
Ditfe:-enee ot Means : .04 
SE Cli.:ftePenoe •••••• = .07 
!·················· •. 56 

x 
11.74 
11.63 
11.62 
11.65 

3D 

.$7 

.45 
".40 .47 

9-1-64 

SEX2 

.os 



This very low value of the cx-itical ratio nt 11 indicates 

that the age differences between the two groups was not 

si;7,nifioant. 

30 

Eeplanation t-value. Statisticians have shown 

that when the t-value ( t equals the dit'terence of the means 

divided by the standard error of the dif.t'erence) is based 

upon a chance difference between pairs ot samples taken 

from the same population, the t tends to be distributed in 

a normal distribution curve it the nu:.rnbeP of cases in the 
sample is at least .30. The value of t then may be evaluated 
in tems of probability'. Five per cent of the time a varia-
tion as large as 1.96 would be due to chance if the 

1n the sample is 121 or l.ess. U the number in the ·sample 

ia 121 or less, a t as as 2.S8 would reduce the chance 

factor to one eent. 

Most investigatoxaa accept the null h3Pothesis, that 

there is no ditterence between the tJ:iWJ means of the .samples 

being when t is less than 1.96. In this study, 

the diffePences wel'e eonsidePed significant U the t-values 

wex-e larger than 1. 96. 

C?DJParison .!?!! the basis £! !z1tef..lb$ence. All the 

children in the Grand Rapids school District are tested by 
the superviso:rs at the beginning ot the .til'st, fourth, and 
sixth grades for ·intelligence. In August the !!?rse-Thorndike 

Verbal and Non-Verbal Intellis5ence Tests were administe:red. 



'.rable II compares the experimental and the control 
groups on the basis of their scores on the verbal batteey 
in 1964. 

TABLE II 

COl1PARISON OF INTELLIGENCE QUOTIENTS OF 
AND CON1'ROL GROUPS 

BASFID UPON LORGE-THORNDIKE INTELLIGENCE TESTS 
VE:l'\BAL BATTERY 1 AUGUST 1 1964 

EXPBRIMEN'r AL CONTROL 

31 

CLASS ll x 3D SEn CLASS N :X SD SEX2 
A .30 
B JO 
c 24 
Total 84 

106,35 J.4,.l0 D 23 
112,,$0 15.8$ E 28 
108,05 1$.45 F .3.3 
109.00 1,5.40 1.69 Total 84 

OolnParison ot Oomposi te Jvteans 
Diffwenoe of • .10 
SE of dit'terence., • • 2 • .31 
.:!?_ ..................... = ,04 

].04.83 l$.15 
110.75 15.75 
110.65 11.50 
109.10 14.30 1.57 

'fhEt eom;posite naean in:telligence quotient foP the 

experimental group was found t<> be 109.00 while that of the 

control was 109.10. Since the t-value was only .04 
it ean be sa.i.d that there vas no significant d.itfex-enoe e.t 

the five per cent level. 

Table Ili eompares the two groups on· the basis of 

intelligence quotients on the non-verbal batterr in August, 

1964. Here the dl.fterence in the means is • 71 with the 

experimental g:voup having a slightly higher mean of 104.3.4 

as to the group composite mean of 103.4.3. 



CLASS 

A 
B 
c 

TABLB III 

OJ? Ili'l1T:lLLlGEl.JCE QUOi'IENii·S 01'1 

EXPERI}mNTAL AND GROUPS 
BASED UPON LORGE-THORN'.UIKFl IN'rliLLIGENCE 

NON-VERBAL BATTERY, AUGUST, 1964 

EXPE.RIHENTAL COliTROL 

N X: SD SEXl CLASS N x 
30 101.50 10.8.5 D 
.30 104.33 11.90 E 105.7 . 

J:il 

32 

SD SEX2 

11.30 
12.20 

9.90 §it 107.21 14.90 10).81 
Total 104.14 12.65 1.39 Total 103.43 11.30 1.24 

Comparison of Oomposi te Neans 
Difference of Means = .71 
SE ot ••• • 1.86 
t .............. •·...... = .38 -

Since the t-va1ue is onl.y .38, it is evident that 

there is no significant di£ference at the tiva per cent level 

ot significance. The two groups were therefore assumed to be 

equated in intelligence. 

Compaztison the basis :9.! achievement. All of the 

children in the Grand Rapids School Distl'iet are tested in 

the .tall ot the year in achievement in basic school subjects. 
The Iowa Test ot Basic Skills, Form II, was. adminiatez-ed in 
the VSJ:tious classrooms by the teachers during the week of 
septem.bel9 14, 1964. 



·cable IV compares the two groups with respect to the 

results on the vocabulary test. 

TABLE IV 

HHIJ.'IAL COdPARI30N OF. EXPERlHENh\.L AliD CON'l'ROL GROUPS 
O?T '.Cit>: B:\.313 OP READIN..:-VOCABULARY 

{ Io'·l '\ .. 1 o·-:. B·' ..:!·1-C .. '''''''"'J'I;'i:l 1964 •·. :.:..; l' .n.J. .:> , &:>::. .L:.Jh.1J..:au 1 

CON'i.1 ROL 

-N cor. CLAS:_: Jl "::j" SD GL •. ) X :...·m ,) .... Xl ... 

30 6.60 1.37 D 23 6.53 1.73 
B 30 7.67 1.65 '-• 28 7.29 1.65 
c 6.95 1.62 F 33 7.67 1.33 

SEX2 

•:rotal 84 7.08 1.56 .17 'rotal 84 7.13 1.60 .18 

Comparison of Composite l'1eans 
Difference in the Means = .05 
Sl': of difference. • • • • .. • = • 25 
!· ..................... = .20 

The difference in the composite means is only .05 
points. 'l'he t-value of • 20 indicates that there is no 

significant. difference at the five per cent level. 
1'able V shot11a the eOlllparison of the classes and the 

composite scores in .zaeading comprehension. The difte.zaence 

in the composite means is .01 points, and the t-value of .04 
Shows that there is no significant differenee at the five per 

cent level. As the ability to use vocabulary correctly and 

to read with co:mpr·3hension is necessary in many mathematical 

problems, the results of these two tests (vocabulary and 

comprehension) were considered to be of utmost importance 



in equating the groups. 

TABLE V 

INITIAL COI-i?ARISON OF AND CON'I'ROL GROUPS 
ON TIE B:\SIS OF 

GLA::JS 

,, 

B 
c 
Total 

( lmiA OF BASIC SKILLS), 3F1P·rBI•'JBER, 1964 

EXPERMSN·r i\L GO:N'l'ROL 

:ri 

.30 

.30 

X :JD SEXl CL..t>,$S N 

6.72 1.20 D 23 
7.43 1.57 E 28 
7.18 1.70 F 
7.10 1.52 .17 i 10tal 

Comparison of Composite }wans 
Difference in the Beans = ,.01 
SE of difference ••••••• = .23 
1·. • . . . .. . . . . . . . . . • . • • . . = • 04 

v 
.'\. 

6.29 
7.25 
?.53 
7.09 

SD 

1.40 
1.43 
1.22 
1.43 .16 

Table VI shows the comparison of the two gztOups in 

EngliSh achievement. This subtest of the Iowa Test o£ Basic ___ ......... ...___ 

Skills teats the pupil's knowledge of spelling, capitaliza-

tion, punctuation, and grmnmar. two groups show a 

of means of .14 points. The t-value ot .52 
indicates that there is no significant difference between 

the two groups at the .five per cent level. 



TABLE VI 

INITIAL COMPARISON OF EXPERIMENTAL AND CON'rROL GROUPS 
ON B!diS OF m·TGLISH ACHILVEN:ENT 

CLASS 

A 
B 
c 
Total 

(IOWA TEST OF BASIC SKILLS), SEPTEMBER, 1964 

EXPERHENTAL CONTROL 

N 

30 
30 
24 
84 

x SD SEXl CLASS N 

6.85 1.40 D 23 
8.22 1.68 E 28 
1-31 2.09 F 33 
7.49 1.82 .20 Total 84 

Comparison ot Composite Means 
Dif£erence in the Means = .14 
SE of difference ••••••• : .21 
!······················ = •52 

x 
6.96 
7.54 
8.02 
7.63 

3D 

1.70 
1.67 
1.32 
1.61 

35 

SEX2 

.18 

lll Table VII the two g:roupa are compared in the teat 

results obtained trom the Iowa Test of Basic Skills in \iork--- - - -.;;;;-.,;;;;..;;. ---
Study Skills. This subteat includes items in the interpre-

tation ot graphs, the use of the dictionary. encyclopedia 

and other Peference books, and tests the ability to read 

and interpr-et maps. 

The d:'.tference in the composite means is .04. The 

t-value of .22 Shows that there is no signiricant difference 

at the f'i ve per nent level between the two groupa on this 

subtest. 



1'ABLY Vll 

rn•rir\L CONPARISON 01', Ah""D CON'l'ROL GiWU.PS 
I'lfi:.. B .• :.>I3 CP 

·''"' B 
G 
Comp. 

( IQiJ,A TT:::.T£ 01<"' B0.SlC SKILLS), 1964 

EJ\.l)f;Jil'ILN'.L' Ll, 

7\1 ... 
30 
30 
24 
84 

""" SD .. , 1';' GLAdd N A .::> .. ,Xl 

7.10 1.06 1J 2J 
7.58 1.10 L 28 
7.12 1.49 F 33 
7.28 1.23 .14 Comp. 84 

Comparison of Composite 
Difference in the Means = .04 
SJi; of difference....... = .18 
t •••••••••••••••••••••• = .22 

v ...... 

6.66 
7.27 
7.61 
7-24 

SD 

1.13 
1.03 

.9J 
1 .. 09 

'""!.: 
.;).-,!, X2 

.12 

Table VIII shows a comparison of the experiemntal 

gnd the control groups on the basis of scores in arithmetic 

concepts. This tests primarily the ability of the pupil to 

add, subtract, multiply, and divide with tihole nll!i'lbers and 
common and decimal fractions. 

'l1he di.fference in the composite means was .04. 'J:he 
t-value ot .29 indicates that the two groups showed no 
significant difference at the· five per cent level at the 

initial testing period. This test was repeated in January 

and May to determine if either group ahowed a greater growth 

in the ability to compute accurately and with greater under-

standLng of the algorithm required. 



