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ABSTRACT 

Attitude has long been a central concept in the area of learning· 

and academic performance. This study was designed to investigate the 

attitudes of undergraduates at different levels, taking different 

degree courses, toward value of theories, value of applications, 

enjoyment of theories and enjoyment of applications of mathematics . 

The setting of the study has been Massey University at Palmerston 

North, New Zealand. The subjects were 203 Students enrolled in "60.101 

Algebra and Calculus", "60.203 Calculus" and "60.303 Calculus and 

Differential Equations". 

The problem was threefold : 

(1) The development of an instrument to assess attitude s 

toward value of theories, value of applications, 

enjoyment of theories and e njoyment of applications 

of mathematics . 

(2) To use the inventory to measure differences in attitudes 

of (i) male and female students; (ii) mathematics 

majors and nonmathematics majors; 

majors at different stages . 

(iii) mathematics 

(3) To find the degree of association between the different 

attitude measures. 

A 32-item attitude instrument of Likert-type was specially developed 

and administered to the sample population. They were tested in the 

Autumn of 1980 with the instrument. A pilot study was carried out to 

assess the effectiveness of all measures before the actual study. The 

principal function of this pilot study was to assess the adequacy of the 

measuring instrument and the administration procedures. Using a 0.05 

level of significance the results showed a difference between first year 

male and female students in their attitudes toward enjoyment of theories. 

No other significant sex-related difference or mathematics majors/non­

mathematics major difference was found. Furthermore, first year 
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mathematics majors and second yea r mathematics majors differ signifi-. 

cantly in their attitudes toward enjoyment of theories. The attitude 

towards value of theories was positively and significantly correlated 

with attitude towards enjoyment of theorie s and the attitude towards 

value of applications was positively and significantly correlated 

with attitude towards enjoyment of applications. The attitude towards 

value of the ories was not significantly correlated with attitude 

towards value of applications and the attitude towards enjoyment of 

theories was not significantly correlated with attitude towards enjoy ­

ment of applications. 

* * * * * * * * * * * 
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1. 

CHAPTER 1 

THE RESEARCH ISSUE 

STATEMENT OF Tt--E PROBLEM 

Attitude has long been a central concept in the area of learning 

and academic performance. Several years ago, an excellent review of 

research on attitudes toward mathematics was published (Aiken, 1976). 

During the four years since that article was published, more articles 

in this topic have appeared than in the entire preceding ten years . 

Despite the general achievement in this area, very few investigations 

have been conducted in New Zealand (NZLA, 1956, 1963, 1969, 1972, 1976). 

It was hoped that the investigation would shed light on the following 

questions:-

1. Are there differences due to sex in attitudes held toward 

value of theories, value of applications, enjoyment of 

theories and enjoyment of applications in mathematics 

at all levels of university instruction? 

2 . Do mathematics majors and nonmathematics majors differ 

significantly in their attitudes toward value of theories, 

value of applications, enjoyment of theories and enjoyment 

of applications of mathematics in all levels of university 

instruction? 

3. Do mathematics majors at different stages differ signifi-

cantly in their attitudes toward value of theories, value 

of applications, enjoyment of theories and enjoyment of 

applications of mathematics? 

4. What relationship, if any, is demonstrated between a 

student's attitude towards value of theories and his 

attitude towards value of applications of mathematics? 



5. What relationship, if any, is demonstrated between a 

student's attitude towards value of theories and his 

attitude towards enjoyment of theories of mathematics? 

6. What relationship, if any, is demonstrated between a 

student's attitude towards value of applications and 

his attitude towards enjoyment of applications of 

mathematics? 

7. What relationship, if any, is demonstrated between a 

student's attitude towards enjoyment of theories and 

his attitude towards enjoyment of applications of 

mathematics? 

THE BACKGRDLND AND SIGNIFICANCE OF THE RESEARCH 

2. 

The importance of affective factors in partially explaining 

individual differences in the learning of mathematics is well recognized 

and the attitude towards mathematics appears to have a special status 

among instructional objectives in mathematics. This special status 

derives from a widespread belief that a student's attitude towards 

mathematics is a critical factor in determining his success in the 

subject and his readiness to pursue it to higher leve l. A widely held 

belief is expressed by Kinney & Purdy (1960):-

'Because learning is coloured by emotions, consideration of 

feelings toward the subject is particularly important in 

establishing a desirable learning situation. Favourable 

attitudes are, of course, a necessary but not a sufficient 

condition for learning. In other words, although desirable 

attitudes do not guarantee successful experience, learning 

takes place only if the pupils develop favourable attitudes 

toward the subject.' 

Developing a positive attitude towards mathematics maximizes the 

possibility that a student will willingly learn more about the subject, 



remember what he has learned, and use what he has learned. 

'Attitudes influence behaviour and hence act as motives. 

They are learned and, in turn, they often make new 

learning easier or harder to acquire. One of the chief 

obstacles to the effective l earning of mathematics is 

the unfavourable attitude toward the s ubject which has 

been acquired by many studen ts.' 

(NCTM, 1953) 

3. 

Kac (1968) has observed that the idea l preparation in mathematics, 

especially for non-mathematicians , should focus not on acquiring skills 

but on acquiring certain attitudes:-

'The ideal preparation in mathematics, for most people 

should focus not on acquiring certain attitudes; the 

most important one being a certain courage to sit down 

and try to figure something out even thou gh it is not 

completely familiar.' 

Another s ignificant comment is:-

'It is necessary to give non-mathematicians 'an under­

standing, a feeling , a familiarity and a certain 

comfort' with mathema tical methods of thinking to 

enable them to recognize when mathematics can or 

cannot be applied. They do not need great skill or 

to realy 'know' Calculus, Matrix Algebra, etc.' 

(Kochen, 1972) 

The general attitude of students to mathematics has been the 

subject of much discussion in the literature but Aiken (1970), in his 

excellent review of research on attitudes toward mathematics, identified 

no studies dealing with specific mathematics topics and concluded in 

his suggestions for further research:-



' ..• that the concept of a general attitude towards 

mathematics should be supplemented with that of 

attitudes toward more specific aspects of 

mathematics ... ' 

4. 

Aiken (1974) called for further investigation into his finding 

that enjoyment and value are inde pende nt and significant domains of 

the attitudes toward mathematics held by college freshmen. USMES data 

on attitudes support Aiken's (1974) results closely (Shann, 1977a 

1977b). Aiken (1976) in a more recent review suggests that the n eed 

to separate these two domains still exists . 

Furthermore, at all l e vels of university instruction, there has 

appeared in the recent literature an increasing concern ove r the 

relative positions in the curriculum of theories and applications of 

mathematics . There is no publishe d evi dence of students' attitudes to 

thes e specific aspects of mathematics . 

If attitudes are important objectives of mathematics instruction, 

the n such attitudes must be given deliberate and separa te attention, 

both in the development of math ematics curricular and in curriculum 

evalua tion. Likewise, lecturers can give systematic attention to class­

room activities that develop desirable attitudes. 

Since attitudes are learned, they can also be unlearned. The first 

step in determining how to change the attitudes of students toward 

mathematics was to find out the differences in attitude between people 

with what we consider to be 'initial attitude', so that it could be 

known in what directions a change should go. Thus the primary purpose 

of the study is to investigate the students' attitudinal differences 

among assigned groups. 
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CHAPTER 2 

REVIEW OF LITERA1URE 

INTRODUCTION 

This chapt e r presents wha t is so far known about t he prob l em under 

consideration . The factors r elevant to the investigation are at titude 

towards mathematics, measu r ement of attitudes, sex-related differences 

in attitudes toward mathematics, enjoyment and value of mathematics, 

theories and applications of mathematics. 

ATTITUDE TOWARDS MATI-EMATICS 

There is no general definition of the term "attitude". Most of the 

social psychologists stress the attachment of attitudes to specific 

context s when they attempt to define what is an attitude . It generally 

implies a personality disposition or drive which determines behaviour 

towards, or opinions and beliefs about, a certain type of person , object, 

situation or concept . 

'The term "attitude" is commonly used to refer to an idea or 

set of ideas which have emotional context . Attitudes , like 

interests, are always directed toward or centered abou t 

something .... These ideas are not the same as cold facts 

about which he (a student) does not care. Rather, they are 

beliefs about the object or subject , or pr ejudices favour­

able or unfavourable to it, that r eally matter to him 

personnally.' 

(NCTM, 1953) 

Oppenheim (1966) accepted that an attitude was an abstraction, but 

the response-set to a stimulus, or set of related stimuli, reveals an 

intensity of preference for one of the bi-polar extremities. Such a 

model perceives attitudes as sets of straight lines running from 

positive through neutral to negative feelings about the object or issue 

in question. Aiken (1970) defines an attitude as 'a learned 



6. 

predisposition or tendency on the part of an individual to respond 

positively or negatively to some object, situation, concept or another 

person'. Attitude is 'approximately the same thing as enjoyment , 

interest, a nd to some extent, level of anxiety' (Aiken, 1972) . 

