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CHAPTER I 

INTRODUCTION 

I . THE PROBLEM 

The mathematics teacher has long been disturbed by the large num

ber of students who voice a dis I ike for mathematics and who avoid 

mathematics courses whenever possible. Gough, a teacher of mathematics 

from the sixth gr ade through j unior college over a period of twenty-five 

yea r s , stated that many of these students are actually victims of "mathe

maphobia" . 1 Tutlock termed these fears "emotional blocks" and charged 

that they were responsible for a "shrinking per cent of students study

ing mathematics. 112 Such concerns brought about investigations into the 

atti tudes which produced this dislike and fear of mathematics . 

It has long been believed by most educators that a student's atti

tude towa rd a course affects his achievement . As early as 1937, Allen 

pos tulated that, "Favo rab le emotional attitude toward both teacher and 

topic is probably the greatest contributing factor to student success 

and the me ntal a nnoyance of unfavorable emotional attitude contributes 

most to fai lure. 113 Pe rhaps the feelin gs of educators about this subject 

can best be summarized by Kinney and Purdy: 

1M. F. Gough, "Mathemaphobia: Causes and Treatments," Clea ring 
~o use, XXV I 11 (Ja nuary, 1954 ), p . 290 . 

2Mary K. Tut loc k, "Emoti ona l Blocks in Ma thematics, " Mathemat ics 
TJ_~c~er, L (Decembe r , 1957 ), pp . 572- 573 . 

3J . [I i Allen , "Some Psycho log ica l Phases of Stu de nt Success in High 
Schoo I t-1athemat i cs " Mathematics Teache_r:::_, XXX (Novembe r, 1937), p . 323 . 

, ------- - --
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. 8ecause lea rning is co lo red by emotions, considerations of feel
inri s :oward the s~b_ject i s pa rtic ular ly importa nt in establishing 
a des irab le learning s ituation . Favorable attitudes are of course 
a n~cessa r y b~t no t a s uffi c ient cond iti on for lea rning . Althouqh 
?es1r~b le att itu des do not guarantee s uccessfu l expe ri e nce, learn-
1nri takes olace on l4 if the pup i Is develop favorable attitudes 
towa r d the subject. 

Fo r this reason, the development of favorable attitudes is usually one 

of the objectives of mathematics instruction. Johnson and Rising state 

as o ne of the goa ls of mathematics educat ion that, "The student develops 

att itudes a nd apprec iat ions which lead to curios ity, init iative, confi

dence a nd inte rest .1• 5 

Altho ugh it is gene rally accepted that att itu des play a major role 

in achievement, this belief has been quest ioned. Accord ing to Wofford 

a nd Wi I loughby: 

A number of educato rs have held that student attitudes are 
c ritica l in determini ng scholasti c achievement. Others have 
stated that persona l ach ieveme nt motives provide such a con
s istent academ ic pe r forma nce leve l that course related attitudes 
a r e relatively unimportant . 6 

Few re sea rch stud ies have investigated the rel at ionshi p between atti

tudes a nd ach ievement . A rev iew of these studies leads Ne idt and Hed

lund to the conclusion that such studies have " usua lly found significant, 

a I though sma I I , re I at i o nsh i ps . 117 In a paper presented to the 

4L. B. Kinney a nd R. C. Purdy, Teaching Mathematics in the Second
a r y Schoo l_ (New York: Rineha rt a nd Compa ny , Inc . , 1952J°, - p . 285 . 

5oonova n A. Johnson and Gera ld R. Rising, ~ui d~ines _i_~r:_ Teachln_g 
Ma themat ics ( Be I mo nt, ca I i torn i a: Wa dsworth Pub I i s h I ngCompany I Inc., 
1967) , p . 14. 

6J . c. Wo fford and T. R. Willoughby, "Attitu des a nd Scholastic Be
hav ior II Journal of Educational Research, LXI (Apri l, 1968), p . 360 . 

, ---- --
7c O N "dt d o E. Hed lund, "The Re lationship Between Changes in 

Attitud~s To~= ~d /~our;e a nd Final Achievement," Jo~~ ~f- -~du_<:_ational 
5es.::_ar<:._h_. LXI (Octobe r, 1967), p . 56 . 
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Nationa l Cou nc i I of Teachers of Ma t hematics recently , Nea le states that 

the ro le of attitudes toward mathemat i cs in mathemati cs ach ievement , 

if any, is modest a nd s ugges t s the poss i b i I i t y th at f avo rab I e attit udes 

a re caused by lea rning rathe r than that lea rning i s ca used by f avo rab le 

att i t udes .
8 

He s uggests a lso th at a student learns not so much becau se 

he "enjoys di scovering the order! iness of mathematical relationships , 

9 
bu t rathe r that he wants to be an obedient person and do his duty. " 

St at eme nt of the problem. The purposes of this study were: (I) 

t o i nve sti ga te the change, if any , in the students' attitudes toward 

ma t hematics fol lowing a course of instruction in mathematics ; (2) to 

i nvesti gate the relationship between the attitude of students toward 

ma thema tics at the beg inning of a course in mathematics and their 

ach ievement as measured by their g rade in the course; and (3) to in

vesti ga t e the relationship between the attitudes of students toward 

mathematics fo l lowing a course in mathematics and their achievement in 

t he course . 

Li mita ti ons . This study was I imited to sixty-one students enrol led 

in Mat hematics 200 , Fundamental Concepts of Mathematics, at Austin Peay 

St at e University in Clarksvi I le, Tennessee, during the spring of 1969 . 

These 6 1 students we re selected from 167 students enrol led in the Funda

me nta l Concepts of Mathematics course. The others were eliminated because 

of unavai lab ility o f ACT scores or because of previous enrollment in col-

lege ma t hema ti cs courses. 

8Daniel c. Neale, "The Ro le of At t itu de s in Lea rning Ma t hematics" 
( t d t the Nat ·10na l Cou nc il of Teac he r s o f Mat hemati cs An-pape r p rese n e a 
nual Meet ing, April 24, 1969 ) . 

9 
-~bJ~ . , p . 12 . 
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The conclusions of this study are based upon the assumption that 

attitudes can be accurately measured. This assumption has been ques

tioned, but this autho r agrees with Malone and Free l that: 

While some authors dec lare that one's verba l attitudes may 
not actually measure what one wi I I do whe n he encounters acer
tain object or situation, and, as such, attitude quest ionnaires 
mere ly measu re ve rba l attitudes toward symbolic objects or situa
tions, it wou ld seem p laus ible that they do represent the cur
rent, consc ious att itude of the person in the abse nce of some 
conc rete exp lanation why they do not. It is of course possible 
that they do not rep rese nt an un consc iou s att itude and ?Cher 
tech ni ques would appea r necessary to explore that area. 