TABLE VIII 

INITIAL COMPARISON OF EXPERIMENTAL AND CONTROL GROUPS 
0}1 BASIS OF ARITHHETIC CONCEPTS 

(IOWA TEST OF BASIC SKILLS), SEPrEMBER, 1964 

EXPERI:ffSN'rAL CONTROL 

37 

CLASS N y. SD SEXl CLASS N X: SD SEX2 $\, 

A 30 6.60 1 .. 48 D 23 6 • .53 .93 
B 30 6.90 .85 E 28 6.77 .99 
c 24 6 .. 8.5 1.oo F 33 6.85 -73 
Oom:p. 84 6.78 .91 .10 comp. 84 6 .. 74 .89 .10 

Comparison of Composite Means 
Diffez-ence in the l.ifeans = .04 
SE of di.fteJtenee ••••••• - .J.4 -!· ...................... - .29 -

rr.tble IX shows a. comparison of the means of the 

experimental and the eont:Pol groups on the problem solving 

portion of the Iowa !!!! !! Skills administered in 

September, 1964. In this test, the pupil was vequired to 

read a problem, decide what the question was, determine the 

method solving the problem, determine which information 

given was to the solution, and then com-

pute accurately to a coPreot-solution. 

The test Tlfas administered again 1n Janua:ey and May 

to determine it eithel' gl'Oup showed a greater growth in 

the ability to solve problems with skill and accuracy. 



TABLE IX 

INITIAL COMPARISON OF EXPE1U1-IEN1'AL AND CONTROL GROUPS 
ON 'niB BASIS OF PROBLEH SOL VlNG 

(IOWA OF BASIC SKILLS), SRPTENBER, 1964 

EXPERIHSNTAL CONTROL 

CLASS N x SD SE Xl CLASS N x SD 

A 30 6.67 .96 J) 23 6.29 .97 
B .30 6.98 1,17 E 28 6.72 1 .. 13 
c 24 6.95 1.22 F .33 6.83 .79 

SEX2 

Comp. 84 6,86 1.12 .12 Comp. 84 6.65 .99 .11 

Comparison of Composite 11eans 
Dif:ference 1n the Means :: .21 
SE of difference ••••••• - .16 ... 
!······················ :: 1 • .31 

The difference in the composite means is .21. The 

t-value of 1.31 indicates that the two groupa show n.o aig-

nifieant dii'terenoe at the five pel' cent level. However, 

each class in the experimental group 1a slightly superior 

1n means to the matched class in the control group. 

Table X is a comparison of the means ot the expe.xei-

lti.Emtal and control groups in the !2!!.! Test -.Ba.....,s ..... i .... c Skills 

ot the composite tests which inClude voeabularr, reading, 

language. work-study skills, and arithmetic. 

The dif.tel'enee in the means was .,02. The t-value 

ot .ll shows that thePe is no signitioant difference be· 

tween the two gl'Oupa at the ti ve per oent level on the 

composite test results. 



TABLE X 

INITIAL COMPARISON OF EXPEiUEHNTAL A.ND CONTROL GROUPS 
ON THE BASIS OF 

CLASS 

A 
B 
c 
COlllP• 

IOWA TEST OF BASIC SKILLS, SEPTEMBER, 1964 

EXPE lU:f.fEN :rAL CONTROL 

N 

30 
.30 
24 
84 

:< SD SEn CL.ASS N 

6.75 1.00 D 23 
1·53 1.26 E 28 
7.05 1.46 F 33 
7.12 1.28 .14 Comp. 84 

Comparison of Composite l·Ieans 
Difference in the Means = . 02 
SE of difference.,. ••••• : .19 

= .11 

x 
6.57 
7·24 
7.37 
7.10 

SD 

1.2i 
1.2 
1.01 
1.21 

39 

.13 

CUJ!Pa.l"ison .2a !!!.! 'basis fl.! un.derstant.Y:_ng number 

sz:stem. Because there was no standardized test available to 

test for of the number system, a test was pre-

pared by the experimenter. It was administered to all childl*en 

included in the six elassers by 1-Jl:t. George stoekman1 co-ordi• 

nator of Education, during the last week 1n August, 

1964.. This was scored by, the e.xperimen·;er and was not 

seen by any of the .teaeheF.s involved 1n the experiment e.t any 
time. 

The :results of this comparison are shown in Table XI. 



TABLE ;a 

INITIAL COMPARISON OF EXPRRIMENTAL AND CONTROL GROUPS 
ON THE BASIS OF TEST IN UNDERSTANDINGS 

CLASS 

A 
B c 
Comp. 

AUGUST • 1964 

EXPE.RIHENTAL CON11'ROL 

N 

30 
30 
gf! 

"''!t 
.\ SD SEXl CLASS N 

30.33 7.70 D 2.3 
30.So 6.95 E 28 
.3.3.67 a.oo F 33 
.31.35 7.6$ .84 Oomp. 84 

comparison ot Composite l4eans 
Diffel-enee in the Means = .78 
SE ot ditterenoe., ••••• ; 
!······················ - .64 

x 
28.,09 
28.96 
33 • .$1 
30.51 

SD 

8.0.$ 
8.40 
6.70 
8.10 

40 

SEX2 

.89 

As nta7 be seen, the initial co:mpflllison of the two groups in 

undwatandinga shew :no aignitieant 41ttennce at the rive 

cent level (t : .64>• 
socio-Economic status. An assumption was made that 

the socio-eoonOlnic status ot 'both Sl'Oups is $Udl1U'. It is 

to believe this,. since the schools &l'e scattered 

throughout the school s,-atem and ue :repreaentative of vuioua 

neigbboz-hoods and e:nvirotm1ental Also, the classes 

weN p1cke4 to include both and vban · Qt$aS and veN 

se1•oted. _,,nly to equate the aize Of the CletSQI'· • fhe7 t.b.en 

were aaaigned at random to eithe:zt the expe:ztimental or control 
group. 



possible because all of these were successful teachers with 

mnny years of experience in the school district. 

II. USED 

The control group used Silve:r-Burdettts textbook, 

2£. APitl:mtetie (1958) fOl' the tirst halt'-year. 

This text pztOVides 11o:rk to build vocabula17 and basic number 

eonoepts SUCh as: (l)knowledge ot place.values; (2)the concept 

ot one million; (3)unde:rstanding Roman n'Utr.lEWals; (4)under-

stand:Lng the :rounding oft of m.ttllbePs to the nearest ten, 
hundred, thousand, and :rd.lli<>n; and (5) a lmowledge of mea ... 

SU1'41ml&nta. skills developed to enabl& the 

Pl.1Pil to WOl*k e.ftioient1y 1n addition, subtraction, multi-
pl1ea.tion1 and diVision ot whole numbe:Pa and oonaon and 

decilul. In the students a.l'e taught 

to co.ntpute SPea and. peri.mete:tt and to add and subtPaet de-

nominate n.umbws. Finally, pl"'blem aolving .:l.s taught, using 

pll!oblems vithin the childta una.x-standing to enable h.im to 
ao1 ve one·-&'d two-step pl"'l)J.ema dealing with whole n'l.'mlbers . 
tuld common and decimal fl'actius. 

Tlui .xpa:nm&ntal poup used Silver-B\l.rldett•s text-

book, Mod&.l.'fl TbJ!o!!!! piecoven (196.3) tor the 
ldlole ,..u. '-1'1e oont:rol g:voup used this text tor the seeon4 

hal.f of the aabool yeu. 'l!his text develops eonc.apts covel'ing 

muoh the aan1e me. tet:'ial as the oldw text, but w1 th an i.mphasis 

on the ta diec0VU7 to• th:•Hl ves. of dei'inite pattema 
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which vould lead them to a l'Ule whiel?- would apply 

to ethel' situations. time is spent on the number line 

to help them understan4 place value. Other bases are 

duceti and pl"eoision in vocabulai'Y is stNssed. The associa-

tive and commutative laws of multiplication and addition and 

the distributive laws ue developed. The identi$y numbers 
one geomet:17, and p.-ecision in are deYeloped. 

No attempt was made to keep the pupils in the dit• 

1'erent divisions on the tll&me pag.aa o. topics,, aa it was t'elt 

that the individual teachQ woul.tl ll:aow hia own class neeclt 

and cou:l.d how to Met them. Uo.r was ra17 limit mad.e 

e.s to the use ot othw mate:-ials o:rt ho.meWOll'k Which the 

iDdiridual t.tachel.' might decide to uae. Howeve» 1 the teaobera 

in the betti.tional claaaea W'Qe ina.twcted to 'teach accOJ"Qillg 

to the ahov-tell and uUl Metho4 with aa much UJ14e.,_ 

standing stl'$saed a.s the t..xtbook recO'Dillt!mde4.. The subject 

matter also was limited to what waa pnser.t.t&4 11'1 the text, 
although moH vill was peaisaible it the teach&" wished to 
uae it. In the mod.ea method olasses, the teachera were 
aSked use the <11acovet7 or" .induet1ve method, eonciae Gd 

explicit terminoloQ, cd the new subject matter which ·was 

preaented in the text. This could be supplemented in s.v;r way .. 
Ol' with othe» mate!'ial the in41rl.iual teachu might want to 
use. 

Ill. APPRAISAL OF EBD·RESULTS OF EXPERIMm'l 



Januaey and May in ari tbmetic computation and arithmetic 

p:roblem solving by the individual teachers to measure the 

students• progress and achievement. These tests mee.slll'e 

aspects or traditional mathematics. 

The !.!,!! !!! designed by the 

imenter • also was admin1steNd in Januaey and These 
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wezte adndniste:red by the Co-ol'dinator ot Elemental"f Educa• 

tion 1n the Rapids School District. Al.l tests were 

by the experiment ex-. The test was witten in an 

attempt to measvo growth in undeMtandiDg ot the :tlumbe:. 