Although its definition is not precise , the inventories that measure 

the attitude towards mathema tics include such ingredients as a liking 

or disliking of mathematics, a tendency to engage in or avoid 

mathematical activities, a belief that one is good or bad at mathematics, 

and a belief that mathematics is useful or useless. 

f'IEASUREMENT OF ATTITUDES 

Although the re exists concern about mathematics attitude , there 

has as ye t been only limited research in this area. Can attitudes be 

measured? It has been said that the re are actually no valid measures 

of attitudes toward mathematics (Morrisett & Vinsonhaler, 1965). Best 

(1977) also expressed this opinion:-

'The process of inferring attitude from expressed opinion has 

many limitations. An individual may conceal his real 

attitude, and express socially acceptable opinions .... An 

individual may be unable to know his attitude about a 

situation in the abstract. Until confronted with a real 

situation, he may be unable to predict his reaction or 

behaviour.' 

In his excellen t article on attitude measurement, Thurstone (1928) 

strongly s uggests that attitudes can be measured by the opinions that 

individuals will endorse as their own and that opinions can be calibrated. 

Likert (1932) agrees with him. Guilford (1954) stresses that the logic 

behind the use of opinions to measure attitudes is that there is a 

positive correlation between what people say on a subject and what they 

will do about it. Brown & Abel (1965), Kane (1968), Aiken (1976) and 

Fennema & Sherman (1976) all agree that the description and measurement 

of opinion, in many instances are closely related to the r eal feeling or 

attitude of an individual . Rece nt years have witnessed a considerable 



upsurge in the measurement of attitudes toward mathematics. The 

increase is partly the result of an emphas i s on clear specification 

7 . 

and measurement of educational objectives, an emphasis that has been 

most influential in the cognitive domain but also has had repercussions 

in the affective domain . 

Aiken (1972) summa rized the most commonly used methods . They 

are:-

1 . Behavioural observations . 

2 . Interviews . 

3 . Questionnaires . 

4 . Rank ordering of school subjects . 

5 . Attitude scales. 

6. Sentence completions. 

7 . Picture preferences . 

8. Content analysis of essays. 

9 . Apparatus indicating phys iological states . 

One of the well-known instruments d es i gn e d to assess attitude 

towards mathematics is the Aiken-Dreger Revised Mathematics Attitude 

Scale (Aike n & Dreger, 1961). Test-Retest Reliability for this instru­

ment, when us e d with college students was r epor ted as 0.94. More 

Likert-type scales for students at college level have appeared in 

recent years (Aiken, 1974; Hunkler, 1972). The Aiken ins trument is 

scored on two scales , 'Enjoyment of Mathematics' and the perceived 

' Value of Mathematics' and Aiken reported internal consistency relia­

bilities of 0.95 for his 11-item Enjoyment-of-Maths Scale and 0 . 85 for 

his 10-item Value-of-Maths Scale . The Mathematics Attitude Inventory 

(MAI) Scales developed by Sandman, include value of mathematics in 

society and enjoyment of mathematics (Sandman, 1974). Aiken (1976) 

gave the MAI an excellent recommendation. 

In order to gain more information concerning females' learning of 

mathematics as well as information concerning variables related to the 

election of mathematics courses, Fennema-Sherman Maths Attitude Scales 

were developed to measure attitudes toward the learning of mathematics 



by females and males (Fennema & Sherman, 1976). 

Recently, Sandman (1980) suggests: -

'Ins truments me asuring a gen e ral attitude towa rd ma thematics 

have long b e en available. Howev e r, ma ths attitude is 

now looked upon a s a multidime nsiona l phenomenon, s o 

scale s me a s uring s pecific a s p ects of maths attitudes are 

r equired.' 

8. 

Indeed, altho u g h ma ny ins trume nts h a v e bee n dev e lope d that measure 

g loba l attitudes , ins trume nt s with we ll-define d d i me n s ions that are 

r e l a t e d spec i f i c ally to the ories a nd applications of ma thematics h av e 

not been availab le y e t . 

SEX-RELATED DI FFERENCES IN ATIITUDES TOWARD MATHEMATICS 

To a r a tio na lly minde d pe r s on it would b e ha rd t o i magine sex a nd 

ma thema tics are c losely r e l a t e d . Ye t i s i s one of t hose i rrationa l 

f ea tur es of our culture tha t a per son's sex i s , a nd h as b een, very 

r e l evant to that individua l' s a ttitudes toward ma t hema tics . Koge lrna n 

(19 75 ) wro t e :-

'In our s ocie ty it i s n o t unus ua l for ma thematics to be 

i dentifie d as a ma s c uline pursuit. Ma the maticians are 

often cons idere d to be cold, withdrawn, and unemotional. 

Hence , if there are conflicts around feminine identi­

fication , doing mathematics can be seen as incompatible 

with being a woman. Further ... it is culturally expected 

and acceptable for a woman to do poorly in mathematics. ' 

The literature on sex-related differences in attitudes toward 

mathematics is enormous . The topic has fascinated many teachers, 

educated researchers and social psychologists . Yet the res ults are very 

mixed and often confusing . Differences in attitudes toward mathematics 

are frequently found to favour man over woman at college l evel (Hilton 
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& Berglund, 1974; Keeves, 1973; Nevin, 1973; Simson, 1974). But 

some studies have failed to find significant differences (Jacobs, 1974; 

Merkel, 1974; Ruhen, 1977). 

Since there are disparities between countries in the magnitude of 

the attitude difference between men and women, biological explanations 

are obviously insufficient. Aiken (1976) suggests that:-

'The roles of differing sociocultural "expectations" and 

"reinforcement schedules", complemented by same-sex role 

modelling, must be taken into consideration as important 

determinants of sex differences in attitude and ability 

in mathematics.' 

Fennema & Sherman (1977) have studied how sexual stereotypin g 

affects attitudes in mathematics. They conclude:-

'there is, then, an accumula tion of evidence which points to 

the conclusion that sexua l stereotyping of mathematics 

as a male domain operates through a myriad of sub tle 

influences from peer to parent and within the gir l her­

self to eventuate in the fulfilment of the stereotyped 

expectation of a "f emale head that's not much for figures".' 

Precisely, there is need to explore fully the attitudes to mathe­

matics, particularly of girls. We need improved investigation if we 

are, systematically, to study ways of creating a more favourable 

attitude towards the subject. 

ENJOYMENT AND VALUE OF MATHEMATICS 

Although the number of dissertations and published articles dealing 

with attitudes toward mathematics has increased geometrically, investiga­

tions concerned with the development and influencing of attitude towards 

methematics have dealt almost exclusively with enjoyment and value of 

MASSEY UNIVERSITY 
LIBRARY 
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mathematics. Aiken (1970) suggests that the concept of a general 

attitude towards mathematics should be supplemented with that of 

attitudes toward more specific aspects of mathematics . He called for 

further investigation into his finding that enjoyment and value are 

indep endent and significant dime nsions of the attitudes toward 

mathematics held by college freshmen (Aiken, 1974). Furthermore, 

USMES Evaluation finding that even children can discriminate between 

enjoyment and value of in their attitudes toward mathematics should 

not go unnoticed (Shann, 1977a, 1977b) because Aiken (1970) has cited 

evidence that attitudes toward math ema tics in adulthood can be trace d 

to childhood (Morrisett & Vinsonhaler, 1965). Shann (1979) also 

agrees that these two psychological domains are significantly 

independent. 

THEORIES AND APPLICATIONS OF MATHEMATICS 

As stated previously, there seems to be no published literature 

on attitudes to the th eory and applications of mathematics . However, 

the essential features of mathematical search have remained the same 

for centuries. So have its main sources of inspiration: the exte rnal 

world and its internal structure. Ormell (1972) sums up the five 

reasons for studying the the oretical part of mathematics:-

"l. In order to build up a generalized model building 

capability, for example, a new mathematical theory 

within which a wide variety of mathematical models 

can be constructed and evaluated. 

2. In order to improve our model building capability in 

terms of scope, flexibility and computability, in 

ways more or less closely related to currently un­

explained phenomena near the top of the scientific 

agenda. 



3 . In order to improve our model building capability in 

the same terms as 2 in ways more or l ess closel y 

related to current need for wide ranging explora­

tion of the implications of projected social and 

technical innovation . 

4. In order t o improve the quality of our understanding 

of an existing mathematical theo r y : to improve its 

mode of operation and to achieve higher standards 

of reliability (consistency) in reaching deductive 

conclusions . 

5. In order to unify our mathematical thinking as much as 

11 . 

possible, to achieve the over-all economy of concepts , 

and interchangeability of deductive patterns ." 

Bourbaki (1960) insists that the true intuitive understanding of 

mathematics comes from a knowledge of many mathematical structures, not 

from physical models which may be too limited in scope . But some others 

have maintained that this attitude is too inward-looking . Kline (19 68) 

stresses that most good mathematics can onl y be inspired by contemplating 

a n app l ication of it . Griffiths and Howson (1974) emphasize the 

important aspect of teaching applications :-

'Perhaps the principal motive for teaching applications is 

that , by so doing, we bet t e r prepare pupils to take their 

place in society , for even those who will not use mathe­

matics in their later jobs will still need as citizens to 

reckon, to estimate , to make decisions, to weigh 

probabilities and so on. ' 

Perhaps the curriculum designers mus t be aware of the two important 

aspects, 'pure ' and ' applied ', of ma t hematics :-

'The r e may be r eason s for emphasizing one aspect rather than 

the other, but if eithe r is n egl ec t e d there will be trouble. 