Howeve r, thi s study, I i ke a l I attitude studies , is subject to certain 

I imitat ions--namely the weaknes s in the in s trument in measuring att i 

tude and also in possib le lack of truthfu lness in the answers . 

The validity of the conclu s ions of th i s study is a lso I imited by 

the ext e nt to which course grades are a measure of achievement. Doug lass 

says that ma r ks a s a c rite ri on of achievement may not be fully val id 

since they a re ofte n measu res of "doc i I ity, promptness , personality , 

attendance, d i p lomacy, etc . 11 11 However, since the course grade is the 

crite rion used mos t often in schoo ls and universities to mea s ure stu

dents' ach ievement, it was chosen fo r this study. 

Siqn~~~n~e o_~ the stud y . It has long been suspected by many educa

tors that the re is a signif ica nt rel ationshi p between a positive attitude 

10w. H. Malone and E. L. Freel, "A Pre I imi na ry Study of the Group 
Attitudes of Junior and Se ni or High Schoo l Students Towa rd Mathematics," 
J?_u_r_n_a_l_ o!_ Educati ~~al ~~-e~~_c_h_, XLVI I (Ap ri I, 1954 ) , p . 599 . 

11 Harl R. Doualass, "The Pred icti on of Pup i I Success in High School 
Mathemat ics II t1a th ~ma t i cs Teacher , XXV I I (December, 1935 l , pp . 489-490 . 

' --- -------- ---- --
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t owa r d ma t hemat ic s a nd h igh ach ievement in mathemati cs, but othe r s 

c ha rge t hat resea rc h st ud ies have f a il ed to est ab li s h pos itive ly the 

ex i s t e nce of s uch a re lati onsh i p . Th i s resea rch i s s ignifi ca nt in 

t ha t it i s a continu ati on of resea rc h at tempting to esta b lish the 

ex iste nce of a s ignifi ca nt rel ati onsh i p between attitude and achi eve 

ment. 

The stu dy i s a lso si gnificant in that it attempts to determine 

what cha nge t akes p lace in students' attitudes towa r d mathematics afte r 

ha v ing comp let ed t he course, Fun damenta l Concep t s of Mathematics . Such 

a s tu dy has not been done at Aust in Peay State University . 

I I . THE HYPOTHESES 

The fo l low ing nu l I hypot heses we r e made: 

I . The r e i s no change in t he atti t ude of s tu dents toward mathe 

mat ics fo r ge ne r a l educati on during a pe ri od of instruction in mathe

ma ti cs . 

2 . There i s no d i ffe rence in achieveme nt in ma t hema tics for 

qe ne r a l educat ion bet wee n s tu de nts with a poo r attitude towa rd mathe 

ma ti c s a nd students with a good atti tude t owa r d ma t hema tics as meas ured 

at t he beg i nn i ng of the course . 

3 . The re is no d if fe re nce i n achieveme nt in mathematics fo r genera l 

educati on between student s with a poo r att itude t owa rd ma themati cs and 

st ude nts wi th a good at ti tude towa r d mathematics as meas ured nea r t he 

end o f t he cour se . 



I I I . ORGAN IZATI ON OF THE STUDY 

This first chapter has defined, stated, and g iven the I imitations 

of the prob lem under study . It also includes the hypotheses and the 

s ionificance of the study . Chapter I I i s devoted to the review of the 

6 

I iterature which is related to this study . Chapter I I I out I ines the 

methods of procedure used in conducting this study, and Chapter IV pre

sents the statistical analysis of the data . Chapte r V presents the con

c lu s ions of the stu dy and the recommendation s based on these conclusions. 



CHAPTER 11 

REV IEW OF RE LATED LITERATURE 

I. DEVE LOPMENT OF THE STUDY OF ATTITUDES 

As ea rly as 1862 , the psycho log i st He r be rt Spencer emp loyed t he 
I 

t e r m, "attitude " . In the last f i f t y years, the study of att itu des 

has occu p ied a centra l place in social psycho logy . 2 With thi s emp has is 

3 
has come many def initi ons o f the terms. The de finition of att itude 

that seems most widely accep t ed is t hat by Al I port : 

An attitude i s a me nta l and ne ura l state of readiness , 
organ ized t hrough expe ri e nce, exert ing a directive or 
dynamic influence upon the ind iv id ua l' s response

4
to a l I 

objects a nd s ituations with wh ich it is re lated . 

Thu s it is the definition accepted fo r this study . 

By 1954 , the study o f attitudes had become a vita l concern in edu-

t . 5 
ca 10n. 

I 

Mat hemati cs educators became concerned about attitudes t owa rd 

Go rdon W. Al I po rt , "Att itudes," Readi ngs in Attitude Theory and 
t1easureme nt (New Yo r k: John Wiley and Sons , Inc~ 1967 ) , p, 4, 

2 
Ma r v in E. Shaw a nd Jack M. Wri ght , Sca les for the Meas ureme nt of 

Attitudes (New Yo r k: McGraw- Hi I I Book Compa ny, 1967)-,-p. I . -

3Fo r a rev iew of some trad iti onal def initi ons, see Shaw and Wri ght , 
p . 3 . 

4 A I I po rt , op . cit . , P. 8 · 

5
H. H. Remmers, Int roduction to Opin ion and Attitude Measurement 

(New Yo r k: Ha r pe r and Brothers, 1954), p . 393. 
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mathematics spec i f ica ll y. It was in 1954 that Go ugh st at ed he r concern 

about "mathemaphob ia116 and in 1957 that Tutl ock wrote of 11 emotiona l 
7 

blocks" t owa r d ma t hemati cs . 

The fir st elaborate research studies of the attitudes associated 

with I ea rning mathematics were conducted by Dutton. In 1951, he sur

veyed the attitudes of prospective teachers of arithmetic. He compiled 

a I is t of favorable and unfavorable attitudes (seventy-four per cent 

were unfavorabl e ) from students' responses to the questions: (I) What 

a re the mos t important favorable attitudes that you have toward arith

meti c as we beg in our study of the teaching of this subject in the ele-

menta ry school? ; 
8 

arithmetic? 

(2) What are your most unfavorable attitudes toward 

For his study , attitudes were defined simply as "the emo-
9 

ti ona I i zed fee I i ngs of students for or against something . " Dutton con-

tinued his study of attitudes in 1954 by devising a scale for measuri ng 

attitudes towa r d mathematics based on the responses given by prospective 

t eachers . This study was a very significant one in the study of 

6 ~. F. Gough, "Mathemaphobia: Causes and Treatments," Clearing 
~o use, XXV I I I (Janua ry, I 954), p. 290 . 