Howevel', the teat was Wl'itten in a vocabul&l7 which 
the ch:Uben in the control gztoup would be able to 

Thel'flfotte 1 he ahOul.d be able to answer the que.s'tions ct>weot-

17 it he wulentoOd the principles involved • 

. At the SaJif) time .u the teat 1n undera'tumdinga was 

administered, each Child was given a questionnaire to fill 

out. Thla non•objective scale wu \lSed to atteq:»t to de· 

if .an, change in attitudes or inteztests took place 
-during the oouse of the expel.'iment 1a the field ot math-

.-tios. E.Xwn;plea ot the '!'.eat. B! Underatand!!ls• and the 

At\itude :Inven;tenwill be found in the 

IV. suMMARY 

In this chapter the purpose of the stud.y' and its 

setting weH delin;tated. The 1n•ae.rvice tJta1n:tng of the 

wu deee,.ibed. The experimental 814 c011trol 
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groups were shown to be of the same chronological age • and no 
significant differences found in intelligence or 

:ment in the basic school subjects. The materials to be used 

were desc:ribed, and the methods of lllee.surements wen outlined. 

ln the next the pregress of the experiment will be 

tz-aaed. 



An was devised to 'determine if there was 

any significant difference in the results obtained in com-

putation and problem solving abilities, understanding of the 

number system, and the development of appreciations when two 

methods of are employed, the traditional and the 

modern approach. Permission to use experiment in the 

Grand Rapids sixth grade mathematics program was obtained 

from Superintendent of Schools .r.1. L. Haln1quist. !\ll inter--

view with the two supervisors of elern.entary education and the 

co-ordinator was arranged next to outline the plan of the 

experi,.-rn.ent and to enlist their help in picking the classes 

to be involved and in the administering of the 

Test. The experiment was to be initiated in the fall of 

1964 with six classes included in W1e study. 

In writing tb.e test in Unde:l'standings, a suggested 

test in The Arit:b .. 1 sixth grad.e textbooks (both 

traditional and modern), and A in 

1Frances Flournoy, Dorothy Bra..."'lct, and John..""lie t'icGregor, 
uPupil Understanding of the Numeration System, 1' '.J.:'he .\.rith-
metic Teacher, (Pebruary, 1963), pp. 88-92. 



Arithmetic; Cm-riculum Bulletin !!!• J wel"'e 

effort to the test representative or understandings 

that sixth grade mathematics should be expected to produce 

in a ye&zt' s study. final draft of the test consisted ot 
45 multiple-choice questions and 25 statements. 
A oopy of the test may be seen in the Appendix. 

Of the multiplt\-choice questions, 22 ot them dealt 

'With the undeztstanding of the nlllllber system and place value; 

(1,2,4,5.7,8,14,15,17,18,20.23.24,26,27,29,30,33.34;35,37 
and 39); three with POunding ott numerals (3,211 and 3l); 

three with measurement (9,38 and 43); two with nota-

tion ( lOand 29 ) ; t1-.ro with Roman numel'als ( 11 and 12) ; two 

with multiplication ot fractions, common or decimal (13 and 

19); ai.x with undex-standing of eommon and decimal .fx-actions 

(16.28,36141144 and 45); two with percentage (22 and 2,5); 

five with multiplication b7 ten, one hundred, and on" thousand 

( 10,1$, 2Q., 29 and 32); and one with d1 Vision or hac ... 

tiona (40). 
In the 25 true-or-:f'alse statements, six shoved under-

standing of the s:rstem ·(1,2.15,16,17 and 1.9); one in 

{6); t.hree in aoman nume:c-als (.3,4, and 5); two 

in undwatanding d$Cima1 and e0l1.Uilon fractions ( 18 end 23) J 

to'Ul' on the eommutati ve law ( 7, 8, 91 and 10) ; tolll" on the 

associative law (11.12,13 and 14); three on the identity of 

zero (201 21 s.nd 22); one illustPat(Jd the distributive law 

(24) J and one illustrated the subtracting ot tractions (2S). 
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None or the test questions was worded in such a way 

as tc. make it unfair to those children studying traditional 
mathen,atics. In othexa words, sueh labllls as commutative 

law, identity numbel*, and modern vocabulary were not 

mt. but the principles wex-e tested. The test and 

ques, 'itmnaire which accompanied it were mimeographed on three 

colors ot paper. Each administration of the test 

involved th\ use or a different color in an attempt to con ... 

vince the chii.'\:ren that they were taking a new test. 

II.. CONSTRUCTING QUE:STIONNAl:RE 

In constructing the questionnaire, it was hoped to 

get answers to these questions: ( 1) Does the method of teach-

ing mathematics influence children's interest 1n it and 
appreciation ot it? ( 2) Does the amount of time spent on 

the study of mathematics have an etteet on or influence the 

child's attitude? (3) Does the interest of the family have 

an effect on or relation to the child's attitude? (4) Does 

the amount ot mat>hematical background of the pal'ents have 

an effect on or to the child's attitude towards 

mn thematics? 

In the first part ot the que stionnail.,e the cbildPen 

were asked to rank the basic subjects studieC to 

their interest. Space was left tor additional sub jeets i1' 

they cared to li:at tb:m.. In the second part o£ the Interest--

Attitude I!'!Vento!7, questions were asked to elicit other facts 
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pertinent tc the study. A copy of the questionnaire may be 

seen in the 

III, UUTIATING THE EXPERD1EN;l' 

At the woP.kshop conducted at the beginning of the 

school year iL' the Grand Rapids School District, the teachers 

who were to take pal't in the experiment were asl.ted to attend 

a special :meeting. Here the plan of the experiment was ex-

plained to them, and they were assigned the method they were 

to teach tor the ensuing year. A time allotment of 40 minutes 

a day Ol' 200 minutes a week was to be used by all teachers in 

the ex.pel!i.ment. contomed with the distl'ict recommenda-

tions of time distribution. 

Books tor the mathematics groups 

and already in the schools which were to participate in this 

part of the program. •rhe traditional group would use the 

same bas;J.c text in use throughout the school district. 

IV.. :NECESSITY OF A CHANGE 

At the hali'-yea.r, the plan tor the experiment had 

to be changed since school had· purchased new 

modeP.n mathematics for ail grades, and the superin-

tendent asked that all pupils be taught modern mathematics 

from that time fol'Wal'd. ll\lltead of concluding the experiment 

at this juncture, it was decided to continue it for the balance 



49 
of the school year. A comparison could then be made as to how 

chil!lren taught modezsn fo:t- halt a year would com-

pare uith those taught by this method .t'or a whole school year. 

V. SUMMARY 

lD this chapter, a description of the e.xpezaiment's 

initiation was presented. A description of the Test in 

and the questionnaire was included with their 
proposed use. The necessity of a change of plan was ex-

plained, 

In the next chapter, the results of the testing 

program will be .oUl.ow and an evaluation will be made o:t the 

results obtained. Data obtained fl'Ol'll the questionnaire will 

also be presented. 



CHAPTT!R V 

AND EVALUATIONS 

.!2!!! Tests _Ba_s_i_c in arithmetic .funds.-

mantals and problem solving were administered by the indi-

vidual to his ov-fll in January and May. 1965. 

These tests were scored by the experimenter and compared 

with the ones given at beginning of the school year 

to see i.f growth dU'f'erences were significant. 

The !a was administered by the 

elementary co-ordinator to each ot the si.x classes. These 

al.so were corrected by the experimenter and compared to the 

oPiginal tests to see if growth dif£erences were signiricant 

when the control grou;p was compared to the experimental group. 
The Interest-Attitude In·venton was administered at 

the same time as the and evaluated by 

the experimenter. 

I. RESUL'.fS OF 10111A BASIC SKILLS TEsrrs 

A compazaison of the contrcl.gz-cup and experimental 

group in Aztithmetic A•I at the beginning of the 

year, (refer to page Jl_, Table · VIII ) , shows them to be very 

similaz- with only a .04 di.t':t'erence in means. A comparison 

of the two groups at the m:!.ddle o£ the school yeu ( Janua17, 

1965) again shows a mean difference of only .04. This is not 



significant (t-value = .25). 

TABLE XII 

MII>-YE;\R COMPAHISON OF EXPERih?.NTAL AND CONTROL GROUPS 
ON BASIS Oll1 ARI'r:ffi'•1E'£IG OONCEPl'S 

(IOWA TEST OF BASIC SKILLS), JANU,\PY, 1965 

CXPEHD1ENTAL CON'llflQL 

CLJ\SS N X SD S4' ·'"Xl CL:'\S.S N X 3D 

A 30 ' .8.3 .84 D 22 6.95 1 .. 09 
B 29 7.1-,1 1.10 E 23 7-59 1.09 
c 24 7,.'-;7 1.08 F' 33 7.53 .70 
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Comp. 83 1.11 .12 Com;p .. 78 7.39 .98 .11 

Co:rr.parison of OO.tr.tPOsi te 1\feans 
Difference in the 11eans : .04 
SE o: difference ••••••• = .16 
t•••••e•••••••••••••••• = .25 

It is eviden·t that both groups compare favorably in 

the learning of concepts at the midyear. · For 

comparison of aee Table VIII, page JL, where it may 

be seen that both groups advanced.an average of .65 points 

with respect to the mem1 score. However, in examining the 
mean scores of individual claases, Cla.ss A in the ex-

pe:rimental group ac.'vanoed only • 23 in mean score; whereas 

Class c advanced 2.12 in mean scol'e. This might be partially 

accounted for because of the diffel'ence in the means in 

intelligence quotients. On the Intelligence 

Tests, !2!!.-Verbal Batteq, Class A has a mean IQ of 101 • .50, 

and Class G has a mean IQ or 107.21. In the group, 
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Class made the most gain in means ( .82) and if one refers 
to the Intelligence Test Table III, page 

it may be seen that ·t;his group also has the highest IQ. on 

the Non Verbal in the control group. The least gain 

in means in the control group was made by Group D ( .42). 

This group ht:ts a relatively low IQ mean of 100.04. 

MID-YB.A.R COJ.1PARISON OF EXP:\1:RIMENTAL Ali1) OONrrROL ltROUPS 

CLASS 

A 
B ,..., 
v 
COlllp. 