Neglect the 'pure' aspect, and potential applied 



mathematicians are excluded from powerful tools, neglect 

the 'applied', and pupils may be cut off from sources of 

inspiration, employment and the support of society's 

taxpayers. ' 

Griffiths & Howson (1974) 

12. 

Thus, the attitudes toward theories and applications of mathematics 

still remain as an important issue in mathematics instruction. 
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CHAPTER 3 

DEFINITIONS OF TERMS AND FORMULATION OF HYPOTHESES 

For th e purposes of this investigation the following definit ion s 

are s tate d:-

DEFINITIONS 

1 . THEORY 

A sys t ematic sta t emen t of rules or principles to be followed 

(in general) . 

2 . APPL! CAT ION 

The bringing of a theory to bear upon a particular use or 

u pon matters of practice gen e r al l y. 

3 . ATTITUDE 

The term " at titude " does not have a precise psychological 

definition. The definitions used have been :-

' An attitude may be defined as a l earned emotiona l 

response set for or against somet hing . Its 

directional aspects are usually more conspicuous 

than i s true of an inte r est or an apprecia tion . 

Attitud e-objec t s may be extreme l y general . . . ' 

(Johnson, 1953 ) 

'The definition of attitudes stresses the integration 

of thought, f eeling, and deed . In more technical 

language attitudes are cognitive , affective and 

behavioural. ' 

(Deighton, 19 71) 



'Predisposition to perceive, feel or behave towards 

specific objects ... in a particular manner . 

Attitudes are thought to be de rived from exper i ence, 

rather than innate characteristics, which suggest 

that they can be modified.' 

(Page , 1977) 

'refers to a learned predisposition or tendency on t he 

part of an individual to respond positively or 

negative ly to some object, situation, concept or 

another person.' 

(Aike n, 1970) 
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On the basis of the above statements definitions are formu­

lated as follows: -

4. ATTITUDE TOWARDS VALUE OF THEORIES 

The s tudent ' s l earned predisposition or tendency to respond 

positively or negatively to value of theories (in general). It 

was assessed by a total scor e on the Attitude Scale ' Value of 

Theories' (Appendix A) . It implies a student ' s view regarding the 

usefulness of theories. 

5. ATTITUDE TOWARDS VALUE OF APPLICATIONS 

Th e student ' s l earned predisposition or tendency to respond 

positively or negatively to value of applications (in general). It 

was assessed by a total score on the Attitude Scale ' Value of 

Applications ' (Appendix B) . It implies a student's view regarding 

the usefulness of applications. 

6. ATTITLOE TOWARDS ENJOYMENT OF Tt-EORIES 

The student's learned predisposition or tendency to respond 

positively or negatively to enjoyment of theories (in general) . 

It was assessed by a total score on the Attitude Scale ' Enjoyment 

of Theories' (Appendix C). It implies a student's view regarding 

the pleasure a student derives from engaging in mathematical 

activities of a theoretical nature. 



15. 

7. ATTITUDE TOWARDS ENJOYMENT OF APPLICATION 

The student's learned predisposition or tendency to respond 

positively or negatively to enjoyment of applications (in general). 

It was assessed by a total score on the Attitude Scale 'Enjoyment 

of Applications' (Appendix D). It implies a student's view regard­

ing the pleasure he derives from engaging in applications. 

8. MATHEMATICS MAJORS 

The students who intend to major in mathematics. 

9 • r~oN-MA THEMATICS MAJORS 

The students who do not intend to major in mathematics. 

STATEMENT OF HYPOTHESES 

Hypotheses for this study are d erive d from the 'problem' statement 

and the review of the lit e rature. They are stated in the null form as 

follows:-

Hl. At all levels of univers ity mathematics instruction, 

male and female students do not differ significantly 

in their attitude towards the 

(a) value of theories 

(b) value of applications 

(c) enjoyment of theories 

(d) enjoyment of applications. 

HZ . At all levels of university mathematics instruction, 

mathematics majors and non-mathematics majors do not 

differ significantly in their attitude towards the 

(a) value of theories 

(b) value of applications 

(c) enjoyment of theories 

(d) enjoyment of applications. 
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H3. Mathematics majors at different stages do not differ 

significantly in their attitudes toward value of 

theories, value of applications, enjoyment of theories 

and enjoyment of applications. 

H4. There is no significant relationship demonstrated 

between a student's attitude towards the value of 

theories and his attitude towards the value of 

applications. 

HS. There is no significant relationship demonstrated 

between a student's attitude towards the value of 

theories and his attitude towards the enjoyment 

of theories. 

H6. There is no significant relationship demonstrated 

between a student 's attitude towards the value of 

applications and his attitude towards the enjoyment 

of applications. 

H7. There is no significant relationship demonstrated 

between a student 's attitude towards the enjoyment 

of theories and his attitude towards the enjoyment 

of applications. 
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CHAPTER 4 

RESEARCH DESIGN ANO PROCEDURES 

RESEARCH DESIGN 

In this investigation a 'Non-experimental Research Design' was 

used. The main advan t ages of the use of the non-experimental research 

design are given by Lester and Kerr (1979) as :-

' Experimental research is des i g ned to verify pre - existing 

theory. However, in several areas of current interests 

to mathematics education researchers (e.g . problem solv­

ing and attitudes), there are no theories to verify, 

thereby often making the us e of experimental designs 

inappropriate .' 

' Experimenta l studies force the experimenter to adapt the 

phenomenon being s tudied to the research me thodology 

rather than r e quire the experimenter to adapt the r esearch 

me thodology to fit the phenomenon. Although this approach 

may enhance internal validity (i.e. reliability), the re is 

considerable danger that external validity (i.e. generaliz­

ability ) is destroyed. It seems appropriate to place more 

emphasis on non-experimental r esearch that do e s not require 

adapting the phenomenon in order to e nhance the potential 

for generalisin g results.' 

A. CRITERION-GROUP tvbOEL 

To study (i) the sex-related differences; (ii) the 

diff e rences betwee n mathematics majors and non- mathematics majors; 

(iii) the differences of mathematics majors at different stages, a 

criterion-group model (Cohen and Manion, 1980) was used. A 

diagramatic representation of the model is as follows:-

FIG 4.1 

X1 X2 X3 
01 

02 

CRITERION-GROUP MoOEL 



In this design:-

1. the criterion groups are 

01 subjects who score above average in VT Scale 

(VA Scale/ET Scale/EA Scale) 

and 

18. 

02 subjects who score at or below average in VT Scale 

(VA Scale/ET Scale/EA Scale) 

2. the variable is 

(i) Xl 

(ii) X2 

( iii) X3 

sex 

mathematics majors/non-mathematics majors 

mathematics majors at stage one/stage two/ 

stage three. 

B. CORRELATIONAL STUDY 

The basic design of correlational study is simple and involves 

collecting two or more scores on the same group of subjects and 

computing correlation coefficients. Many useful studies have been 

based on this simple design. 

In this investigation, the correlation coefficient that 

represents the degree of relationship between Variable 1 and 

Variable 2 for a particular group is computed. Variables selected 

in the investigation are shown in Table 4.1. 

TABLE 4.1 VARIABLES IN THE CDRRELATIDNAL STUDY 

Variable 1 Variable 2 

Scores on VT Scale Scores on VA Scale 

Scores on VT Scale Scores on ET Scale 

Scores on VA Scale Scores on EA Scale 

Scores on ET Scale Scores on EA Scale 
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The groups being considered are:-

1. Subjects at stage 1. 

2. Subjects at stage 2 . 

3 . Subjects at stage 3. 

4. Mathematics majors at stage 1. 

5. Mathematics majors at stage 2. 

6. Mathematics majors at stage 3. 

COMMENTS ON RESEARCH DESIGN 

The criterion-group studies may be seen as bridg ing the gap b etween 

descriptive research methods on the one hand and true experimental 

r esearch on the other. Two o f the most important advantages are:-

' ... the method yields us eful information concerning the 

nature of phenomena - what goes with what, and under 

what conditions .... the method can give a sense of 

direction and provide a fr uitful source of hypotheses 

that can be t es t e d by the mor e rigorous experimental 

method subsequently ... 1 

(Cohen & Manion, 1980) 

The main advantages of the us e of the correlational study are given 

by Cohen & Manion (1980) as:-

'It yields information concerning the degree of relation­

ship between the variables being studied. It thus 

provides the researcher with insights into the way 

variables operate that cannot be gained by other 

means .•• as a basis for prediction studies, it enables 

researchers to make estimates of the probable accuracy 

of their predictions; it is especially useful for 

lower-level ground work where it serves as a powerful 

exploratory tool; and it does not require large 

samples.' 
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' ... correlational research is particularly useful in 

tackling the problems of education ... because it allows 

for the measurement of a number of variables and their 

relationships simultaneously. The experimental approach, 

by contrast, is characterised by the manipulation of a 

single variable and is thus appropriate for dealing with 

problems where simple causal relationships exist .' 

'It is particularly useful in exploratory studies into 

fields where little or no previous research has been 

undertaken. It is often a shot in the dark aimed at 

verifying hunches a researcher has about a presumed 

relationship between characteristics or variables .... 

The investigations and its outcomes may then be used as 

a basis for further research or as a source for 

additional hypotheses.' 