7Mary K. Tutlock, 11 Emotional Blocks in Mathematics,1 1 Mathematics 
Teacher, L (December, 1957), p. 573 . 

8\~ i I bur H. Dutton, "Attitudes of Prospective Teachers Toward Arith
me ti c ," Elementary School Journal, Lil (October, 1951), P· 84. 

9 ib id. 
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mathema ti cs att i tudes s ince it conc luded that a scale could be devi sed 

tha t would give s igni f icant i nformat ion abou t stude nts ' att i tudes towa rd 
10 

ma thematics . 

Seve ra l succeedi ng s tu d ies concerning at t itudes about mathemat ics 

have emp loyed the Dutton attitude scale. Among other instruments for 

the measureme nt of ma themati cs attitudes is the scale, Attitudes To-

i I 
via rd Ma themat ics , deve I oped in 1960 by GI ad stone, Dea I and Drevdah I 

and the Revi sed Math Attitude Scale, devised in 196 1 by Aiken and 

Dreger . 
12 

In research re ports and other writings concerning mathematics atti

t udes, each autho r has his own definition or description of mathematics 

at titudes . The definition by Corcoran and Gibbs seems to be inclusive 

of t he others and is the accepted definition for this study. A student's 

att i tude t 01ta rd mathematics is, "A composite of intellectual apprecia-
13 

tion of the sub j ect and emotional reactions to it . " To clarify, it 

i nc ludes I i kes, dis I ikes , appreciations, prej udices, and interests. 

IOW i I bur H. Dutton, "Measuring Attitudes Toward Arithmetic," Ele-
me~t3_2 School Journal, LV (September, 1954), pp. 24-31. 

11s haw and Wri ght , op . cit., pp. 237 - 242. 

12~~- , pp . 242- 243. 

13Ma ry Conco ra n a nd E. Glenadine_ Gi bb , "App ~aising Attit~des in the 

L · f ~• t hemati cs " Eva I uat ion In Mathemat I cs , Twe nty- SI xty Year-ea rn Ing o .,,a , _ _ ,---,.,,...--__, - - f M th t · (W hi ngton D C . 
book of the Nationa l Counci I of Teachers o _a ema ics as , · · · 
The Na t iona l Cou nci I of Teachers of Mathematics , Inc. , 196 1 ) , pp. 105-1 06. 
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I I. RELATED RE SEARCH 

Amon~ the s tu d ies of the re lati ons hi p between attitudes and achi eve

Me nt i s one by Ai ke n a nd Drege r. The ir 1961 stud y involved entering col

lege f reshme n. They devised a ma thematics attitude scal e by the use of 

pa rag raohs descri b ing attitu des t owa rd mathematics, which were written by 

310 co ll ege s tu dents, for use in the ir stu dy . The sub j ects were enter ing 

co l leqe fre shme n enrol led in general mathematics, intermediate al gebra , 

an d co ll ege a lgeb ra classes . Multi p le regression analyses of the predic

t ive va lue of the mathema tics attitude scale were made with sixty ma les 

and s ixty- seve n f emal es . It was found that mathematics attitudes made a 

s ignificant contri bution to the prediction of course grades for g irls, 

but not f o r boys . Studying fift y- two ma les and s ixty-three females, they 

fo un d a lso that mathematics attitude scores cou ld be used t o pred ict gains 

in sco res from init ia l to final administ ration of mathemat ics achievement 
14 

t es ts when tra ining had been inter jected . 

In 1963 Lyda an d Morse expe rimented with fourth grade students to 

see if s tu de nts' attitudes towa rd a rithmetic cou ld be changed in a posi

t ive d irecti o n as a result of effective teaching methods and also to see 

wh at e ff ect this ch ange had on a ri thmetic achi evement . The Dutton Arith -

meti c Attitude Scale and the Stanford Arithmetic Achievement Test were 

14L. J . Aiken a nd R. M. Dreger, "The Effects of Ahtt
1

itudesL
1
~n(~e~;u 

"Jou rnal of Educat ional Psyc o ogy, e -fo rma nce in Mathemat ics, 
a r y, 196 1) , oo . 19- 24 . 
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adm ini s t e red t o the sub j ects . They we re then taught for t wenty -one 

in s tructi ona l pe r iods of forty minutes each . Emp hasis was placed on 

s uch t op ics as: concept of numbe rs, unde rstanding of numerati on sys

t ems, p lace value, and the use of fundamental operations . Fol lowing 

t h i s instruction, the attitude sca le and achievement test were aga in 

adm ini ste r ed . The researchers found that changes in attitude took p lace 

in the des ired d irection and that these changes produced si gnificant 

J5 oa in s in a rithmetic ach ievement as measured by achievement tests. 

Bassham and Murphy made a study with 159 pupi Is in five sixth

orade classes in 1963. They employed the Dutton Attitude Sca le to study 

the re lat ionship between attitudes abo ut mathematics and classification 

as over-or under-achieving according to intel I igence scores and reading 

comp rehens ion. They found that a si gnificant relationship ex isted ; al

most three times as many students with hi gh attitudes over-achieved as 

unde r-achieved . 

To dete rmine whether students' attitudes are critical in determining 

scho lastic achievement, Wofford and Wi I loughby studied the att itudes of 

seventy - two gene ral psycho logy students at a coeducational state university 

in 1968 . A forty-item sentence compl eti on t ype att itude test was used. 

It consisted of four scales of ten items each to obtain scores for atti 

tudes toward the instructor, the course, col lege, and I ife, as wel I as 

15 d E C Morse "Attitudes , Teaching Methods , and Arith-
met ic A~hi ~:e;~~~ , ~n~rithm~ti~ I_e~cher, X (March , 1963 ), pp . 136- 138 . 

16Ha rre l I Bassham, M. Murphy, and K. Murphy , "Attitude and Ach ieve-
h XI (February, 1964), pp . 66-72 . 

ment in Arit hme tic ," Ari thmetic Teac_e~, 
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a comnos ite sco re . Cours d 1
• e gra es we re s igni f ica nt ly co rre lated with 

attitudes t owa rd the cou r se as we ! I as ·t w1 h t he compos ite att it ude 
17 sco re . 