ON 'rHE BASIS OP P.fWBLEN SOLVING· . 
(IOWA.TE.ST OF BASIC SKILLS), JANUARY, 1965 

CONTROL 

N 

30 
29 
24 
83 

X SD SEXl CL;\33 N 

6.83 1.02 D 22 
1·34 l.-41 E 23 
7.62 1.37 l+' 3.3 
1·24 l.Jl .14 Camp. 78 

Compal'ison of Composite l'>ieans 
Difference in the Means =.12 
SE of difference ••••••• =.18 
t ••• =.67 - . 

X 

6.93 
7.00 
7.34 
7.12 

SD 

1.16 
11>07 

D93 
1.06 .12 

As the above table show:s, both groups compared .favor-

ably with :regard to midterm achievement in problem solving. 

T'he t-ratio of .. 67 indlcates that there is no statistical 

difference at the five percent level. In comparing this 

table with the initial test in problem solving Table IX, 

page it is that eaeh class gained some ability 

to solve problems, but not to.the extent that they gained in 
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computational ability. It ia to note 

that Class 0 in the expel"imental group leads this gttoup 
again with a mean gain of .67 as to the oomputa-
tiQllal mean gain o:f 2.12. Class A again is lowest in this 
uoup 1r"ith a mean gain of .16. ln the control group Class D, 

wh_ made the lowest mean gain in compute. tion, leads the 

group w!tll a mean gain of "64; while Class E, which made the 

most mean l'ain in computation, made the least mean gain in 

problem solv.'llg ( .28). It is. possible that some teachers 

stressed sOlVing and Othel"S stressed computation 

dUl'ing th:i.s halt year. A OOll:Q)uison the two groups at the 

middl.e of t.b.e year (Janual'y't 1965) 1ndicatea that the con-

trol group was very slightly superior to the experimental 
g;roup in mean performance. The difference 1n growth of , .38 
for the experimenta.l group as compared to .47 tor the control 
g:roup is not oign1t:1cent, ot co\U'lse, end the expel."imental 
gl'Oup still haa .12 mGan advantage. 

uitbmetic Concepts teat administeXted in Mq, 1965. 
continued to show the same ditte:renoe 'between the means ot 
th€9 two gl'Oups ( • 04) points which had been found on the same 

test e.dlniniatered dm-ing the previous two testing periods. 

The t-roatio ahows that this i.s not signi.ticant at the five 

pel' cent level. Beth elaseea show a mean aoo.re 

growth of .40 which does not show as much 81'\'lwth as the 

score growth of .65 on the .tirat hal.f year. 



FINAL COMPARISON OF EXPERIMENTAL AND COWrROL GROUPS 
ON TEE BASIS OF J\RITB}mTIC CONCEPTS 

(IOiA TF.ST OF BASIC SKILLS), MAY, 1965 

EXPERil•IE!:r:lT. AL CONTROL 
-
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GLASS N x SD SEXl CLASS N X SD SEX2 
A 29 A.66 .78 D 22 A.22 .98 
B 28 .13 .92 E 23 .18 1.os c 24 8.01 1.19 F 32 7.93 ·15 
Comp. 81 7.83 1.03 .12 Con;>. 77 7.79 1.01 .12 

Compuison of Composite Means 
Difference in the Means = .04 
SE of difference ••••••• ... .17 -t ....................... - ·24 ... - . 

A stud:y of the gains made by individual classes during 
the periods, September-, 1964 to January, 1965, and Janua17, 
196$ to 11ay, 1965; reveals contrasts. lt 
l-Ias shown earliel' that Class C of the experimental group . 
gained 2.12 points on the Iowa Test (Arithmetic Concepts, 

A·l) the first of these peiods (see pe.ge 51), but 

it gained' only .04 points during the second pel'iod of time. 

The gains of Class A, on the otheJ:t hand, these two 

instructional periods weN .2.3 and 83. points respectively. 

'<lith regud to the control group, Class D, which 

made the smallest mean gain from September 1964 to Janllal"1 

1965 .( .42), also made the smallest gain dving the 

second half year ot the expei-i:nient · ( • 27) • Class E, on the 

othelr hand, made tho highest mean gain during both phases 



of the experiment (.82 and respectively. 

'rABLE XV 

FiliAL C011PA.EISON OF E.LPERIHENTAL AND GON':fROL GROUPS 
ON THE BASIS OF PROBLE.t\1 SOL VlNG 

(IOWA 'fEST OF BASIC sKILLS) , MAY so 1965 

CON1J:ROL 

CLASS N X SD SE;a CLASS N x SD 

A 29 ... .30 .97 D 22 7.27 1.07 
B 28 1.41 E 23 7.76 1.26 
c ?4 a ... 1.49 F 32 7.73 .95 
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Comp. 81 7-7· 1 • .35 .15 Comp. 77 7.61 1.10 .13 

ot Composite Me.ans 
Difl'erenee in the Means : .16 
SE ot di.f'terenee ••••••• :: .20 
t •••••••••••• , ••••••••• = .80 

It is evident by examining the abeve table that both 

groups compare favorably with regard to end-of-year achieve-

ment in problen\ solving. A comparison ot the two groups at 

th$ end of t.he year (:Hay• 196$) indicates that the experi ... 

mental group was slightly superior to the control group in 

mean perfol'IJ.llUlce. However, the mean difference of only .16 

is not significant, and i.s assumed to be due to chance !'actors. 

All ot the classes 1.n the experimental group made appro.xi-

naa tely the same mean growth the second. ha.l£ y-ear 

(Class .... 47 • Class B .... 61 and Class 0 - • ::i?he 

posite mean growth was .$3 as compared to the Janual'Y' test 

which .showed a mean growth of only • 38. 
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In ccuparing data from Table XIII and additional 
cont:rasts a.J:'e noted tdt.h respect to gains in problem solving, 

with respect to individual ela.ases. From January to Nay, 

Group D made the' sma.l.\est mean growth ( • 34) as compared to 

the largest one tram Sllptembe:r to January ( .64); while G:roup E 

made the largnst 1'lt8e.n growth :froom January to Nny (. 70) as 

compared to tm1 smallest one .from September- to { • 28). 

GPoup D also made the smallest computational mean growth from 

Jan1lS.l"y to 1-!ay ( • 27 ) and i':ttom January· to May ( • 42) • However, 

Group E, which made the highest mean g:ttovth in problem solving 

( .76), also .made the highest mean gro'&'rth 1n computation ( .$9) 

from January to }iay. 
In eomputatiun mean growth fozt the yea.!', both gl'Oups 

show a mean growth of l.O!). In problem eolving, the experi-
mental gJJoup made a l!l·!lan growth of ,. 91 and the control group 

made a mean growth of • 96.. If 1. 00 is considel"ed to be a 

noJ.'Iinal yeal' t s mean growth, then· in computation both groups 

achieved slightly ove.r the average, and in p:roblem aol ving 

both achieved slightly under the expectancy 

ot gl'IO'Wth. 

In compuing m.uan growth to IQ tests obtained on the 

verbal batte%"y1 it wol.Ll.d appear that groups with a relative-

ly high IQ woUld do better in both Ell'ithmetic concepts and 

problem solving than those with a lower :mean IQ. In tl:e ex-

perimental group Class C w.i:th a mean IQ 107.21 showed a 
mean growth or 1.16 in arithmetic concepts and 1.19 1n 
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e.ri thmetic problem solving. In the control group the highest 

mean IQ Trras .found in Class E, (105. 15 11 which had a mean 

of 1.41 in arithmetic concepts 1.04 in arithmetic 
-problem solving. The results in the comparison ot the othe.r 
c.:11.sses &ll'e: 

1. Class B with an average IQ of 104.33 showed a mean 

ot 1.23 in arithr.1etic concepts and a mean 

groWth , · t' 4 97 in pl'Oble.m solving. 
2. Ola.·s F with an IQ of 103.81 showed a mean 

growth of j_ .oa years 1n uitbmetic concepts and a mean 
growth of • 9t"' years in problem solving. 

). Glass A with an average IQ of 101 • .$0 ahowed a mean 

of 1.06 years 1n a.rit.b.Inetic concepts and a mean 

growth of .63 'fGUs in pl'oblem solving. 

4. D with an avex-age IQ ot 100.04 showed a mean 

gPowth or • 69 7ears in e.zti thmetie concepts and a mean 
growth ot • 98 yea:tta in problem solving. 

In all classes except l'Jlass D the children with relatively 

loweP lQs -did better in aritm,&etic concepts than in problem. 

uolving. 

II. RESULl'S OF TEST IN UNDERSX.ANDD1G 

It was shown EUU'lier (Table XI, page !r.O) that with 

to the initial status 1n the !!.!!:. !!l 
t.he expel:'imental group was aome"What sup&:caio:tt to the contl'Ol 

group 1n mean per1'oma:ace.. •.rhe diffe:Nnoe of • 78 points in 
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favor- of tht •xppimental composite how•ver, 
was fO'tmd to l\e not siwdticsnt at the five pep cent leveJ. 

aa the obtained was .64. 

TABLE XVI 

MID .. DAR C-OMPARISON OF F.t.XP.ERIMDTAL AND CONTROL ·GROUPS 
. ON 1'ID1 OF !fEST D UNDERSTANDlNGS 

JANUARY I 1965 

CONTROL 

CLASS N I SD SEXl CLASS N I SD 

A 30 )$.67 s.ss D 2l 33.19 9.-7S 
B 29 4J..83 11,15 E 2.3 36.3S 9.90 
c 24 42.00 11.55 F 33 ,38.21. 7.40 
Comp. 83 39,6.$ lO.SS 1.20 oomp. 77 36.52 9.10 

Table m shOws a companso,n of the teat scores in 

the two poupa in 196.$. The ex ... 
P,:n.ntal. SJtOUP had a .3·13 pout :mean than the oontl'Ol 
group. When the t .... value was .found. this pl"'ved to be signif-

icant at the .five PtJi cent level. SUch a gain then would not 
'be eonaidJl•ed to b• dut to ehsnce, but be u 
t.'td.a case to be due to tU e®:tent .and •tnod o£ te$<)h.i;Qg 
used in the 

In "the poup. Claas B (Vel'bal. IQ meana-

ll2.,SO 8X14 Non-verbal maan lQ.-104.3.3) lBS4e the lal-sestt meSl'l 

of ll•3.l• (ftef•r to Tables .XI and XVI). Cl.aaa C al.so 
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made a large mean growth in understandings (.5.33). The mean 

Verbal IQ. of this class was 108.0.5, while its mes.n l'Ion-Verbal 

n., 1-ras 104.11+. !;lass .'\, uhich a r.lUch less mean crowth 

in understandine;s (.5.34), had a mean Verbal 1!.,: of 106.3.5, and 

a mean Non-Ver.bal of 101.,50. Perhaps this difference in 

means a.ffected the growth in understandings. 