The limitations of correlational research are:-

'The correlation simply imples concomitance ; it is not 

synonymous with causation. It may suggest causation in 

the same sense that the variables involved are part of 

a cause and effect system, but the nature of the system 

and the direction in which the components operate is 

not specified in the correlation. The two variables 

are not necessarily (or perhaps even commonly) the 

'cause ' and 'effect ' of each other. The correlation 

between X and Y is often nothing more than the reflection 

of the operation of a third factor.' 

(Mouly, 1978) 



21. 

PROCED\.FES AND THE !NSTRLMENT USED 

PHASE 1 - DEVELOPMENT OF THE ATIITUDE INSTRUMENT 

Following a review of research litera ture on the measurement 

of attitude towards mathematics, a decision was made to use a 

Likert-type Scale . 

The Likert Scaling technique assigns a scale value to each 

of the five responses. Thus, the instrument yields a total score 

for each respondent . Starting with a particular point of view, 

all statements favouring this position would be scored : 

Scale Value 

SA strongly agree 5 

A agree 4 

N neutral 3 

D disagree 2 

SD strongly disagree 1 

For statements opposing this point of view, the items are 

scored in the opposite order : 

Scale Value 

SA s trongly agree 1 

A agree 2 

N neutral 3 

D disagree 4 

SD strongly disagree 5 

An odd number of categories were used because 'neutral ' may 

be a necessary alternative answer to some questions. 

The reasons for using Likert-type Scale were:-

(1) The investigator agrees with the view of Fishbein (1967) 

that a person's belief about an attitude object deter­

mines his overall evaluation of it, is fundamental to 



the processes of attitude measurement. The Likert 

scales inferre a pe rson ' s attitude from his reports 

concerning his beliefs. 

(2) The Likert Scale was s upe rior to all other scale types 

wh e n Tittle (1967) compared the e ffec tiveness of 

diff e r e nt t yp e of attitude scal es in p r edicting 

obj e ctive indices of 'voting b e haviour ' . 

( 3) It is quite common finding that the Liker t method l eads 

to scores with higher reliabilities with few ite ms 

than does the Thurstone method (Guilford, 1954) . 
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The atti tude instrument used in this s tudy consists of four 

different scal es , namely 'Valu e of Theories ' VT Scal e , 'Va lue of 

Applications ' VA Scale, ' Enjoyment of Theories ' ET Scal e and 

' Enjoyment of App l ications ' EA Scale . The following s t eps were 

t aken to cons truc t each scal e :-

(1) A l a r ge number of favourable a nd unfavourab l e statement s 

regarding the a tt itude ob j ec t were collected. 

(2) Approximately half of the items on each scal e were 

worded in the direc tio n of a favourable attitude, and 

the r emaining half i n the direction of an unfavourable 

attitude . 

(3) Administered these items to a number of individuals, asking 

the m to indicate their opinions regarding each statement 

by determining whether they s trongly agreed, agreed, 

were n eutral, disagreed or s trongly disagreed with each 

statement . 

(4) Computed the score of each individual . 

(5) Carried out an item analysis to select those items that 

yield the best discrimination. 
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RELIABILITY OF THE INSTRUMENT 

Total scores on the attitude scales were computed and the 

internal consistency of each scale analysed by correlating item 

scor es with total scores . The highest correlation r = 0.93 was 

between item 5 and total VT score. All items on the VT, ET and 

EA Scales had correlations above 0.75 with total scor es on the 

scales correspondingly. The item-total correl ations for the VA 

Sca le were above 0 . 65 and not as high as those for the other 

three scales . Coefficient Alpha for a ll the sca l es were computed. 

(a. = (K/K-1) (1-foi 2 / or
2
), where Ko i 2 i s the variance of item i 

l. 

and or 2 i s t he variance of t o t a l scores on the scale) (Ghiselli, 

1964) . 

TABLE 4.2 VALUES OF COEFFICIENT /ILPHA 

COEFF INTERNAL-CONSI STENCY 
ALPHA RELIABILITY 

VT Scal e 0 . 90 High 

VA Scale 0 . 86 Mod e rate high 

ET Sca l e 0 . 91 High 

EA Scal e 0 . 93 High 

PHASE 2 - SAMPLE 

In the Autumn of 1980, 210 students in Massey University, 

Palmerston North, wer e t es t ed by the inves tigator with the attitude 

instrument. The s tudents were given appropriate directions concern­

ing the purposes of the s tudy and asked to r espond with "Strongly 

Agree" (SA), "Agree" (A), "Neutral" (N), "Disagree" (D), or 

" Strongly Disagree" (SD) to each of the 32 statements (Appe ndix E) . 

Seven students were eliminated because of their failure to res pond 

to more than three items . Thus 203 s tudents of the potential 210 

we re the s ubj ec t s of the present investigation . The following 
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table gives specific details of the sample used. 

TABLE 4 . 3 DETAILS OF SAMPLE 

STAGE ONE TWO THREE 

ALGEBRA & CALCULUS & 
COURSE CALCULUS CALCULUS DIFFERENTIAL 

EQUATIONS 

NO. OF STUDENTS 144 40 19 

SEX 82M , 62F 20M, 20F 14M, SF 

MATHEMATICS MAJORS/ 26 MAJORS 21 MAJORS 13 MAJORS 
NON- MATHEMATICS MAJORS 118 NON-MAJORS 19 NON-MAJORS 6 NON-MAJORS 

STATISTICAL ANALYSIS 

The decision was made to use non-parametric methods of statistical 

analysis in this study , the justification being:-

(1) The nature of the population distribution, from which samples a r e 

drawn, is not known to be normal. Non-parametric statistical 

trea tment makes possible useful inferences wi thout assump tions 

about the nature of data distributions (Breiman, 1973). 

(2) Non-parametric t ests are particularly us eful when r esponses cannot 

be recorded on a specific numerical scale but when data about 

the ir order relationships are available (Denenberg, 1976). 

(3) The score distribution was extremely heterogeneous, and the numerical 

values of the scores are less meaningful than the median. 

(4) The investigator felt uneasy about applying the parametric tests 

to very crude data in which only a rudimentary measurement scale 

can be considered to exist . 



25 . 

The limitations a re : -

(1) Non- parametric s tatistics are generally l ess powerful , that i s 

they r equire large r samples in order to yield the same l eve l 

of significance (Bor g & Gall, 1971) . 

(2) The applica t ions of some of the non-pa r ame tric tests may be 

l aborious for l a rge sampl es but this disadvantage could be 

overcome by us ing computer s . 

STATISTICAL tv'ETHODS USED 

The data obtained in this s tudy was s ubj ected to statistical 

ana l ysis using the fol l owing t echniques :-

(1) CHI-SQUARE TEST (FOR A 2 X 2 TABLE ) 

This t es t has been suggested as a non-parametric alternative t o 

the t -test for two independent samples (Denenber g , 1976). The 

genera l 2 x 2 table may be written in the form shown in Tab l e 4 . 4 . 

Variable B 

TABLE 4 . 4 GENERAL 2 X 2 CONTINGENCY TABLE 

Category 1 

Category 2 

Variable A 

Categor y 1 
Above Median 

a 

C 

a + C 

Category 2 
At or Below Median 

b 

d 

b + d 

a + b 

C + d 

N = a + b + c + d 



The usual expression for computing the statistic x2 , 

that is : 

26. 

2 ~ (Observe d frequency - Expected fr equency) 
£.. d f 4.1 Expecte reque ncy 

reduces, for the general 2 x 2 table, to the following simplified 

form : 

2 N(ad - bc) 2 

X = (a + b) (c + d) (a + c) (b + d) 4 . 2 

This formula is u sed whenever the s ma lles t expected frequency 

is greater than 10. The decision rule is based on reasoning given 

in McNemar (1969). 

The significance of this stat i stic is judged by referring it 
2 

to the tabulated X values with one degree of freedom. At the 5% 

l eve l the tabulated X2 value for 1 df is 3.84 . 

(Everitt, 1979) 

LIMITATION 

The main difficulty with the Chi-Square Test is that it ignores 

how far a score is above or below the median score. A score one 

point above the median and a scor e six points above are both in the 

"above average" category. Such categorising, then, ignores some 

important information - the value of the actual scores themselves. 

(2) YATES ' CONTINUITY CORRECTION 

Yates (1934) suggested a correction which involves subtracting 

0.5 from the positive discrepancies (Observed-Expected), and adding 

0.5 to the negative discrepancies, before these values are squared. 

This correction may be incorporated directly into formula (4 . 2), 

which then becomes: 

2 N(lad - bcl - 0.5N) 2 
X = . 

(a+ b) (c + d) (a+ c) (b + d) 4.3 



27. 

It is known as a chi-square value corrected for continuity. 

This formula is used whenever the smallest expected frequency is 

between 5 and 10 (McNemar, 1969) . 

Recently there has been some discussion of the merits of 

applying Yates' correction. Conover (1968, 1974) questions its 

routine use in all cases, but Mantel and Greenhouse (1968), Fleiss 

(1973), and Mantel (1974) reject Conover's arguments . In general 

the evidence for applying the correction seems convincing, and 

hence its use is recommended. 

(Eve ritt, 1979) 

(3) THE FISHER EXACT PROBABILITY TEST 

This test was us e d to compare two independent samples on a 

dichotomous criterion . The two samp l es might be cons tituted by 

drawing them from two diff e r e nt populations for purposes of 

comparison. It is an extremely us e ful non-parametric test for use 

with 2 x 2 bivariate frequency tables. It is based on exact 

probabilities and may be us e d with very small samples. 