Antonne n dev ised a Semanti c Diff e renti a l for measuring students' 

attitudes rega r di n9 mathemati cs. He app lied the t est in a long itu d ina l 

study in which stu dents whose attitudes toward learning mathematics had 

been measu red in the fifth or sixth grades were retested six years late r 

when t hey we re in the e leventh or twelfth grades . He found a positive , 

but low, co rre lation (0 .305) between the secondary attitude scores and 

the e lementa ry attitude scores . The students ' attitude towar d lea rning 

mathema t ics became les s favorable as the students prog ressed in school . 

In study ing the rel ationship between attitudes and ach ievement, Antonnen 

fo un d low co rre lations bet ween achievement test scores and elementary 

attitude s (0 . 218) and bet wee n achievemen t test scores and secondary 

at t itudes (0 . 379 ). The cor rel at ion between mathemati cs grade point av

e rage and e lementary attitudes was 0. 31 I whi le the correlation bet wee n 

grade po int ave rage and second a ry attitudes was 0 . 432 . In summary, it 

was fou nd t hat low cor relations existed bet ween ma thematics attitude 

scores and both elementary and second ary mathemat ics ach ievement. A 

somewha t hi gher correlati on existed between secondary mathematics atti-
18 

tude and secon dary mathematics achievement. 

17 W" I I hb 11 Attitudes and Scholasti c Be-J. C. itJo fford and T. L. 1 ou g Y, . 
havio r " Jou rna l of Educational Research, LXI (April, 1968 ), pp. 360- 362 . 

' -----
I 8R . H. 

Attitude and 
to Seconda ry 
Minneapoli s , 

A t nen "An Examination into t he St abi I ity of Ma themati cs 
non t'. h ' to Mathematics Achievement from Elementary 

Its Rel a ions 1p . . • M' t 
1

11 (d ctoral dissertation Un1vers1ty of 1nneso a, Schoo l Leve o ' 
1967) . 
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The Inte rnati o na l St udy o f Ac h ie vement in Mathema ti cs , wh ich was 

beri un 

me nt . 

in 196 1, co ns i de r ed t he re la ti o ns hi p between att itudes a nd achi eve 

Five attit ude sca le s we r e const ructed fo r the study entitled: (I) 

Inte rest: (2 ) Des ires Mo re Mathematics ; (3) Mathematics as a Process ; 

(4) Diffi c ulty o f Mat hema ti cs ; a nd (5) Impo rtance of Mathemat ics . Cor-

re lat io ns betwee n these sco res a nd Total Mathemat ics Scores we re obt a i ned 

fo r fo ur pop ulations: (I) thirteen-year-olds ; (2 ) students in the grade 

leve l conta ining most thirtee n-year-olds ; (3 ) mathematics students in 

f ina l seconda r y school year; (4) no nmathematics students in fin a l sec

o nda r y s c hoo l yea r. The coefficients o f correlation between the mathe

ma tics sco r es a nd inte rest we re in the 0 . 27-0 . 34 range, between mathe

ma ti c s scores a nd the desire for more mathematics in the 0 . 19-0 . 25 range , 

betwee n ma thematics scores and "mathematics as process" in the negative 

0 . 24- 0 . 08 r a nge, between mathematics scores and "difficu lty of mathematics " 

in th e negat ive 0 . 07-0 . 00 range, and between mathematics scores and " impor

tance of mathema ti cs" in the 0 . 04- 0 .1 3 range . Interest in mathematics and 

the desire to ta ke mo re mathematics were positively related to achievement, 

and achieveme nt was pos itively, but weakly, correlated with student belief 

about the impor tance o f mathematics . On the other ha nd, achievement scores 

co rrelate d negativel y with the attitudes toward mathematics as a process 

a nd towa rd the d i fficu lty o f lea rning mathematics . The study concluded 

t ha t, "The coeff i c ie nts of correlation between ach ieveme nt a nd att itu des 

a re sma I I 
19 

i n ge ne r a I . " 

I 9 H , ( d ) I nte rnat i ona I Study of Ach ievement 
To r s ten usen e · , --c--=~--;-;:;-,-)-- -- 153- 154 

matics ( New Yo r k : J ohn Wiley a nd Sons, 1967, PP · · 

in Mathe-
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0 va n conduc t e d a s tu dy f rom 1964 t o 1966 t • 

o dete rmi ne the effects 

n f CR rta i n mode rn ma themati c s programs (Bal I State, UICSM, and SMSG ) 

on t he att i tudes o f stude nts toward mathemat·ics. The experiment in -

vo l ve d 126 oa irs o f mathemat ic s c la sses composed mostly of ninth 

a rade r s . Eac h t eache r taught a pa ir of classes--one expe ri mental, the 

othe r conve ntional . The majo r conclusion of the study was that the 

expe rimenta l prog r ams had I ittl e eff ect, in comparison to conventional 

nrog r ams, o n the att itude o f students towa rd mathematics. In this study, 

Rya n a lso studied the relationshi ps among various indices of mathematics 

attitu de ( inte rest , pe rce ived utility, ease of lea rning, etc.) and indi ces 

o f ac hievement (course g rades a nd achievement test scores). The hi ghest 

co rrel a tion (0 . 3 1 l ex isted between scores on the Aiken Mathematics Interest 

Sca le and cou r se g r ades, while the correlation between the interest scores 

a nd ach ieveme nt t es t (STEP ) scores was 0.23 . Correlations between scores 

on t he Dutton Mathema tics Attitude Scale and ma thematics achievement were 

i n the 0 . 22-0 . 28 r a nge . Ryan concluded from these scores that correla

t ions between attitude indices and measu res of ach ievement were relatively 

20 
lov, . 

~le a I e , afte r reviewing the findin gs presented by Antonnen, Hu sen , 

a nd ~ya n, ad mits that, at first g lance, the above data g ive s support--

20 J . J . Rya n, "Effects o f Modern and 
. t . t d Inte rests and ri cu la o n Puo , I At I u es , ' f' 

( ,•l ash i nri t o n, , D. C. : United St ates Of Ice 
0 e sea rch, 1968 ). <M imeog r aphed . l 

Conventiona l Mathematics Cu r 
Pe rcept ion of Proficiency" 
of Ed ucation , Burea u of 
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thoua h I imited--to the be li ef that favorab le att itude leads to lea rn -

i na . 0

ut he be li eved that, s ince in each of these cases attitudes and 

ach ievement were meas ured at the same t ·1me these I t · Id , corre a ion s cou 

just as we l I mean that lea r n i ng ca uses favo rab le attitu des . Therefore, 

he did a s tudy with 105 s ixth grade boys, adm ini s t e ring a Semanti c Di f

fe rent ia l at the beg inni ng of the yea r t o meas ure attitu des . An ac h ieve

ment test a nd a n inte l I igence test we re a lso admini ste red at t h i s ti me . 