In -the control group Glass ::, uith a nean Verbal IQ. 

of 110.3.5 end t:. mean Non-Verbal IQ of 105.75, made the 

greatest mean growth in understandings (7.39)'. Glass D 

F made a growth in understandings o.f ,5.10 and 4.70 
respectively. However, Class D had a me.an Verbal IC:, of 

104.83 and a mean Non-Verbal IQ of 100.04, tvhich 'tvas 'quit.e 

a bit lower than the mean of Class li' (Verbal-110.65 and 

Non-Verbal-103.81). This does nol:i seem to tvarrtUlt the a.s-

sUl'llption made previously--that a high Hi mif;ht affect; mean 

growth in understandings. 

Since the experlimental and control groups were not 

at the beginuing of the experiment on the basis 

of mean in the £f Understandings, it was 

decided to carry out another comparison, this uith respect 

to individual gains made from the beginning' ut the experiment 

to January. 

Table rvii indicates that the children in the experi-

mental classes gabled 2.52 points more, on the average, than 

did the children in the control classes. This dif.ference is 
I 

signi.ficant the five per cent level (t a 2.45). 



'l'he above findings tend to support the assumption 

made previously that modern content and approaches to the 

teaching of mathematics laud to a bet·;';er understanding or 
the number system than cnn be expected through traditional 

content and methods. 

TABLes XVII 

?1.ID-YSAR CO?lPARI.SON OF EXPBRlBEN'rJ\L AND COlJ'rH01 GROUPS' 
INDIVIDUAL GAINS ON rrm. BASIS OF 

TEST IN UNDERSTANDINI}S, JANUARY, 196,5 

GROUP I·E;\NS GAIN SD 

EXPERIMENTAL 83 7 .. 71 6.72 
CONTROL 78 ,5.19 6.24 

Difference in the Means - 2.52 
SE of dii'i'erence ••••••• - 1 •. 03 !.·.... . . . . . . . . . . . . . . . . . - 2.45 
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TABLE li.IJIII 

FINAL C071PARI30N OF CONTROL GROUPS 
ON THE BASIS OF TES'I' IN UNDERS1'ANDING3 

HAY, 1965 

RI:i{i;11T AL CON'.rROL 

61 

CLASS N X SD sf,' ···n CLASS N X SD SEX2 

A 28 
B 28 
0 24 
Comp. 80 

9.20 D 22 
.8.61 10.95 E 23 

4,3.87 13 .. 55 F 33 
44.00 11.85 1.30 Comp,. 78 

Comparison of Composite Neana 
Ditfe:rence in the HeMs = 1.17 
SE of difference ••••••• ; 1 •• 82_ t. . . • . • • • . . . . • • . • • • • •. . . 64 

36.09 10.70 
45.05 12.50 
45.79 8.25 
42.83 11.20 1.27 

Table XVIII, which shows the comparison ot the two 

groups in Ma::r, indicates that the modern group still 1-1as 

son1ewhat superior to the traditional group in mean pertor-

mance. However, the di.f:t'erence in mean perfol"mallce of 1 •. 17 

of the composite classes was tound to be statistically not 

significant when the t-ra.tio was applied. At this time the 

control group had received a year of modern mathematics 

instruction, and the experimen·!;al group had .zaeceived a whole 

yea:r of 1.ihis type of instruction. 

The control group had a m.ea.n growth of 6. 3l from 

January Hay as compared to the mean growth 

ot the composite of 4.35 in the smue period (Table XVI, page 

58 and Table XVIII, page 61 J • The group .had had a 
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composite mean growth of 5.95 in January as coropa.red to the 

experimental group of 8.30 (Table XI, page 40 and Table XVI, 

page 58). ':rhe control group seemed· to move rather steadily 

ahead while the experimental group showed a rapid grm.rth and 

then a slowing do1m. The e.A.-perirnental group sho-t-Ted a r.1ean 

growth for the school year of 12.65 in understandings. 'rhe 

control group showed a composite mean erowth of 12.26 for the 

school year. ('.D-a.ble .a, page 40 and Table XVIII, page 61) 

In analyzing the classes individually'it is inter·asting 

to note that Class B which showed the greatest.mean erowth in 

January (11.33), refer to S:'able XVI, also showed the greatest 

mean growth in l''Iny (6. 78). As has been pointed out, this 

class has a high mean IQ, but not a great deal higher than 

Class c. Teacher interest and enthusiasm have contri-

buted to this difference. The total reean growth for the 

Class in understandings (18.11) is 5.46 points higher than 

the 1nea..."'l growth for the composite experimental class. 

Class C 1 which had achieved a mean f::;rowth or 8. 33 

points by January, showed onl;y an additional grovith of 1.87 

points in means by Hay, ..,..rhereas Class t.; with a w..ea••1. erowth 

of .5.34 by JanuaryJI continued to grow more evenly, with an 

additional mean growth of 3.83 points by Nay. A question 

arises in the examiner's r.UUrrd as to what happened Class C's 
. 

environment to cause this slowin::; dolm in rate of gr01.rth. The 

Hi means for Class .:::, as may he seen by referring to ·ra.ble II 
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and III, pages 31-32, is comparatively high. 

Class E, which had the highest mean growth by Januaey 
(7.39 points), also had the highest additional mean growth 
by Hay ( 8.69 points). total mean growth for the year 

(16.08) is well above the composite mean growth tor the con-

trol group (12.26). Glass D, ·with a mean gl'Olrth of .5 .. 10 by 

January and 2.90 by N.ay, showed the only decrease in mean 

growth when modern mathematics was intl--oduced. Class F, 

with a mean growth of 4. 70 by Janu.9.I"y, improved more rapidly 

under the teaching of modern mathematics, with a mean 

of 7.58 by Nay; a total of 13.53 for the yea:z-. 

The results or this testing program support the 

hypothesis that there wotud be no significant difference . 
in the ability of children to compute accurately 
pupils taught in a modern mathematics p:rogram as 
to those by the traditional type of' progre.m. No 
significant difference W$.s found between the control and 

exper:L."llental groups with respeet to their ability to solve 

However, a significant difference at the five 

cent level was found at the :mid-yeai- in the ability of ohild... -an 

to understand the number syst.Srn and its :function. •.rhe ex ... 

perimental group t·rere superior in this After the eon .. 

trol group had been taught modern mathematics tor half a 

year no significant differences were found in the test for 

understandings. Howey-el', the experi...""len"Cal group had 

received modern mathematics tz-aining tor a whole year still 

were slightly superior. 
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III. BVALUATION OJ? 'l'h"F.: 

In order to determine the students' interests end 

their attitudes tm-tard mathematics, a questionnaire '\vas 

sented to them three times during the year. Ea.ch student 

ranked his interest from one through eight in six listed 

subjects and t1-10 blanks upon which they could indicate other 

choices i.f they desired to do so. 'l'he first choice "tvas 

weighted sL;r.; the second, .five; and similar tveights were 

assigned down to a weight of one for the sixth choice. 

was assigned to each subject in which a child expressed 

no interest. The seventh and eighth choices were discarded, 

as many of them did not fill in the two optional blanks. 

1'he weighted in each subject was totalod for the 

classes and for the control classes, and each 

of these numbers uas divided by the number of questionnaires 

filled in each section. This final number for each subject, 

listed in'the chart below, represents the comparative inter-

est between that su.bject and the total interest possible. A 

score of six would n1ean that every child put; that subject 

first in ranking order. rrhe results for August. January, 

and May are shown. 

In August, the experimental group chose 

as their favorite subject with a weighted value of 3.78. 

This was followed by reading (3.46 1 science (3.29), and 

spelling (3.14). In Janua:ry, mathematics was still their 
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favorite subject although it had decreased a little in popu ... 

larit7. Reading was second choice and this was followed 

by science and spelling. In May mathematics continued as 

first ehoioe, but again had decreased slightly in popularity. 

Science had gained in populu•ity and ranked second in pup1la' 

choice ot favoi-ite subject. sp,,lling za&llked third at this 

time 1 and reading was fourth. 

Mathematics, when taught by modem methods, does not 
seem to engendex- more interest thau it had the study, 

Howevel', :mathematice appeus to be liked by to:r its 

own sake. 

TABLE XIX 

COMPARATIVE PUPIL IN 'r.BE 
VARIOUS CURRICULUM AREAS AT DIFFERENT INTERVALS OF TIME 

(HIGBE.a VALUES Di'DlCATE PREFERENCES) 

EXPERlMENTAL COMPOSITE CONTROL COMPOSITE 

AUGUST JANUARY 1-f..AY JANUARY l4AY 

SUBJECT 

English 2.S5 2.78 24165 2.66 2.$5 2.88 
So.c. st • 2.61 2.$5 2.8.3 2.69 
Math. .3.78 3.7.3 .05 4-17 3.55 
Science 3.29 3.07 J.44 2.8.$ 3.10 3.2,3 
Reading 3.46 3.44 .).23 2.72 
Spelling 3.14 ,3,02 3.1 ,3.20 3·31 .3.1 
An 1.09 1,4.$ 1 • .22·· 1.0,3 .65 1 • .31 
Masic ·44 .10 .57 ·49 .86 ·74 Ed. .52 .6$ .61 • .39 ... 62 .J4 

.10 .20 .19 .1.3 .19 .ll 



The control group, in August, ranked mathematics as 

first choice with a greater weighted value (4.05) than the 

experimentrLl group ( 3. 78). Headint; ranked in second place 

(3.23), while spelling (3.20), and social studies (3.06) 

held third fourth places in children's interest. 
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In January, the control group again ranked mathematics 

as beat-liked subject, with a slight increase in the com-

parative value (4.05-4.17). Spelling (3.31), science (3.10) 1 

social studies (2.83) ranked second throUgh fourth t:hoices 

raapecti vely. At this time they hs.d studied tl'adi tional 

mathematics as they had 1n other grades. 