Let A, B, C and D represent the cell frequencies of a 2 x 2 

bivariate frequency di s tribution: 

A B A + B 

C D C + D 

A + C B + D 

If the marginal frequencies are regarded as fixed, the probability 

of any particular arrangement of the cell frequencies may be deter­

mined from the hypergeometric distribution . 
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p (A + B) ! (C + D) ! (A + C) ! (B + D) ! 
N! A! B: C! D! 

4.4 

This formula is used whenever the smallest expected frequency 

is less than 5 (McNemar, 1969). 

Fisher's test employs formula (4.4) to find the probability of 

the arrangement of frequencies actually obtained, and that of every 

other arrangement giving as much or more evidence for association, 

always keeping in mind that the marginal totals are to be regarded 

as fixed. The sum of these probabilities is then compared with 

the chosen significance level a, if it is greater than a we have 

no evidence of any association between the variables; if it is 

less than a we conclude that the hypotheses of independence should 

be rejected and therefore that there is a significant association 

between them. 

(Everitt, 1979) 

(4) S'EARMAN RANK ORDER CORRELATION METHOD 

Correlation coefficients computed in this study were Spearman 

Coefficients. They were obtained by the use of the following formula 

from Popham (1967):-

where 

N 

d 

rs 1 -

The number of subjects. 

The difference of the ranks for each subject. 

The significance of this coefficient was calculated from the 

formula (Popham, 1967):-



rs = 

N = 

N - 2 = 

Spearman coefficient. 

Number of subjects. 

Degree of freedom. 
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rs and tare fairly easy to work out with a small sample of 

data. For larger samples, this advantage is lost. However, 

correlations among scores were determined through computer program 

SPSS Correlation Coefficient (Appendix F). 

Siegel (1956) gives a power efficiency of 91% for this 

coefficient when it is compared with the Pearson Product-Moment 

Correlation Coefficient. 

LEVEL OF CONFIDENCE USED IN ALL TESTS 

The 0.05 level of confidence was used as the rejection crite rion . 
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CHAPTER 5 

RESULTS AND FINDINGS OF THE STUDY 

The data obtained in this study was statistically analysed using 

the t echniques outlined in Chapter 4. 

This chapter provides a summary of the results, and their analysis. 

Full data was available for analysis from 144 subjects in the stage 

one group, 40 subjects in the stage two group, and 19 subjects in the 

stage three group. 

(1) CRITERION-GROUP STUDY 

(A) SEX-RELATED DIFFERENCES 

( i) STAGE ONE GROUP 

The Chi-square test (for a 2 x 2 table) was used to investigate 

the difference between the population distributions of the male and 

female groups at stage one. The null hypothesis was 

Ho The population distributions from which the two samples 

were drawn were identical on each of the criteria:-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications. 



TABLE 5. 1 VALUES OF CHI-SQUARE Af\O THEIR SIGNI FICANCE 
LEVEL (SEX-RELATED DIFFERENCES/STAGE ONE) 
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CRITERION CHI-SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
1. 84 Towards Value of Theories 

n . s . 

Scores on Attitude 
1. 42 Towards Value of Applications n . s . 

Scores on At titude 4.31 p<0 . 05 
Towards Enjoyment of Theories 

Scores on Attitude 
0 . 45 Towards Enjoymen t of Applications n.s . 

The table shows that one of the factors investiga ted r eached 

significance at the 0 . 05 level. The null hypothesis was thus 

rejected and it can be conc luded that:-

At stage one, significantly more fema l es scor e d above 

average on the ET Scale than males . 

( ii ) STAGE Two GROUP 

The Chi-square test (Yates ' Continuity Correction) was used 

to inves tigate the diffe r ence between the population distributions 

of the male and female groups at stage two. The null hypothesis 

was 

Ho = The population distributions from which the two samples 

were drawn were identical on each of the criteria :-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of atti tude towards enjoyment of theories 

(d) scores of at t itude towards enjoyment of applications . 
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TABLE 5 . 2 VALUES OF CH I -SQUARE AND THEIR SIGNIFICANCE 
LEVEL ( SEX-RELATED DI FFERENCES/STAGE Two) 

CRITERION CHI-SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
0 . 94 

Towards Value of Theories 
n . s . 

Scores on Attitude 
0 . 10 Towards Value of Applications n . s . 

Scores on Attitude 
0 . 10 Towards Enjoyment of Theories 

n.s. 

Scores on Attitude 
0 . 91 Towards Enjoyment of Applications n . s . 

The table shows that none of the factors i nvestigated reached 

significance at the 0.05 level. The null hypothesis was thus not 

r e j ected and it can be concluded that: -

Male and female groups at stage two did not significantly 

differ on the criteria investigate d . 

(iii) STAGE Tt--REE GROUP 

The Fisher Exact Probability Tes t was used to investigate the 

difference between the population distributions of the male and 

female groups at stage three . The null hypothesis was 

Ho = The population distributions from which the two samples 

were drawn were identical on each of the criteria:-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications . 
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TABLE 5.3 P VALUES AND THEIR SIGNIFICANCE 

LEVEL (SEX-RELATED DIFFERENCES/STAGE THREE) 

CRITERION P VALUES SIGNIFICANCE 
LEVEL 

Scores on Attitude 
0.16 

Towards Value of Theories 
n.s. 

Scores on Attitude 
0.33 

Towards Value of Applications 
n.s. 

Scores on Attitude 
0.37 

Towards Enjoyment of Theories 
n.s. 

Scores on Attitude 
0.37 

Towards Enjoyment of Applications 
n. s. 

The table shows that none of the factors investigated reached 

significance at the 0.05 level. The null hypothesis was thus not 

rejected and it can be concluded that:-

Male and female groups at stage three did not significantly 

differ on the criteria investigated. 

(B) MATHEMATICS MAJORS AND NON-MATHEMATICS MAJORS DIFFERENCES 

(i) STAGE ONE GROUP 

The Chi-square test was again used to investigate the difference 

between the population distributions of the mathematics majors and 

non-mathematics majors groups. The null hypothesis was 

Ho= The population distributions from which the two samples 

were drawn were identical on each of the criteria:-
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(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications. 

TABLE 5.4 VALLES OF CHI-SaUARE AND THEIR SIGNIFICANCE 
LEVEL ( MATHEMATICS MAJORS & NON-MATHEMATICS 
MAJORS DIFFERENCES/STAGE ONE> 

CRITERION CHI-SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 0.97 n.s. 
Towards Value of Theories 

Scores on Attitude 
0.10 

Towards Value of Applications 
n.s. 

Scores on Attitude 
1. 59 

Towards Enjoyment of Theories 
n. s. 

- -

Scores on Attitude 
0.30 

Towards Enjoyment of Applications 
n.s. 

The table shows that none of the factors investigated reached 

significance at the 0.05 level. The null hypothesis was thus not 

rejected and it can be concluded that mathematics majors and non­

mathematics majors at stage one did not significantly differ on 

the criteria investigated. 

(ii) STAGE Two GROUP 

The Chi-square test (Yates' Continuity Correction) was used to 

investigate the difference between the population distributions of 

the mathematics majors and non-mathematics majors groups. The 

null hypothesis was 
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Ho = The population distributions from which the two sampl es 

were drawn were identical on each of the criteria:-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude t owards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications . 

TABLE 5 . 5 VALUES OF CHI-SQUARE AND THEIR SIGNIFICANCE 
LEVEL (MATHEMATICS MAJORS & NON-MATt-EMATICS 
MAJORS DIFFERENCES/STAGE TWO) 

CRITERION CHI-SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
0.34 Towards Value of Theories n.s. 

Scores on Attitude 
Towards Value of Applications 0.10 n . s . 

Scores on Attitude 
0 .93 Towards Enjoyment of Theories n.s. 

Scores on Attitude 
Towards Enjoyment of Applications 0 . 001 n.s. 

The table shows that none of the factors investigated reached 

significance at the 0 . 05 level. The null hypothesis was thus not 

r eject ed and it can be concluded that:-

Mathema tics majors and non-mathematics ma j ors at stage two 

did not significantly differ on the criteria investigated. 

(iii) STAGE THREE GROL.P 

The Fisher Exact Probability Test was again used to investigate 

the difference between the population distributions of the mathe­

matics majors and non-mathematics majors . The null hypothesis was 
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Ho The population distributions from which the two samples 

were drawn were identical on each of the criteria:-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications. 

TABLE 5.6 P VALUES AND Tf-EIR SIG/'JIFICANCE LEVEL 
(MATHEMATICS MAJORS & NON-MATHEMATICS MAJORS 
DIFFERENCES/STAGE THREE) 

CRITERION P VALUES SIGNIFICANCE 
LEVEL 

Scores on Attitude 
0 .94 

Towards Value of Th eo ries 
n.s. 

Scores on Attitude 
0.10 

Towards Value of Applications 
n . s. 

Scores on Attitude 
0.01 

Towards Enjoyment of Theories 
n.s. 

Scores on Attitude 
0.91 

Towards Enjoyment of Applications 
n.s. 

The table shows that none of the factors investigated reached 

significance at the 0.05 level. The null hypothesis was thus not 

rejected and it can be concluded that:-

Mathematics majors and non-mathematics majors at stage three 

did not significantly differ on the criteria investigated. 