At the end of the yea r, t he boys we r e ret est ed with an ad vanced form of 

the ac hievement test . A series of corre lati on a nd multi p le reg ress ion 

ana lyse s we r e made to pred ict achi evement at t he end of the yea r from 

the da t a r ece ived at the beg inning of the yea r. He found a corre lati on 

bet wee n att i tude a nd ach ievement of app roxi ma t e ly 0 , 35. Howeve r , he 

states that almos t t e n pe r cent of the va ri at ion was a result of atti 

tudes acting .Jo in t ly with pri o r achi eveme nt . He concluded that it is 

s t i I I i moos s i b I e to accept either hypothes i s--that favora b I e atti tudes 

ca use lea r n inq o r tha t lea rning causes favo ra b le atti t udes .
2 1 

In 196 1, Bast rom and Vlandi s stud ied 228 co llege stu dents t o deter-

mine the relationship bet wee n grades and attitude cha nge . Stu de nt s re -

soo nded to an attitude sca le a nd seve ra l weeks later were requested t o 

t d to t h i s attitude , adopting the opposi t e write an essay o n top ics re la e 

view f rom t ha t measu red by t he attitude sca le . Grades we re random ly 

and the at t itu de sca le wa s admini stered aga in. ass igned to the essays, 

d · Learn i no Mathemat i cs 11 

2 1 D . I C Nea I e II The Ro I e of Att i tu es In of M~ t hemat i cs 
a n1 e . ' . I Counc i l of Teache r s 

(pape r oresented to the Na ti ona 
Annua l t1eet inq, April 24, 1969 ) . 
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Thev found thnt qood grades serve as a re inforc inq ro le whe reas poor 

orades o r no q r ade at a l I had no effect . 22 

!e idt a nd Hed lund inquired i nto the re lationship between change 

in s tude nt attitudes toward a class a nd f i na l ach ieveme nt i n that 

c lass . Five at titude sca les were const ru ct ed to meas ure att it ude to

wa r d a pa rti c ul a r c lass . These sca les were adm ini ste red at two week 

inte r va l s to 573 co ll ege students enro l led in t hree d i f fe rent courses- 

a natomy, Eng l ish, a nd Ge rma n. They fo un d that attitudes become pro

qressively les s favo r ab le . They fo und i n t wo o f the th ree c lasses t ha t 

attitudes we r e s i gn if i ca ntl y re lat ed t o course gr ades ea rl y in t he pe ri od 

of instruct ion , when va ri ance due t o ab i I ity was contro l led , and became 

mo re closely r e lated as the pe ri od of i ns truct ion progresses . Howeve r , 

23 
a l I co r relat ions we r e sma l I . 

In 1968 Robe rts emp loyed the Rab inow itz Mathemat ics Att itude Sca le 

to s tu dy the at titudes o f 264 co llege f reshmen towa r d ma themat ics . Amo ng 

the conc l us ions o f t h i s s tud y we re these f in d ings : ( l l There was no s ig

nificant d iffe rence i n mathemat ics at t i tudes with respect t o sex ; and 

22R. M. Ba s trom a nd J . w. Vland i s, "G rades as Re inforc ing Con
tinqencies a nd At t i tude Cha nge," Jou rna l of ~~~!!._o~~'.syc ho logy, 
Ll l - (Ap ril , 1961), pp . 11 2-11 5 . 

23c . o. rJe idt a nd o. E. Hed lun d , "The Re lat ionsh i p Between c:a nqes 
in Attitudes Toward a Co urse and Fi na l Ac h ievement," Jou r na l :=,_!_ ~ __ uca_
tiona l_ Resea r c_h_, LXI (Oct obe r , 1967), PP · 56-5B. 
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(2) Stude nt s in the enq ineerinq track showed s ign ifi ca ntly more positive 

att i tudes t ha n did students i n terminal mathematics courses .
24 

The preceding evidence is inconclusive rega rding the relati onsh ip 

be t wee n attitudes a nd ach ievement . This author believes, therefore, 

tha t further investigation i s wa rranted . 

--·----- -- -- ----
Towa rds Ma th ," 

24 . "Attitudes of Co ll ege Freshmen 
Fannie Roberts, 1969 ) PP · 25-27 . 

tJ~~!_h~_~a_tJ_c~ Tea_<:_h~r , (Janua ry' ' 



CHAPTER I I I 

METHODS OF RESEARCH 

The s ubjects for t h is s tudy were c hosen from the 167 students e n

ro l led in five c lasses of Mathematic s 200 , Fundamental Concepts of 

Mathemat ics, at Aus tin Peay State University in Clarksvi I le, Tennessee , 

dur i ng t he s pr ing qua rte r o f 1969 . Fund amental Concepts of Mathematics 

is a one qua rte r co urse desi gned for the general education program. 

The textboo k used for the course is Introduction to Mathematics by 

Mese r ve a nd Sobel, pub I ished by Prentice-Hal I, Inc. The authors hope 

that t h i s text wi I I "leave the reader with a better picture of the true 

mea n ing a nd bea uty of mathematics as opposed to a traditional approach 

I 
1-i ith a maj or emphasis on abstract manipulations. " 

2 The Ra b inowitz Mathematics Attitude Scale was used to measure stu-

dents' at t itude toward mathematics. The scale is a Likert-type scale 

composed of fifty statements, twenty-five of which are positive and 

twen t y- five negative. The student signifies either agreement or dis

ag reeme nt with the statements, and one point is given for each correct 

response. The attitude score then is the number of correct responses. 

The sca le a ppea rs to have face validity in that a "yes" response to a 

I a nd l'' ax A. Sobel, Introduction to Mathematics Br uce E. Me serve v, ~.,,--~- - 4) 
( f N Jersey : Prentice-Hal I, -Inc., 196 , p. v. Eng lewood Cl i fs , ew 

2 ·t Ch · an of the Dep a rtme nt of Devised by Dr. W i I I i am Rab i no~ 1 z'. a I rm 
Psycho logy of Pe nnsy lva ni a St ate University . 



19 
positive statement denotes a favorab le att itude and a "no" 

response 

to a neqa tive statement de notes an unf avorabl e attitude. The sca le 

was administered to twe nty- e ight s tudent s enro l led in a Mathematics 

200 c lass duri ng the wint er qua rter of 1969 to determine its rel iabi I ity 

for this population. The split-ha lf method was used to y ield a rel ia

b i I ity coeffici en t of 0 . 90 . The scale and instructions are reproduced 

in Appe nd ix A. 