In Hay, lvhen the eonti"ol group had studied modern 

mathematics for half a year, still first 

in popularity; but the interest in it was less ·Ghan it had 

·been previous inventories (3.55). It also had a 

lower rank order t;ha.n the experimental group in l·Iay ( 3. 55-
3.69}. This drop in popularity may have 'been due to the 

fact that- the subject was introduced in the middle of the 

school year; and the teachet-s .may ha't-"e .t'el t a need to try 

to cover all the material, and so hurried the children in 

their classes a little more than they should have. Science 

(3.23), spelling ( 3 .. 18), reading (2. 97) 1 and English (2.88) 

ranked second to fifth places respectively. Science is the 

only subject which see:rn.ed to have gained each tiue in pop-

ularity. 

Tha that mathematics was the first choice o.t' 



subjects in both groups seems to support the hypothesis of 

educators that children do like mathematics and t-.rill enjo:sr 

it for its 01m sake. 

/ry 
OJ 

•rable .'C'': sho1rrs the ans;;vers to the questionnaire whieh 

was .filled out three times du:x·ing the yeara In the Table 

the questions are stated, and the answers given by the two 

groups are .given in percentage :f(.•rr1. 1i'ollovling t:b..e IJ:'able a 

Short discussion is given. 
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TABLE XX 

ANS'I'IEBS '110 QUES'l'lONS IN 1NTJ1iiES'i'-AT'fi:i•UDE l.N"V:Elt'1.10R:l 
A'£ DIFFERENT INTERVALS OF 'l'lMts 

1. subject have you !E_ent the most time on outside ot 
class lii £he past? ----- -. ---------

GROUP CONTROL GROUP 
Subject August J anuaey Ha.y August January May 

F.nglish 4% 5;6 1"'1 65(, !!' 
Social Studies 6 21 16 18 60 
Mathematics 42 39 .47 39 59 1.3 
Science 8 4 10' "9 15 .... 
Reading 21 25 23 25 8 3 
Spelling 4 4 4 5 4 3 
Art 6 2 4 
Husic l .3 l 1 
Physical Edu. 4 2 .. "" Hec.reation 4 ... - -
2. hhich sub_ject receives £f. zour 

GROUP OON'I'ROL GROUP 
Subject August JB.nUal'Y August January Ma7 
English 5% 2% 2.5% 34 I--' s.o% 
Social Studies 20 12 10 29 .. 0 17 16.0 
.H:athematics 35 55 $9 31.0 51 62.0 
scietnee 4 6 5 5.0 ll 5.0 
Read.ing .20 15 15 17.0 4 s.o 
Spelling 10 4 4 11.0 4 5.1 
bt - 5 4 4 - 1 4.c 
lvfusic l 2 2.5 3 1.5 

Othe:rs l l 2.0 1 • .$ 

3. Indicate tour interest .!.!! :mathematics .!!! tc1lows: 
.... 2!0. · 

High 
Average 
Low 

25% 
71 
4 

33% 
52 
15 

CONTROL GROUP 
· JanuiF.f May 

17% 
77 
6 

42% -54 
4 

29% 
59 
12 
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TABLE XX (continued) 

4. How much help do you get from y-ow;e parents Ol' othe:r mem-
Ktid. z or ma:ehematrcs, cnom 

one !?!tlietol!0!!_7 m aaz, <Ji) !!_alp 5fi!J.! 
Ofien, Jie p, 

EXPERIMEWrAL GROUP CONTROL GROUP 
Degree of AUgust J'anuaJ"1 i.Jay August J'anuary May 
Help 

a 
b 
c 
d 

Degl"ee of 
Help 

a 
b 
c 
d 

Years of 
Math study 

a 
b 
c 
d 
e 

4% 
12 
69 
15 

-% I 

13 
71 
16 

.E-XPERIMENTAL GROUP 
August January May 

5% 
2 

35 
58 

-% 
5 

38 
57 

l% 
5 

39 

GROUP 
August Janus.r7· 'May 

p 6cl I'!J 

l 4 3 
12 19 6 
5 2 9 

76 69 76 

13;t;; 
. 17 
66 
4 

3% 
26 
59 
12 

S% 
1.3 
65 
17 

CONTROL GROUP 
August Januacy May' 

13% 
22 
42 
23 

4% 
6 

32 
58 

CONTROL GROUP 
August: Yanuary 

12% 6% 
2 -14 14 
9 43 

63 37 

6% 
13 
23 58 

Ma7 

16% 
.... 

16 
8 

60 
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TABLE XX ( eontinue(t} 

7. How lllllch 111athematics he.s yoUP had? (Use one of the 
cnoiceT!E, question 2_}. - - - - - -

Years ot 
Math study 

a 
b 
0 
d 
e 

EXPERIMENTAL GROUP 
August January May 

7% 7·l'' I" 
6rf to 

1 1 
13 22 17 
4 5 5 

75 66 71 

COW.i'ROL GROUP 
AuguaE January May 

16% 6;Z 10% 
1 3 -10 18 19 
7 17 13 

66 56 58 
8. Is mathematics discussed 1n ;tt\u:- home? Select one ot tile {a' a.Iways, ortin, tc) ra:r""iiiii'. - - - - .. - . 

Alllount · ot 
discussion 

a 
b 
e 
d 

GROUP 
Augusli Janti.s:zi Ylliy 

20 
68 

7 

1(}/ 
JO· 

25 65 
9 

c;;f -;tJ 
21 
74 ,.. 
·' 

CONTROL GROUP 
AugUst Janu.ary May 

25 
66 
6 

51'& 
23 
66 

6 

2% 
22 
68 

8 
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In examining Table XX: which shows the results obtained 

by the questionnaire, one notices that the control group .telt 

that they spent an amount of their time outside ot 
class stw:\J'ing mathe..1US.tics. This was especially tl'Ue while 

they were studying traditional mathematics, where there was 

a 20 per cent increase in time. ltfteP they began studying 

modem mathematics, the amount of time increased by only one 

per cent. The time spent on reading decreased by 17 per cent 

1.n the fi:Pst half J'8al', but increased seven per cent in the 

second half. In social studies there was e. decl'Oaae of time 

spent d"tiring the second half of the ye al' of 12 per cent. 

The experimental poup spent 15 per cent more or tl:util-

tim$ on social studies during the first half or the year. 

However, this decreased by 10 pe" cent during t:a.e last halt 

of the The stud7 ot mathematics increased eight pe:tt 

cent, also, during the second half ot the yea:¥!'. :Both gl'OUpa 

spent ln()l'tO. time studying mathematics than any other subject. 

In- stud7ing pupil t-esponaes to queption two, one is 

again impl"esaed with the' diapPOpol1tionat• amount 

ot time spent atuqing thea mathematioa astJisJlmenta aa o_..,. 

pared with all their othe!' school subjects.· At the begin ... 

ntng ot yeaJ! the llVenge amount ot time oent b,- the con-
trol group was al.most one thi.rd ot their atu.t17 time. This 

figure then increased to ove:P half ot their study. time. 

8aDle _round figures hold twe tor the e.:x:pePime:ntal group, also. 
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Social studies and reading claimed most of the balance of 

their time at the start of the school year. In both groups 

the time spent on these two subjects decreased with the 

year's work. 

The following questions might arise in one's 1nind: 

f'Is this a true picture or did the child only feel it to be 

true? If it is true, does the child need this much time 

spent on one subject, or is it that it is easier to get help 

at home in this a.l'ea e.nd so he completes his ·other assign-

ments at school and takes his mathematics home?" More re-

search would hs.ve to be done to provide an answer to these 

questions., 

The answer to question three is pertinent to our 

attempt to find an answer to hypothesis number there 

will be no difference in pupil interest in and enjoyment of 

mathematics whether they are taught by modern methods or 

traditional methods of mathematics. Among the children in 

the control group, interest was high in 17 per cent of the 

srunple at the stal't of the school year. Aftezt a half yeaz-

of instruction in traditional mathematics, high interest 

was expl'essed by 42 per cent of the children. This was an 
'· 

increase ot 25 per cent. After studying modern mathematics 

for half a year, this high interest decreased 13 per cent. 

The childl-en with low interest in mathematics iu the control 

group showed little change while they were tradi-

tional mathematics, but eight per cent more of them 
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to feel low interest after they ha.d studied 111odern mathematics 

for half a year. 

In the e.xperi:nental :-;roup there was little chan;:;e in 

interest shmvn in 1nathem.atics. 'l'here TA"as un eight per oer.!.t 

increase in Januar;;- among those expressing hig..."l-J. interest. 

'l1here 'tvas also an 11 per cent increase in 

to have lm·i interest in mathe1natics. By Hay, both ol' these 

figures had decreased again. From this study it would seem 

that children are more interested in traditional nmthe!J'I..c.tGics 

courses. 

In answering question number four, most of the chil-

dren in both groups felt that they got sollle help at home in 

studying their nathematics assign.-rnents. ln the experimental 

group four per cent of the children felt that :received 

help every day at the start of the school year. In January 

and f:Iay none of the children in this group clai..-rned to get 

help every, day. ··.bout one-sixth of this n;roup also reported 

that they-received no help. This could be caused by the 

parents 1 unf!Uirlliarity with madam mathematics. 

In question nmnber rivB, more of the control 

group report that thoir parents get after thom every day, or 

that their parents ger: nfter them. very often than do the 

parents of the ex-perimental· Both groups report that 

their parents get after then occasionally. Hm.rever, the con-

of parents of the control group decreased es went 

on, while that of the parents of tho 0roup ra-
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mained about the same. A little more than half the exper1-

·mental. group claim to be on their own with regard to re-

sponsibility for throughout the course ot the study. 

Only 23 per cent of the control group claimed to be on their 

own at the beginning of the experiment, but by the half year 

this had increased to 58 per cent. It is possible that as 

the children grew in ability they did not need as much help 

and so did not ask tor it. 

On questions six and seven, :many pupils answered 

"I d.on' t known. Because of the incompleteness of these re-

turns, with the resulting lack of validity, these questions 

are not being discussed in this paper. A questionnaire sent 

home to the parents at the start of the experiment would 

have presented a more valid answer. 