37. 

CC) DIFFERENCES OF MATHEMATICS MAJORS AT DIFFERENT STAGES 

(i) STAGE ONE & STAGE Two 

The Chi-square test (Yates' Continuity Correction) was used to 

investigate the difference between the population distributions of 

the mathematics majors at stage one and stage two . The null 

hypothesis was 

Ho = The population distributions from which the two samples 

were drawn were identical on each of the criteria: -

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of a pplications. 

TABLE 5 . 7 VALUES OF CHI-SQUARE AND THEIR S I GNIF I CANCE 
LEVEL (DIFFERENCES OF MATI-EMAT ICS MAJORS AT 
STAGE ONE AND STAGE Two) 

CRITERION CHI- SQUARE SlGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
0 . 68 

Towards Value of Theories 
n. s. 

Scores on Attitude 
0 . 96 Towards Value of Applications 

n.s. 

Scores on Attitude 
5 . 72 p<0 .05 

Towards Enjoyment of Theories 

Scores on Attitude 
0 . 01 Towards Enjoyment of Applications n.s. 

The table shows that one of the factors investigated r eached 

signif icance at the 0 . 05 level. The null hypothesis was thus 

rejected and it can be concluded that:-

Significantly more stage one mathematics majors scored above 

average on the ET Scale than stage two mathematics majors . 
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( ii) STAGE Two & STAGE THREE 

The Chi-square test (Yates' Continuity Correction) was used to 

investigate the difference between the population distributions of 

the mathematics majors at stage two and stage three . The null 

hypothesis was 

Ho = The population distributions from which the two samples 

were drawn were identical on each of the criteria :-

(a) scores of attitude towards value of theories 

(b) scores of attitude towards value of applications 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications . 

TABLE 5 . 8 VALUES OF CH I-SOUARE AND THEIR SIGNIF I CANCE 
LEVEL (DIFFERENCES OF MATHEMATICS MAJORS AT 
STAGE Two AND STAGE T~EE) 

CRITERION CHI- SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
0.23 Towards Value of Theories n.s. 

Scores on Attitude 
2 . 31 Towards Value of Applications n . s . 

Scores on Attitude 
Towards Enjoyment of Theories 3 .02 n.s. 

Scores on Attitude 
0.07 Towards Enjoyment of Applications n . s . 

The table shows that none of the factors investigated reached 

significance at the 0 . 05 level. The null hypothesis was thus not 

rejected and it can be concluded that :-

Mathematics majors at stage two and stage three did not 

significantly differ on the criteria investigated . 
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( iii ) STAGE ONE & STAGE T~EE 

The Chi-square test (Yates' Continuity Correction) was used to 

invest igate the difference between the population distributions of 
I 

the mathematics majors at stage one and stage three. The null 

hypothesis was 

Ho The population distributions from which the two samples 

were drawn were identical on each of the criteria:-

(a) scor es of attitude towards value of theories 

(b) scores of attitude towards value of applica tions 

(c) scores of attitude towards enjoyment of theories 

(d) scores of attitude towards enjoyment of applications . 

TABLE 5.9 VALUES OF CHI-SQUARE AND THEIR SIGNIFICANCE 
LEVEL (DIFFERENCES OF MATHEMATICS MAJORS AT 
STAGE ONE AND STAGE THREE) 

CRITERION CHI-SQUARE SIGNIFICANCE 
VALUE LEVEL 

Scores on Attitude 
3 . 21 Towards Value of Theories n.s. 

Scores on Attitude 
Towards Value of Applications 1.99 n.s. 

Scores on Attitude 
0 . 03 Towards Enjoyment of Theories n.s. 

Scores on Attitude 
1.28 Towards Enjoyment of Applications n . s. 

The table shows that none of the factors investigated reached 

significance at the 0.05 level . The null hypothesis was thus not 

rejected and it can be concluded that : -

Mathematics majors at stage one and stage three did not 

significantly differ on the criteria investigated . 
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(2 ) CORRELAT IONAL STUDY 

<A> VT vs VA 

In order to measure the degree of association betwe en VT scor es 

and VA scor es for subjects at each stage , the correlations between t he 

scor es on VT Scale a nd the scor es o n VA Sca l e were computed using 

Spearman r a nk order t echnique. The significance levels of the corre­

lations were also compute d . 

The correl a t ion coefficien t s a r e summarised in Table 5 . 10. 

TABLE s.10 VT VS VA CORRELATION COEFF ICIENTS AND THE IR 

SIGNI FICANCE LEVEL (Su8 JECTS AT DIFFERENT STAGES) 

CORRELATION SIGNIFI CANCE 
COEFFICIENTS LEVEL 

St age One 0.19 n . s . 

Stage Two 0 . 09 n . s . 

Stage Three 0.10 n.s. 

Furthermore, the corre l a t ions and their s ignificance l evels 

between the scor es on VT Scale and the scores on VA Scale wer e computed 

for mathematics majors at diffe r ent stages using t he Spearman rank 

order technique . 

The correlation coef ficients are summarised in Table 5.11 . 



TABLE s.11 VT VS VA CORRELATION COEFFICIENTS AND THEIR 
SIGNIFICANCE LEVEL (MATHEMATICS MAJORS AT 
DIFFERENT STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVEL 

Stage One Majors 0 .19 n. s . 

Stage Two Majors 0.20 n. s . 

Stage Three Majors 0.15 n.s. 

CB> VT vs ET 

41. 

In order to meas ure t he degree of association between VT scor es 

a nd ET scores for subj ects a t each stage , the correlations between the 

scor es on VT Scal e a nd t he scores on ET Scal e were computed using 

Spearman r ank order technique . The significance levels of the corre­

lations were also computed. 

The correl a tion coefficients are summarised in Tab l e 5.12. 

TABLE s . 12 VT VS ET CORRELATION COEFF ICIENTS AND THEIR 
SIGNIFICANCE LEVEL (5uBJECTS AT DIFFERENT 
STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVEL 

Stage One 0.53 p<0.05 

Stage Two 0 . 63 p<0 . 05 

Stage Three 0.69 p<0 .05 
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Furthermore, the corr elations and their significance l evels 

be tween the scores on VT Scale and the s cores on ET Scale were computed 

for mathematics majors at different stages using the Spearman rank 

order technique. 

The corre lation coefficients are s ummarised in Table 5 .13. 

TABLE 5.13 VT VS ET CORRELATION COEFFICIENTS AND THEIR 
SIGNIFICANCE LEVEL (MATI-EMATICS MAJORS AT 
DIFFERENT STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVEL 

Stage One Major s 0.62 p<O. 05 

Stage Two Majors 0. 72 p<O. 05 

St age Three Majors 0. 75 p<0 . 05 

CC> VA vs EA 

In order to measure the degr ee of association between VA scores 

and EA scores for subj ects a t each s tage , the correlations be tween the 

scores on VA Scale and the scores on EA Scale we re computed u s ing 

Spearman rank order technique. The significance levels of the corr e ­

lations were a l so computed. 

The correlation coefficients are s umma rised in Table 5.14. 



TABLE 5.14 VA VS EA CORRELATION CoEFFICIENTS AND Tt-EIR 
SIGNIFICANCE LEVEL (5uBJECTS AT DIFFERENT 
STAGES ) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVEL 

Stage One 0.30 p<0.05 

St age Two 0 . 27 p<0 .05 

Stage Three 0 . 45 p<0 . 05 
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Furthermore, the corre l a t ions between the scores on VA Scale and 

the scores on EA Scal e were computed for mathemat i cs majors at different 

stages using the Spearman rank order technique . The significance l evel s 

of the correlations were also comput ed . 

The corre l a tion coefficient s are s ummarised in Tab l e 5.15. 

TABLE 5. 15 VA VS EA CORRELATI ON COEFFICIENTS AND THE IR 
S IGNIFI CANCE LEVEL (MATHEMATICS MAJORS AT 
DIFFERENT STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVELS 

Stage One Majors 0.65 p<0.05 

Stage Two Majors 0.68 p<O. 05 

Stage Three Majors o. 71 p <0.05 
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CO > ET vs EA 

In order to measure the degree of association between ET scores 

and EA scores fo r subjects a t each stage , the correlat ions between the 

scores on ET Scale and the scor es on EA Scale were computed using 

Spearman rank order technique . The significance l eve l s of the corre­

lations wer e also computed . 

The correlation coefficients are s ummarised in Table 5.16 . 

TABLE 5 .1 6 ET VS EA CORRELATI ON COEFF I CIENTS AND THE I R 

S I GN I FICANCE LEVEL ( SUBJECTS AT DI FFERENT 
STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVEL 

Stage One 0.14 n . s . 

Stage Two 0 . 13 n . s . 

Stage Three 0 . 01 n . s. 

Furthermore, the correlations and their significance levels 

between the scores on ET Scale and the scores on EA Scale were computed 

for mathematics majors at different stages us ing the Spearman rank 

order technique . 

The cor r e lation coefficient s are summarised in Table 5.17 . 



TABLE 5.17 ET VS EA CORRELATION COEFFICIENTS AND Tf-EIR 
SIGNIFICANCE LEVEL (MATt-EMATICS MAJORS AT 
DIFFERENT STAGES) 

CORRELATION SIGNIFICANCE 
COEFFICIENTS LEVELS 

Stage One Majors 0.35 n. s. 