During the first session of the class in the spring quarter, March , 

1969 , the Ra b inowitz Mathematics Attitude Scale was administered to 

ob t a in a Pr e-Course Attitude Score. The scale was administered again 

during t he last week of the course to obtain a Post-Course Attitude 

Sco r e . 

Onl y the sixty-one students who had previously taken no mathematics 

cou r se i n college and for whom American College Test (ACT) scores were 

avai I ab le we r e chosen for this study. Final course grades were chosen 

as the c ri te ri o n for ac h ievement. 

The Pre - a nd Post-Attitude Scores of al I sixty-one students were 

used to de t e rmine wh at change, if any, occurred in students' attitude. 

Table VI of Appe nd ix B contains a I ist of these scores . These scores 

f t d t I led ·,n f "ive classes with three different teac he r s . are rom s u ens e nro 

Pe r t eac he r and t he d istribution accord ing t o sex The number of stude nts 

is s hown in Tab le I. 
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TAB LE I 

~U~RER AND SEX OF SUBJECTS PER TEACHER 

- ------=---=--~--=---====--================-
Males Females Totals 

--- --- - ----

Teache r 16 14 30 

Teache r 11 13 10 23 

Teache r 111 2 6 8 

·- - --- - - --- -- -

Tota l s 31 30 61 

--- ----- ·-- - -
-- --- - - - - - -·-- - - -----

To test hypothesis two, the Pre-Cou rse Attitude Scores of the sixty-

one students were ra nked from hi gh to low . Those students whose scores 

were in the uppe r 40 per cent were chosen to form the High Attitude Group, 

wh i I e those whose scores were in the lower 40 per cent formed the Low Atti-

tu de Grou p . Therefore, each group consisted of twenty-four students . 

Tab le I I shows the number of students per teacher and the distribution 

acco rd ing to sex for each group . ACT scores and course grades were tabu

lat ed fo r each group . Table VI I of Appendix B contains these tabulati ons. 
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TABLE I I 

NUMBER AND SEX OF SUBJECTS PER TEACHER ACCORDI NG TO 

PRE-COURSE ATTITU DE SCORES 

· - - ·• -- -·--- - ---~ - - ------------
High Attitude Group Low Attitude Group 

Males Females Tota ls Males Females Totals 
- - - -- - ---- . -

Teache r 8 5 13 5 6 I I 

Teacher 11 4 2 6 5 6 11 

Teac her 111 4 5 2 

- - - ---- --- - ----

Tot a l s 13 11 24 I_ I 13 24 

To test hy pothesis three , Post-Course Attitude Scores of the same 

s ixt y-one students were ranked from hi gh to low . The High Group and 

the Low Grou p were formed by the method out I ined in the preceding para

graph and, as before, each group consisted of twenty-four students . 

Tab le VI I I of Ap pendix B shows the tabulations of ACT scores and course 

qrades for these g roups. Table I I I shows the number of students per 

teac he r and the distribution of students according to sex for each group, 



TABLE I I I 

NUMBER AND SEX OF SUBJECTS PER TEACHER ACCORD ING TO 

POST-COURS E ATTITUDE SCORES 

22 

---------~ --

Teac her 

Teache r I I 

Teache r I I I 

Tota ls 

High Attitude Group 

----
Males Females Totals 

10 

6 

0 

16 

5 

2 

8 

15 

7 

2 

24 

Low Attitude Grou p 

Males Females Totals 

5 

5 

II 

6 

4 

3 

13 

11 

9 

4 

24 



CHAPTER IV 

STATISTICAL ANALYSIS 

Ana lys is o f variance was used tot t th es e change in students' 

atti t udes towa rd mathematics from the b · eg ,nning of the course, Funda-

mental Concepts of Mathemat ics, to the end of the course. 

da t a ma y be ta bulated as fol lows: 

Mean of Pre-Course Attitude Score 
Mean of Post-Course Attitude Score 
St a nda rd Devi ation 
F-Value (tor trials) 

28.0 
26 .4 
4 . 49 
3,98 

The relevant 

The va lue of Fat the . 05 level of si gnificance is 4 . 00 . Therefo re , 

the re was no si qniticant change in attitude toward mathematics from 

the beg inning of the course to the end of the course, although a change 

towar d an unfavorable attitude ap proached si gnificance . 

The diff e rence in the means of achievement of the High Attitude 

Group and the Low Attitude Group, according to Pre-Course Attitude 

Sco res , was analyzed by analysis of covariance to al low tor differences 

in ab i I ity . Final course grades we re rep laced by the fol lowing numeri ca l 

va lues: 5 t o r A: 4 t or B; 3 tor C; 2 tor D; and I tor F. Si gnifi

ca nt data de rived from this analys is are presented in Tab le IV. 



TAB LE IV 

~TAT l~T ICAL DATA OBTAI ~ED WHEN INVESTI GATI NG THE qE LATI ONSH IP 

f3F TWEE ~l PRE-COURS E ATTITUDE SCORES AND ACHIEVEMENT 

Mean of ACT 

HiQh Attitude Group 17.25 

Low Attitude Grou p 14.21 

Gene ra l Mea n 15 .73 

Mean Grade 

3.54 

2, 88 

3 . 21 

Mean Grade 
(Adjusted) 

3,46 

2. 96 

3 , 21 

24 

The sta ndard deviat ion after adjustment for differences in ACT 

scores wa s found to be 0 . 83 . The F-value (after adjustment) was 12.57. 

The va l ue of Fat the . 05 level of significance is 4,06 1 and at the 

. 0 I I eve I is 7. 23 . Therefore, the difference in means tor achievement 

between the High Attitude Group and the Low Attitude Grou p, as measured 

at the beg inning of the course, was high ly si gnificant at the . 01 level. 

The d ifference in the means in achievement of the High Attitude 

Group and the Low Att itude Group, according to Post-Course Attitude Sco res, 

was also a na lyzed by ana lysis of covariance . Sign ificant data are pre-

sented in Tab le V. 



TABLE V 

STAT ISTICAL DATA OBTAI NED WHE N INVESTIGATING THE RELAT IONSHIP 

BETWEEN POST-COURSE ATTITUDE SCORES AND ACH IEVEMENT 

High Attitude Group 

Low Attitude Group 

Gene ral Mea n 

Mea n of ACT 

17 . 92 

12 . 96 

15 . 44 

Mean Grade Mea n Grade 
(Ad j usted) 

3 . 54 3 . 45 

2 . 71 2 .80 

3 . I 2 3 . 12 

25 

The sta nda r d devi ation after ad j ustment fo r differences in ACT 

sco r es wa s fo un d to be 0 . 84 . The F- va l ue {afte r adj ustment) was 14 . 09 , 

Again the va lue of Fat the . 05 level of si gnificance is 4 , 06, and at 

the . 0 I I eve I is 7 . 23 . The refore, the d i f f e rence in means in achieve

ment betwee n the High Attitude Group and the Low Attitude Group, as 

measu r ed at the e nd o f the course , was hi ghly s ignificant at the , 01 

I eve I . 