About one-fourth of the child:ren in both groups claim 

that mathematics is discussed in their home quite often ·(2o;;... 
257&). Sixty-six per cent ot the children in the eontrol 

group olaim that it is discussed sometimes.. This figure 

l:'aised two peP cent when they. began taking modem mathematics. 

1n .the experimental group, the number who discussed it some-
times i,nez.eased .from 68 per cent to 74 peza 'Cent. This would 

beazt out the beliet of mathematicians and othfoli:P scientists 

that people becoming aware of mathemat;i.cs 

and its pl"'oblama. l'rlany of them undoubtedly find ·a. gz-eater 

need to1! .mathematics in their daily work and x-eading,. also. 
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IV. SUHHARY 

In Chapter V the results of the Basic Skills 

were presented, and were drawn between these and 

also with the ones given a·t the beginning of the year. In 

the next section the results of the !!!! !a Understangings 

were presented. These were compared with each other and with 

the initial test. No sign.ifieant dii'ferences were found in 

my of the tests except in the test in undel'standings which 

was administered in Showed a superior result 

on the part of the experimental group which was signif'icant 

at the five per cent level. 

The questionnaire then was evaluated. It was shown 

that pupils tend to r.mk Jllathooua.tics high as a favorite 

subject in both groups. also report spending a great 

deal of outside study in the subject. A larger percontage 

of the children in the traditional classes expressed high 

interest in mathematics than did those in the experimental 

classes. 11\.ppuently mathemati.cs is being discussed a great 

deal ln the homes of these ehi.ldren, and by inference in the 

United States, aceordil'-8 to their answers on the question-

naizte. 

In Chapter VI, the tinal chapter, a summary of the 
-

experiment will be given and some conclusions will be dra'Wll 

in relation to the hypotheses given at the beginning of this 



CHAP'rG.R VI 

SU1>11<1ARY AND CONCLUSIONS 

I • 3Ul<U-1ARY 

This study was set up to determine the nature and 

extent of learning of computational skills and problem solv-

ing techniques when presented in a mathematics program. 

By a comparison of' sixth grade class·.9a divided into equivalent 

and taught by two different methods--traditional and 

modern--a partial answer was derived. The Iowa Test of Baaie ___ .._........, .... 

Skills was used to measure achievement in computation and 

solving &!ills. 'rwo further questions were explored 

at the same time ( 1) t-Ihich method better developed under-. 

standings of the concepts of mathematics, and (2) which 

method engendered more enjoyment and enthusiasm on the part 

of the stud.ent'i A test in understandings and a questionnaire 

constructed by the experimenter were used to obtain data for 

the purpose of to answer these two questions. 

Other studies pertaining to this problem do not pro-

vide substantial evidence to ·eitber method as the better 

one to use in the teaching of mathematics. This is due to 

the fact that much or the new mathematics is still experi-

mental and studies have not been published Ol' hav• been sharp-

ly cri tieised as not being carefully enough controlled. 

Three classes in each group made up of sixth 
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pupils in the Grand Rapids, :M..innesota, school system during 

the school year 1964-65 composed the samples to be tested. 

The groups were equated on the basis of IQ (Lorge-'l'horndike 

Verbal and chronological ages, 

achievement in all school subjects (Iowa Test of Basic Skills), ------
and mathematical understandings in Understandings) • 

The two groups then were by two different methods of 

instruction in mathematics for the first half year, the modern 

(experimental group) and the traditional (con'trol group). At 

the half year point, the design of the experiment was moditied, 

with the result that both groups were taught mathematics from 

the modern approach. 

The pupils in the experimental and control groups 

learned an equal mmount of computational skills 

and problem solving abilities at the end of the half year 

with a vePy slight but statistically insignificant superiority 

shown by the control group in problem solving. In understand-

ings the experimental group showed signit'icant supe:riori ty 

over the control group. The group at this time evinced 

interest in mathematics with 42 per cent showing high in-

terest compared to .33 per cent ot the experimental group; and 

only :f'ouza per eent prQ.tessing interest to 15 per 

cent o:f the experimental group. 
-

At the close of the school year both groups showed an 

approximately equal growth in computation and problem solv-

ing abilities. Both groups showed a mean growth of 1.0.5 in 
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computation.. In solving, the control group showed a 

mean growth of .. 96, and the eA."P&rimental group showed e. mean 

growth of .. 91. In Ul1derstandings, the expel:timental group 
with a superior mean of 1.17. seemed to be some-

what superior to the control group, but this was found to be 

statistically not significant. There was no difference in 

interest at this time by either group, but the con-

trol group which had had modern mathenmtics for only halt a 

year showed a 13 per cent loss o.t high interest and an eight 

per cent gain in low interest in mathematics. 

In both groups, ma.the.roatics ranked first as their 

.favorite subject at all three testing periods. Both groups 
.• -

reported spending a disproportionate amount of time on math-

$l'!la.tics outside ot school time as compared to all. other sub-

joets.. They also admitted that they received some help in 

nu;.thematics at home. Apparently mathematics is being dis-

cussed in their homes quite rrequently. 

II. CONCLUSIONS 

The study indicates truit children taught modern 

mathematics as described in this paper did well as those 

chi1dren taught in the traditional curriculum when compru:-ed 

with respect to basic and problero solving. It 

must be pointed out that the tests given were stapdardized 

for traditic>nal mathematics. At the time of the experiment 

there were no teatn covering these outcomes Which were stand-

ardized tor modern mathematics programs. 



They also did as well in achievement in computation 

and problem solving as other classes when compared to the 

national norms for the test. 
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In the test for understandings, it was apparent that 

the experimental group did betteJ:• work than did the control 

group at the half year. The group bettered their 

previous record when taught modern mathematics during the 

second half of the year. 1ne experimental group were still 

superior at this time but not significantly so. It would 

seem that modern mathematics teaches a better understanding 

of the number system and its functions than does the more 

traditional appr9ach. 

factor to be considered in evaluating this 

study is that neither the students nor the teachers 

had any priol' backgJ:Jound in modern m.a.the.matics. 'l1he in-

sePVioe training for the teachers was being given at the same 

time they began teaching the course. 'l'11e textbooks were un-

tamiliar_to the teachers since they saw them for the first 

time on the day school Considering this information, 

the l'esults obtained show that l!lOd&l"'l mathematics has an 

equal if not higher value than traditional mathematics as a 
' 

method of teaching our mathematics today. 

'l'he fact that traditional mathematics seems to evoke 

the greater interest may be due to the unfamiliarity ot the 

teacher with the material, the lack of a mathematics 

backgltOund on the part of the children which would tend to 
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make it more difficult for them to understand, wnd other 

factors guch as poor teacher attitude towards the subject, 

poor family attitude toward the subject, or a lack of material 

with which to vrork. 

III. IMPLICi\TIONS OF THE STUDY 

Both tradi tiona.l emd rnodern instructional methods 

of teaching sixth grade mathematics are acceptable when mea-

sured by traditional standardized tests. However, modern 

mathematics seems to give children a better understanding of 

mathematical concepts. A study of this type would be more 

valid i:f' it could, h'lve a lone;e:r duration. ·rhe children in 

the experimental group should have had a year or more of 

modern mathematics and the teachers should have 

been experienced modern mathemanics teachers. Jtandardized 

tests to test modern .mathemutics concepts also will have to 

be devised. 

J\s- studies are still going on and new textbooks being 

the final word has been said, as yet, about 

mathematics. Many methods now proposed must be tried out, and 

teachers must take an t'.ctive part in the stUdy. Certainly, 

educators must be constantly evaluating the new and the old 

programs in order to keep the good of both of them and dis-

card the bad or outdated parts of the mathematics-program •. 
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DISTRICT llUJ:ffi:3B. 3lu 
ITbSCA COUHTY 

GR.sUD P.APIDS , MIHHESOTA 

Il'1TEP.Ef.:T•ATTITUDE IllVENTCRY 

DATE SCHOOL ----------------------- ---------------------
This questionnaire is designed to determine the attitudes and interests of 

students in the field of mathematics and other areas. Read each question or state· 
ment thoroughly before answering. Select the for each statement or question 
that you feel best fits your situation. Please answer as truthfully as possible. 
All the information you give will be kept confidential (secret) and will not 
influence your marks in any way. 

Please rank the following courses according to your interest by writing the 
numeral 1 for the course that you find the most interesting, 2 for the second most 
interesting course, and so on. Be sure to nUiber each course that is listed. You 
may add other courses if you wish to do so ar.d rank them also. 

a. Englioh e. Rc=ading 

b. Social Studies f. Spelling 

c. Mathematics g. 

d. Science h. 

-------------------------------1. Which subject have you spent the most time on 
outside of claso in the past? 

----------------------2· l<lhich subject now receives the most of your time? 

-----------------------------3· Indicate your interest in mathematics ao follows: 
(high, average, low). 

-------------------------------4. How much help do you get from your parents or 
other members of the family in the study of mathe-
matics? Choooe one of the following: (a) help every 
day (b) help'quite often (c) some help (d) no help. 

-------------------------------5, To do my homework in mathematics - select one 
of the following: (a) parents get me every day 
(b) parents get cfter me quite often (c) parents get 
after me occasionally {d) on my own. 

-------------------------------6• How much mathematics has your Select 
one of the following: (n) junior high only (b) 
and plane geometry (c) complete high school math 
program (d) at least one college mathematics course 
(e) don't k.now. 

-------------------------------7• How much mathematics has your mother had? (ryse 
one of the choices in question 6) 

-------------------------------8· mathematics discussed in your home? Select 
one of the fo llo't·1ing: (a) altfoys (h) quite of ten 
(c) aometimes {d) never, 



SCHOOL DISTRICT NUilB2R 318 
ITASCA COUNTY 

GHAHD RAPIDS, l1INl:1;.!;S0TA 

TEST OF UNDERSTANDINGS n:I HATHm.;t .. TICS - GRADE VI 

SCHOOL _____________________________ NAME --------------------------------

DATE ---------------------- SCORE --------

DIRECTIONS: In each of the examples belO'Iil there are four possible answers. Choose 
t he correct answer and place i ts l e tter in the blank provided to the left of the 

Do any computation necessary in the space provided to the right of the 
problem. 