St age Two Major s 0. 31 n. s . 

Stage Thr ee Majors 0.21 n . s . 
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CHAPTER 6 

SUMMARY, DISCUSSION AND FURTHER RESEARCH 

SuMMARY OF FINDINGS 

Analysis of the data obtained in the study produced the following 

findings :-

HYPOTHESIS 1 

(a) At a ll stages, male and female s tudents did not differ 

significantl y in their a ttitude towards value of 

theories. 

(b) At all stages, male and female s tudents did not differ 

significantly in their attitude towa rds value of 

applications . 

(c) At stage one , male and female s tudents did differ 

significantly in thei r attitude towards enjoyment of 

theories . More female students scored above average 

on the " Enjoyment of Theories" Scale (ET) t han ma le 

students . How e v e r, male and female s tudents did not 

diff er significantly in their at t itude towards enjoy­

me nt of theories at stage two and stage three . 

(d) At al l stages, male and female students did not differ 

significantly in their attitude towards enjoyment of 

applications . 

HYPOTHESIS 2 

At all stages, there was no significant difference between 

mathematics majors and non-mathematics majors in their attitudes 

toward value of theories, value of applications, e njoyment of 

theories and enjoyment of applications . 
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HYPOTHES I S 3 

(a) There was no significant diff erence b etween first year 

mathematics majors and second year mathematics majors in 

their attitudes toward value of theories, value of 

applications and enjoyment of applications . However, 

first year mathematics majors and second year mathe­

matics majors differ significantly in their attitudes 

toward enjoyment of theories. 

(b) There was no significan t difference between second year 

mathematics majors and third year mathematics majors in 

their attitudes toward value of theories, value of 

applications , enjoyment of theories and enjoyment of 

applications . 

(c) There was no significant difference between first year 

mathematics majors and third year mathematics majors in 

their attitudes toward value of theories, value of 

applications , enjoyment of theories and enjoyment of 

applications . 

HYPOTHESIS 4 

At all stages , a student ' s attitude towards value of theories 

was not significantl y correlated with his attitude towards value of 

applicat i ons . Furthermore , a mathematics major ' s attitude towards 

value of theories was not significantl y correlated with his 

attitude towards value of applications . 

HYPOTHES I S 5 

At all stages, a student's attitude towards value of theories 

was positively and significantly correlated with his attitude 

towards enjoyment of theories . Furthermore, a mathematics major ' s 

attitude towards value of theories was positively and significantly 

correlated with his attitude towards enjoyment of theories . 
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H'VPOTHESIS 6 

At all stages, a student's attitude towards value of 

applications was positively and significantly correlated with his 

attitude towards enjoyment of applications. Furthermore, a 

mathematics major's attitude towards value of applications was 

positively and significantly correlated with his attitude towards 

enjoyment of applications. 

HYPOTHESIS 7 

At all stages, a student's attitude towards e njoyment of 

theories and his attitude towards enjoyment of applications were 

not significantly correlated. Furthermore, a mathematics major 's 

attitude towards enjoyment of theories was not significantly 

correlated with his attitude towards enjoyment of applications. 

DISCUSSION 

HYPOTHESIS 1 : SEX-RELATED DIFFERENCES 

2 
Table 5.1, containing the significant X value, forms a very 

interesting block. First year fema l e undergraduates found theories 

significantly mor e enjoyable than males. This dichotomy is rather 

surprising but probably refle cts society 's expectations of male and 

f emale utilisations of a univers ity education . The investigator 

would conjecture that men take mathematics not for the r easons that 

they like mathematics, but because, whether they like it or not, 

they are aware that such courses are prerequisites to the kind of 

future occupations, in technology, engineering or science, they, 

and society, see as appropriate for males. 

Of all the four attitude scales, the 'Enjoyment of Theories' 

and the 'Enjoyment of Applications' are most directly pertinent to 

the notion of intrinsic motivation. They point up, in fact, a basic 

kind of intrinsic motivation; doing something because it is 

enjoyable. Engaging in mathematical activities because they are 

cognitively appealing, because they are fun has a certain aura of 
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trivia lity , yet this motivation is very pervasive none theless . 

Since first year female unde rgraduates expressed more favourable 

a tt i tude than male students towards enjoyment of theories, 

intrinsic motivation seems t o differ between the sexes . The 

other two attitude scales, the ' Value of Theories ' and the 

'Value of Applications ' are c l osel y r e l ated to the notion of 

extrinsic motivation. Since female undergraduates at all stages 

did not see theories and applications as any less useful than 

did male students , extrinsic motiva t ion does no t seem to differ 

b e tween the sexes . 

If mathematics a t titudes and sex-role expectations are 

cultural l y r e lative, and the society has a sex-role expectat i on 

which discourage females to engage in mathematical activities 

(Fennema & Sherman, 1977), those fema l e undergraduates who 

desire to major i n a field calling for extensive use of mathe­

matics must be s trong l y motivated in order to overcome the social 

pressur e and e nt e r the field of their choice . We may expect 

these female undergraduates to enter the university with a higher 

d egree of intrinsic motivation. 

But the difference does not extend to second year . The 

explanation for this could b e one or more of the fo llowing :-

(1) First year male studen t s with n ega tive attitude or female 

students with positive a ttitude towards enjoyment of 

theor ies have dropped out . 

(2) The experience of first yea r changes the first year ma l e 

students with negative attitud e towards enjoyment of 

theories , or the female students with posit ive attitudes . 

Only l o n gitudinal stud ies would e nab l e us to determine 

which of these i s mos t like ly. 

The general conclusion reached by t he investigator i s that 

sex-re lated dif fer e nces do not appear often, and when they do they 

are not large . The results, showing only one sex-related 

diffe r e nce, strongly suggests tha t th ere are not universal sex­

related differences in ma thema tics attitudes among univer sity 

students in mathematics courses . 
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HYPOTI-ESIS 2 MATHEMATICS MAJORS AND NON-MATHEMATICS MAJORS 
DIFFERENCES 

The resulting statistical analysis led the investigator to 

conclude that there was no significant difference between the 

mathematics majors and non-mathematics majors in their attitudes 

toward value of theories, value of applications, enjoyment of 

theories and enjoyment of applications. The pattern of no 

differences pretty much he ld up through the stages . This is 

interesting and perhaps surprising . In general, the fact that a 

student is a mathematics major might be expected to imply that 

he, or she, is likely to have a more positive attitude towards 

mathematics than a student who has not chosen mathematics as a 

majoring subject . Since this is not true, the question arises 

"Just why do students become mathematics majors?" 

HYPOTHESIS 3 : MATI-EMATICS MAJORS AT DIFFERENT STAGES 

Interpretations of the r esults are difficult because this 

is not a longitudinal s tudy . However, 'Algeb ra and Calculus 

60 .101 1
, 'Calculus 60.203 1 and 'Calculus and Differential Equations 

60.303' are mathematics courses of same nature; it is at least 

fair to hypothesize that there was a substantial decline in th e 

favourableness of attitude towards enjoyment of theories as mathe­

matics majors progressed from stage one to stage two. The 

explanation for this could be one or more of the following:-

(1) Stage two has been the period during which mathematics 

courses of theoretical nature were introduced. 

(2) First year mathematics majors with positive attitude 

towards enjoyment of theories have dropped out. 

(3) The experience of first year changes the first year mathe­

matics majors with positive attitude towards enjoyment 

of theories. 
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HYPOTHESES 4 & 7 : THEORIES/APPLICATIONS 

The attitude towards value of theories was not significantly 

correlated with the attitude towards value of applications and the 

attitude towards enjoyment of theories was not significantly 

correlated with the attitude towards enjoyment of applications . 

These results indicate that theories and applications are independ­

ent and significant domains of the attitudes toward mathematics 

held by university students. They give s trong support for the 

choice in the study of theories and applications as different 

aspects of mathematics. The implications will be stated in the 

n ext section. 

HYPOTHESES 5 & 6 : VALUE/ENJOYMENT 

The attitude towards value of theories was positively and 

significantly correlated with attitude towards e njoyment of theories ; 

and the attitude towards value of applications was positively and 

significantly correlated with attitude towa rds e njoyme nt of applica­

tions. A correlation does not n ecessarily indicate a cause-and­

effect relationship between the two variables and should not be 

interpreted as one variable causing the scor es of the other variable 

to be what they are . Frequently there are other factors that 

influence both of the variables under con sidera tion. However, these 

positive correlations do sugges t that VT Scal e is a good predictor 

of ET Scale and VA Scale is a good predictor of EA Scal e . Such 

correlations also indica te an important r e lations hip between value 

and e njoyment that is similar for theories and applications . If a 

student appreciates the value of theories of mathematics, it is 

quite likely that h e will enjoy engaging in mathematical activities 

of theoretical nature . 

!MPLICATICNS IN EDUCATION 

(1) If the investigator's inte rpretation of the sex role reasons 

for the sex-related difference in attitude towards enjoy­

ment of theories is right, this sex-related difference is 

not the result of free and informed choice . The implica­

tions are that males should have less pressure to take up 

mathematics and females more encouragement before entering 
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university. If we are working towards an academic 

programme which ensures the freedom of opportunity to 

b ecome whatever that individual is truly capable of 

becoming, the elimination of this sex-related difference 

is essential . 