CHAPTE R V 

SUMM ARY, CONCLUSIONS, AND RECOMMENDATI ONS 

It was the pu r pose of thi t d (I) s s u Y to investi gate the change 

in attitude and (2 ) to investi ga te the relationship between attitudes 

and achievement, in a college mathematics course desi gned tor the 

gene ra l education program. The study seems justifiable in view of 

the need for any knowledge of any of the factors which contribute to 

lea rning . Re lated I iterature indicates that student attitude may be 

s uch a factor. 

Students we re g iven the Rabinowitz Mathematics Attitude Scale 

at the beg inning of the spring quarter and again at the end of the 

ouarte r. Onl y those students who had previously taken no mathematics 

cou r se i n college and tor whom ACT scores were available were chosen 

for the study . 

On the basis of Pre- and Post-Course Attitude Scores, the ACT 

sco res, and final course grades, the fol lowing conclusions were made: 

I. Since there was no si gnificant difference (at the .05 level) 

· Scores and Post-Course Attitude Scores, there is 1n Pre-Cou rse Attitude 

no cha nge in students' attitude toward mathematics as a result of a 

th t . Hoi•ever, there is some evidence that gene ral cou rse in ma ema 1cs . ' 

favorable as a result of the course . Per
attitudes may ha ve become less 

b esta blished it more students 
haps more conclu s ive results could have een 

could have bee n avai !able tor the study . 
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2. Since student s with a favo rab le tt·t d 

a I u e towa rd ma themat ics 

achieved sign i f ica ntly more than students with an 
unf avora ble attitude , 

a st udent ' s att i t ude t owa rd a course does have an effect on his achieve-

me nt in the course . 

Since t h i s s t ud y suggests the possibi I ity that students' attitudes 

become less favo r ab le towa rd mathematics fo l lowing instruction in the 

course , Fu nda mental Concepts of Mathematics, while offering substantial 

ev ide nce th at attitudes affect achievement, the fol lowing topics for 

furthe r research a re recommended: 

I . A study of possible teaching methods, to be employed in the 

Mathemati cs 200 classes at Austin Peay State Unive rsity, in an attempt 

to promote more favorable attitudes toward mathematics . 

2. The change in attitudes produced by instruction in Mathematics 

200 at Aus tin Peay State University--using more students and, perhaps , 

a d i f fe rent attitude scale. 

3. The change in attitudes as a result of other mathematics courses , 

es pec ia ll y the course for elementary teachers . 

4 . The relationship between attitudes and achievement, utilizing 

mo re students an d control I ing more variables--such as teachers, course 

qrade s, and intel I ige nce scores . 
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APPENDIX A 

HOW DO YOU FEEL ABOUT MATH EMATICS? 

This is not a test. 

It is a chance for you to show how you fee~ about mathematics. 

On the next two pages you wi I I find 50 statements about mathematics. 

You wi I I probably agree with some of the statements. With other state-

ments you wi I I probab ly disagree. We a e · t t d · r 1n eres e 1n your opinion 

about each of the statements. 

You can tel I us how you feel about each statement in the fol lowing 

way . First, read each statement carefully. Then, if you feel that the 

statement is true or if you agree with it, cross out the 11 A" on the sepa

rate a nswer sheet. If you feel that the statement is fa l se or if you dis

agree with it , cross out the 11 D11 on the separate answer sheet . 

For example, suppose you were g iven this statement: I GET MY LOWEST 

MARKS IN MATHEMATICS . If you feel that this is true, that you get your 

lowes t marks in mathematics , you should cross out the "A" on the answer 

sheet. But if you f ee l that the statement is false, that you do not get 

you r I owest marks in mathema ti cs, you shou Id cross out the "D" on the 

ans1-1e r sheet . 

each statement even if you are not sure 
Be sure to ma r k a response for 

how you feel . Don' t leave anything out . 

to read and respond to. Don't spend 
There a re 50 statements for you 

too much time on any part icul a r one. 
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Be sure to make your response on the separate answer sheet . Just 

cross out the le tter that shows how you feel. 

Remembe r: 
- ·- - ---· 

This is not a test . There are no ri ght or wrong answers . 

Give your personal opin ion . 
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It takes me a long time to catch on 

to a new topic in mathematics . 
Very often in mathematics course 
betwee n one top ic a nd anothe r . s cannot see a clear relat ion ship 

I qe t a q rea t deal of satisfaction t 
mathematics . ou of solving a problem in 

I ca n ' t see how most of the mathemat·ics I have learned thus far . I I rea l Iv he lp me very much in later I ife. wi 

In mathemati c s you have to be able t o remembe r an awful lot of rul es 
th at don't ma ke too much sense. 

I find mathemat ics c lear. 

To dowe l I in mathemat ics it's much mo re important to think clearly 
than to have a good memory. 

Mathematics is such a hard su bject that one student usua lly can't 
qet ve r y mu c h he lp from another. 

When I get an a nswer to a mathemat ica l prob lem, I usuall y can't tel I 
whether it 's ri ght or wrong unti I the teacher gives the correct answer. 

Unless a ma thematics teacher g ives many quizzes, most students wll I 
soon fal I far beh in d . 

In mathematics, ideas have a log ica l relationship to one another. 

Mathematics is probably t he most difficult sub ject in school. 

Eve n be for e I beg in a new topic in ma thematics, I feel confident that 
I wi I I be able to understand it. 

Mat hema ti c s s hould be very appeali ng to a student with imagi nation. 

I' m look ing forward to studying some of the advanced mathematical 
t op ics I've heard about . 

The troub le with ma thematics i s that it 's too theoretical, and not 

practi ca l e nough. 

17 . e njoy t r y ing to solve mathematical problems and puzzles . 

18. th in k I have good mathematical abi I ity. 

19 Can 't help being bored by mathemat ics . 
. The ave r age s tude nt 



20 . 

2 1. 

22. 

23 . 

24 . 

25 . 

26 . 

27 . 

28 . 

29 . 

30 . 

31. 

32 . 

33 . 

34 . 

35 . 

36 . 

37 , 

38. 

I feel quite capable of qoi nn_ on t h 
~ o igher mathematics . 