EXANPLE: 
__£___ 1. 

1. 

2. 

3. 

vlhen we add 2 and the sum iS 
A. 8 
B. 2 
c. 5 
D. None of the se 

It takes hmv many figures to write one million? 
A. I , 
B. 9 
c. 11 
D. None of these 

Which means 27 hundreds and 3 tens? 
A. 27,030 
B. 2703 
c. 2730 
D. None of these 

98,690 rounded to 
A. 90,000 
B. 98,000 
c. 99,000 
D. 100,000 

the nearest thousand is 

4. vJhich is rend fourteen million, three thousand, thirty-four? 
A. 14,003,340 
B. 14,300,034 
c. 14) 003 '034 
D. None of these 

_____ 5. How many groups of 100 objects equal objects 
A. 6 
B. 60 
c. 6,000 
D. None of these 

-- 6. The average of 3}. , and 2 3/8 is 
A. 3'3/8 
B. 9 5/8 
c. 9 9/8 
D. 10 1/8 



SCHOOL - 2 -

--

7. 15, 340,000 equnb h:.v1 m.:::my ten thoucnnd.c? 

" u . 

9. 

10. 

A. 5 
B. 15,340 
c. 340 
D. 1,53lr 

Rov1 many thousands does it toke to make a :.1illion? 
A. 10 hundred 
B. 1 hundred 
C. 10 thousand 
D. 1 thousnnd 

1:. r ectangle 24 inc hen by 36 inches contains how mnny squore feet? 
t. .• 5 
B. 6 
c. 60 
D. 864 

10 10 X 10 'T 10 equals A 

L. 10 ,000 
B. 100,000 
c. 1,000 
D. None of the se 

__ 11. Using Roman numerals to count: by ones, the next number after CLXXXDC 
v1ould be written 
A. CXC 
B. CLIV 
C. CLXXXX 
D. CLX..XXIXI 

12. Hhich is the Rora;:m nun:.arnl· for 3L,:)? -- A. CCXLIX 
B. CCCXLVI 
c. CCXLVI 
D. None of these 

13. -- 6 3/4 X 3 1/4 = 
A. 
B. 21 15/16 
c. 23 5/8 
D. 25 3/ L} 

__ lL}. Hhich of the following nulllQrala has the largest digit in the hundred 
thouoonds place? 
A. 67,526,209 
B. 9 ,879 
c. 654,287 
D. 100 ,000 
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__ 15. vJhich nur:,ernl stnr.d.s for n nui2ber thn;:; i s UJ :.:i!...IJ.es 400? 

A. 4,00:J 
B. 400, 000 
c. 4,000,000 
D. 

__ 16 . 45/100 eqm!ls 
A. b..S 
B. 4. 5 
c .. 45 
D. • 

__ 17. The 6 with nn x on top of it is how r:w.ny times as large in vnlue ns the 

18. -

19. --

underlined 6? x 

A. SOO 
B. 1000 
c. 10,000 
D. 100 

Uhich numernl 
thousnn.ds hundreds 

( 3 34 
A. 4-498 
B. 6598 
c. S39G 
D. None of these 

7.5 X 3 -
A. 3225 
B. 322.5 
c. 32.25 
D. 3.225 

66,6.Q6 

another Hny to write this? 
tens ones 
19 G ) 

__ 20. Hhich is read thirty thoucand, three hundred three? 
A. 3,303 
B. 30,303 
c. 30,033 
D. None of these 

___ 21. 5,277 rounded to the nearest ten is 

22. --

A. 528 
B. 5, 290 
c. 5,300 
D. 5,230 

\<Jhat per cent of 
166 2/3% ... 

B. 
c. 60% 
D. None of the:>e 

20 l. S 12? 
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__ 23, How mnny groups of t2n ob jec t s equal 34,280 ob jects? 

A. "' u 

B. b,28 
c. 342 
D. 3,428 

__ 100 hundreds l}Q t ens mean the snmc a s 

2.5. --

A. 10,400 
B. 10 ,040 
c. 10, 
D. 14 , 000 

L;O% of 80 
A. 3,200 
B. 320 
c. 32 

is 

D. None of these 

__ 26. Another nnme for l O,GOO is which of the s e ? 
f:.:. . 10 + 800 
B. 10 ,000 + 800 
c. 1000 + 800 
D. lOB + DO 

__ 27. A mean ing for 3:.;) , 000 in which of the s e? 
A. 3000 hundreds 
B. 30 thousands 
C. 3000 tens 
D. None of these 

___ 28 . 5/12 expressed as a decimal correct to t he ne arest thous nndth is 
A. • 500 
B. • 417 
c. 0 416 
D. None of these 

__ 29 . By how much must you multiply n million to make n billion? 
A. By 10,000 
B. By 100 
C. By 1 , 000 
D. By 10 

__ 30 . A mean ing f or 16,480 is whi ch of the se? 
A. 16 ,480 tens 
B. 1, 640 t ens 
C. 16 hundreds, 480 tens 
D. 1, 648 t ens 80 ones ·· 
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___ 31. 7,860 ,24-8 rO'..m.d2d to the hnlf iD 

A, 8,000,000 
B. 7, 800, 000 
c. 7' 500' 000 
D, 

___ 32. Look at the excm.pleo in the box. Annexing tw·o zeroes to the 
right of 348 nultiplies its value by hov1 many times? 

( 348 ) ( J4,tiOO ) 
A. 10 
B. 1, 000 
c. 100 
D. Noile of these 

_33. The 6 vl:i.th nn x on top iG how many tin:cs as large in as the 
underlined G? x 

6.£, 666 

L .. r 
() 

B. 10 
c. 100 
D. 1,000 

____ 34. Which of these numerals expresses the largest value? 
f-l. • 8 
B. • 756 
c. . 089 
D. . 7999 

35. In 3412 the - 1represents a value hovT many times ao lc!rgc .:1s the 2? 
A. 2 
B. 100 
c. 200 
D. 20 

36. The mixed --- number 7 6/10,000 equals v7llich of the following decimals? 
,, 

1: •• 7.006 
B. • 76 
c. 7.6 
D. 7. 000-:J 

___ 37. In v7hich of these numerals does the fJ. four million? 

3D. ---

A. 47,350,000 
B. 254, 836, 000 
c. 74,862 
D. 795 

The perimeter of a 
A. 12 10/3 inches 
B. 131.; inches 
c. 2Jl2 inches 
D. inches 

which measures 6 5/8 inches on a side is 
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__ 39 . The 3 with an }: on top is how r>.1any time o large .:1s the underlined 3? 

A. 10 
B. 1/10 
c. 1/100 
D. 100 

X 
1_,333 

__ &,0. Hhich of the exnmplec below "l.vill have the same answer ao the exa.uple 
given here? 

A. .15) 7.5 

B. 15 ) 7. 5 

c. 15 ) 75 

D. 1.5) .75 

--1.5) 7.5 

__ 41. Which of these fractions expresses the largest value ? 

__ 42. 

A. 3/8 
B. 1/L} 
c. l/6 
D. 1/2 

The difference 
59 and 42 is 
A. 963 
B. 231 
c. 29 

bet'i;·7een the product of 37 and 93 and the product of 

D. None of these 

__ 43. Nine inches are v1hat part of a yard? 
A. 
B. 3/4 
c. 9/12 
D. None of these 

__ l}4, "Hhich of these frnc tions expresses the smallest v c.1ue ? 

__ l}5. 

A. 1/12 
B. 1/10 
c. 1/8 
D. 1/6 

vJhich of 
A. 9/4 
B. 12/l.:. 
c. 15/9 
D. None 

these improper fractions can be changed to the whole number 3? 

of these 



.. 
TEST OF UNDEP.STANDINGS IN }:lATHm'.tLTICS - GRADE VI 

TRUE OR FALSE 

SCHOOL ____________________________ ___ UAi:IE. ________________ _ 

D.:;_TE:.__ _______________ _ 

DIRECTIONS: Read each ntateQent carefully. Decide if it is true or false. 
Circle the T if the statenent is true or the F if it is false. 

T F 1. It t .::tices 11 numerals to vJrite a billioa. 

T F 2. 576,225 rounded to the nearest hundred thousand is 600,000. 

T. F 3. The Roman numeral for 879 is DCCCLXXIX. 

I F L:.. The Roman numeral for 784 is DCCLXXXVIX. 

T F 5. The cornerstone of a building bears the date MCDL. This me.::tns that it 
was builtt'in 

'.C F 6. In a field 32 rods v1ide by 60 rods long there are 307,200 .::tcrea. 

T F 7. 13 + 24 - 24 + 18 ---
T F 16 X 32 = 32 X 16 

T F 9. 74 - 42 = 42 - 74 

T F 10. 48 ; 6 = 6 f 48 

I__I_ll. (8 + 6) + 4 8 + (6 + 4) 

I__E_l2. (10 - 6) - 4 = 10 - (G - 4) 

I_j[_l3. (2 X 4) X 3 = 2 X (4 X 3) 

L_Ll4. (48 8) f 2 = 48 7 (G 2) 

T F 15. In our numer.:-t tion te·!.· .. v7e use 

T F 16. Lr836 equalc X 1 .' \ _ v X 1 (' _u X 10) + 

T F 17. lL;50 equals 1000 L:. JO ' 50 + s. ..... 

L.E._18. 3.5, 3. 50, 7/2 all mean the 

T F 19. The sum of three vJhole nurnbern 

Oi."?. ly tea bnsic r a 1 s. 

(G " lJ ,, 10) + (3 X 10) A A 

same number. 

is ltj.8. 6. 

.!..._!_20. Hhen we add zero to a number, the sum is that number. 

+ 

!_L21. Hhen vJe subtract zero from a number, we get the same number. 

LE:_22. VJhen we ruultiply a number by zero, ue get the same number. 

L__L23. 3 3/8 is larger than 3 3/ L}. 

I.,_L_24. 6 X ( 3 + 4) = ( 6 X 3) + ( 6 X • 

1--[_25. 6 3/4 - 5 3/8 ; 1 3/0 

r v . 
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