34 

r1athemat i cs he I ps us to find out 
more about the world we I ive in. 

In mathemat i cs you either know what , 
there's no in-between . you re doing or you don't, 

Unless a mathematics teacher g ives a clear 
a student has difficulty . explanation of a topic, 

find mathematics usefu I in everyday I i fe. 

Ma thematics is very interesting. 

Ma thematics courses a re for the bri ght students, not those who are 
j ust ave rage . 

The o nly students who should be required to take mathematics are 
those who need it for a career I ike eng ineering or science. 

~a thematics is an essential part of the background of a well-educated 
pe rson. 

Most of the students who get good marks in mathematics are " bookworms" . 

You don't ha ve to ha ve a special kind of abstract mind or an unusual 
mathemat ical talent to en j oy mathematics . 

~a thematics fri ghtens me. 

In mathemat ics , more than in any other sub j ect, what a student learns 
depe nds on how good the teacher is. 

Mathemat ics is probab ly not the easiest school subject, but it isn't 
the hardest eithe r. 

Homework in mathemat ics is more difficult than homework in °ther sub
jects . 

The most important thing in mathematics is a good memory. 

th d t rs lawyers, or people Mathematic ia ns are no more peculiar an oc O , 

in othe r fields . 

I wou l d t ake ma thematics even if I didn't have to. 

I topic fairly wel I, I find it hard 
Eve n whe n I understand a mathemat ica 
to exolain it to someone else . 



39. 

40 . 

41 . 

42 . 

43 . 

44 . 

45 . 

46 . 

47 . 

48. 

35 
Ma thematics i s bas ically a very interestin . 
reason why a student has to find it b . 9 subject , and there is no 

or1ng or du! I. 

I get mo re nervous before a test in 
mathematics than a test ·,n other sub j ect . any 

I find mathematics contusing . 

Mathematics is hi ghly pract ical as wel I as theoretical. 

We a lways start a new topic in mathematics before I feel sure of the 
o ld one . 

You don't need a special apt itude tor mathematics to dowel I in the 
subject . 

Students who are very good in mathematics are often not interested 
in other students . 

An average student can understand mathematics . 

In mathematics I have to memorize because I can't really understand . 

In mathemat ics it isn't necessary tor each student to study topics in 
the same order. 

49. It you go about studying mathematics in a sensible way, you usually 
find it ' s not too difficult . 

50. I I i ke to study interesting applications of mathematics even if they 
are not pa rt of the assig ned course wo rk. 



Student 
Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 

APPE ND IX B 

TABLE VI 

SCORES TO INVESTIGATE CHANGE IN ATTITUDE 

Pre-Course 
Attitude Score 

44 
43 
43 
42 
41 
41 
40 
39 
38 
38 
37 
37 
36 
36 
35 
35 
34 
34 
34 
33 
33 
32 
31 
31 
31 
30 
29 
28 
28 
27 
26 
26 
26 
25 
25 

-======-----

Post-Course 
Attitude Score 

43 
42 
44 
44 
34 
44 
40 
42 
42 
36 
36 
35 
42 
43 
40 
38 
33 
24 
27 
32 
17 
20 
28 
20 
26 
28 
22 
18 
17 
32 
31 
20 
23 
26 
16 

--- - -- - -- - - - -- -----



- - -

student 
Number 

36 
37 
38 
39 
40 
4 1 
42 
43 
44 
45 
46 
47 
48 
49 
50 
5 1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
6 1 

- .. 

- --- ·-- - ----- 
·- - - -- --

TABLE VI (con t inued) 

---- - - :. ..: : - -- -·---- -- ------- ·-

Pre-Cou r se 
Attitude Scor e 

25 
24 
24 
24 
23 
23 
23 
22 
22 
22 
2 1 
2 1 
2 1 
20 
20 
20 
20 
20 
19 
19 
18 
18 
18 
13 
12 
9 

-------
Post-Cou r se 

Attitude Score 

10 
22 
26 
15 
25 
32 
17 
15 
21 
18 
29 
22 
19 
19 
15 
17 
2 1 
12 
5 

22 
2 1 
22 
18 
26 
16 
20 

37 



TAB LE VI I 

ACT SCORES ANO CO URS E GRADE S FOR STUDENTS IN THE HIGH ANO 

LOl'J ATTI TUDE GROUPS ACCORD I NG TO PRE- COURSE 

ATTI TUDE SCORES 

High A t t itu de 

Stu dent 
r·J umbe r 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
:? I 
22 
23 
24 

ACT 

- -
14 
2 1 
18 
24 
23 
26 
14 
22 
15 
26 
15 
20 
12 
14 
17 
18 
17 
15 
24 
22 

9 
9 

14 
5 

------ -- ----- -- ------ --- -

Group 

Gr ade 

D 
B 
8 
8 
B 
A 
8 
B 
D 
8 
C 
C 
D 
8 
8 
B 
B 
C 
C 
C 
B 

B 
C 

Low Attitude Group 

Student ACT Grade Number 

I 18 C 
2 23 A 
3 17 D 
4 10 D 
5 15 C 
6 6 C 
7 19 C 
8 9 D 
9 14 D 

10 16 B 
11 17 F 
12 15 C 
13 17 D 
14 16 C 
15 14 C 
16 13 C 
17 II D 
18 9 C 

19 4 C 

20 9 C 

2 1 18 D 

22 16 C 

23 22 A 
24 13 B 

38 



TABLE V 111 

ACT SCORES AND COURSE GRADES FOR STUDENTS IN THE HIGH AND 

LOW ATTI TUDE GRO UPS ACCORD ING TO POST-COURSE 

ATTITUDE SCORES 

- -

Hi gh Att i t ude Group Low Attitude Group 

Student 
Number 

ACT Grade St ude nt ACT Grade 
Numbe r 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

---

- ~ - - ----

26 
24 
18 
14 
14 
2 1 
22 
15 
12 
14 
17 
18 
26 
15 
20 
23 
17 
22 
22 
15 
16 
14 

I 
24 

. -

A 
B 
8 
D 
B 
8 
8 
D 
D 
8 
8 
8 
8 
C 
C 
8 
B 
C 
8 
C 
R 
8 
C 
C 

-

I 9 D 
2 14 C 
3 4 C 
4 9 B 
5 5 C 
6 8 D 
7 13 B 
8 17 F 
9 15 C 

10 9 D 
11 14 D 
12 18 D 
13 9 8 
14 16 C 
15 6 C 
16 16 C 
17 16 D 
18 22 A 

19 17 D 

20 19 C 

2 1 17 D 

22 13 C 

23 14 D 

24 II D 

39 
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