(2) Since no significant difference exists in the attitudes 

possessed by undergraduate mathematics majors as compar­

able to undergraduate non-mathematics majors, equal 

attention needs to b e d evoted to both mathematics majors 

and non-mathema tics majors in d eveloping positive 

attitudes toward mathematics . Lecturers should be aware 

that the fact that a student is majoring in mathematics, 

at any level, does not mean that the student has a more 

positive attitude towards mathematics than could be 

expec ted from a non-mathematics major. 

(3) Apparently, students view theories and applications of 

mathematics quite differently . Consequently, in 

curriculum development, theories and applications should 

be considered carefully as different aspec ts of mathe­

matics and separate attention must be d evoted to develop­

ing positive attitudes to each of them. We may not 

assume that the th eory of mathema tics can be motivated 

by showing applications of that theory . 

LIMITATICNS OF THE STUDY 

(1) The use of an instrument that has not been employed in any 

other study to measure attitudes obviously limits the 

confidence in the results. 

(2) The question of stability of attitudes is important in 

relation to the study. Would the results have been 

different if measures had been taken at some other time 

during the year? 
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(3) The comparison between stages would have been much more 

reliable under a longitudinal study . The assumption 

that the attitudes of a second year class may b e taken 

as a measure of the attitudes which the first year 

class will have the following year is open to criticism. 

(4) Samples selected for stage two and stage three were 

relative ly small. 

FLRTHER RESEARCH 

(1) New and more refined instruments need to be developed. Written 

participant responses should be coupled with s tructur e d inter­

views. 

(2) Further r esearch needs to be conducted before it can be concluded 

that each attitude scale used in the study measures an independ­

ent dimension of attitude. In ord e r to show that the four 

attitude scales function somewhat differently , correlations of 

each scale with oth e r measures should b e calculat e d. 

(3) On the basis of the findings of the research, perhaps further 

studies should investiga t e medication of attitudes toward 

mathematics. Just how can we change a student's attitude 

towards the enjoyment of theory ? 

(4) The question of the relationship between attitude and choice of 

major warrants further investigation. 

(5) It is also necessary to investigate whether sex-related differences 

in favour of males exist in non-mathematics courses. 

(6) A similar study to this present one might be made to investigate 

the attitudes to mathematics of undergraduates in non-mathematics 

courses. This should provide further evidence in relation to the 

conclusions drawn concerning sex role expectation, choice of 

major etc. 



(7) In any event, it is recommended that future investigations of 

the role of psychological factors in learning mathematics 

would do well to provide separate measures of theories and 

applications of mathematics. 
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APPENDIX A 

ATIITUDE SCALE - 'VALUE OF THEORIES' VT SCALE 

1 Minus times minus equal plus 

The reason for this we need not discuss . 

5 Theories are only needed by mathematicians. 

9 Those parts of mathematics that have not 

13 

17 

been 'applied' are also valuable to 

society. 

Theories help develop a person's mind and 

t each him to think . 

It is not importan t to know how to de rive a 

formula . 

21 Theories of mathematics are important for 

25 

the advance of civilization. 

Theories in mathematics often turn out to 

have applications . 

29 Theories have contributed greatly to 

mathematics 

SD D 

SD D 

SD D 

SD D 

SD D 

SD D 

SD D 

SD D 
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N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 
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ATTITUDE SCALE - ' VALUE OF APPLICATIONS ' VA SCALE 

4 The time allocated to the s tudy of applica-

tions of mathematics in this course is 

too little . 

8 More applications must be taught to more 

12 

students, so tha t these students will be 

able to transfer their mathematical know­

ledge to a variety of situations. 

Applications of mathematics are not 

important in ever yday life . 

16 In many countries mathematics is taught, 

divorced from applications . This is a 

wrong approach. 

20 Mathematics i s a very worthwhile and 

necessary subject because of its 

applications . 

24 Theory is less important to people than 

28 

32 

application. 

Applications of mathematics are needed in 

designing practically everything. 

Applications of mathematics are important 

for the advance of society . 

SD D N 

SD D N 

SD D N 

SD D N 

SD D N 

SD D N 

SD D N 

SD D N 

56. 

A SA 

A SA 

A SA 

A SA 

A SA 

A SA 

A SA 

A SA 



APPENDIX C 

ATIITUDE SCALE - 'ENJOYMENT OF THEORIES' ET SCALE 

2 I often like to know how and when one state-

ment 'follows logically' from another. SD 

6 Proof is dull and boring because it leaves 

no room for personal opinion. SD 

10 I study mathematics for its own sake, for 

its intrinsic beauty and elegance. SD 

14 I do not like the terms proof and theorem. SD 

18 I am always under a terrible strain when 

22 

26 

30 

yo u ask me to prove something. 

I have never liked proving formulae. 

Minus times minus equals plus 

The reason for this I would like to know. 

Those who enjoy proving theorems of 

mathematics are odd balls. 

SD 

SD 

SD 

SD 

D 

D 

D 

D 

D 

D 

D 

D 
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N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 
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APPENDIX 0 

ATTITUDE SCALE - ' ENJOYMENT OF APPLICATIONS ' EA SCALE 

3 I am interested and willing to use mathe-

matics outside school and on the job. SD D N A SA 

7 I enjoy learning how mathematics is applied 

to solve practical problems. SD D N A SA 

11 I have always enjoyed applying mathematics 

in other s ubj ects. SD D N A SA 

I 
15 When I hear the word application, I have a I 

feeling of dislike . SD D N A SA 

I 

19 I approach mathematics with a feeling of 
I 
I hesitation, resulting from a fear of not 

being able to apply s uitable formulae. SD D N A SA 

I 
I 

23 I am more interested in specific calcula-

tions than in general concepts. SD D N A SA 

27 Applying formulae is enjoyable and 

stimulating to me . SD D N A SA 

31 My mind goes blank when you ask me to 

choose a formul a and apply it. SD D N A SA 
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APPEND I X E 

QUESTIONNAIRE 

MASSEY UN IVERSITY 

Department of Mathematics and Statis tics 

QUESTIONS ON ATIITUDES TOWARD MATHEMATICS 

Sex 

Deg ree 

Major 

(Male or Female) 

(B . Sc., B . A. e t~) 

Yea r of Study 

(Mathematics , Computer Scien ce e t c . ) 

(1st , 2nd , 3rd etc.) 

NOTE TO STUDENTS: i) This is not a t es t. The re are NO righ t o r wr on g 
answer s . Just answer as honest l y as you can . 

ii) Each of the s t atemen t s on thi s opinionnaire e xpresses 
a feeling or attitude t oward ma thematics. You are 
asked t o indicate , on a f i ve point scal e , the extent 
of agreement b ~tween the a tt i tude exp r essed in each 
s t atement and your own person feeling . The five 
points a r e : 

Stron g l y disagree ( SD) 
Disagree (D) 
Neutral (N) 
Ag ree (A) 
Strong l y Agree ( SA) 

Draw a circle around the l e tter or l e tte r s giving the 
best indication o f how c l osely you agree or disagree 
with the attitudes expressed in each statement. 



1 Minus times minus equal plus 

The r eason for this we need not discuss 

2 I often like to know how and when one s tate -

ment ' follows log ically ' from a nother . 

3 I am interested and willing to use mathe-

matics outside school and on the job . 

4 The time al located to the study of applica-

tio ns of mathematics in this course is 

too little . 

SD 

SD 

SD 

SD 

5 Theories are only needed by ma t hematician s . SD 

6 Proof is dull a nd boring because it l eaves 

no room for personal opinion . 

7 I enjoy l earning how mathematics i s app lied 

to so lve practical probl ems . 

8 M0re applications mus t be t a ught to more 

studen t s , so that these stud e nts will be 

ab l e to transfer their mathematical know­

l edge to a variety of s ituations . 

9 Those parts of mathematics that have n ot 

10 

b een ' applie d' a re also valuable to 

societ y . 

I s tudy mathematics for it s own sak e , for 

its intrins ic beauty a nd e l egance. 

11 I have always enjoyed applying mathematics 

in othe r subjec t s . 

1 2 Applications of mathematics are not 

important in everyday life . 

SD 

SD 

SD 

SD 

SD 

SD 

SD 

60 . 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 

D N A SA 



13 Theories help develop a person's mind and 

t each him to think. SD 

14 I do not like the terms proof and theorem.SD 

15 When I hear the word application, I have a 

fee ling of dislike. SD 

16 In many countries mathematics is taught, 

divorced from applications. This is a 

wrong approach. 

17 It is not important to know how to derive a 

formula. 

18 I am always und er a t errib le strain when 

you ask me to prove something . 

19 I approach mathematics wi th a f ee ling of 

h es itation, res ulting from a fear of not 

SD 

SD 

SD 

being able to apply suitab l e formulae. SD 

20 Math ematics is a very wor thwhile and 

necessary subject because of its 

applications. 

21 Theories of mathematics are important for 

the advance of civilization. 

22 I have never liked proving formulae. 

23 I am more interested in specific calcula-

tions than in general concepts. 

24 Theory is less important to people than 

25 

application. 

Theories in mathematics often turn out to 

have applications. 

SD 

SD 

SD 

SD 

SD 

SD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

61. 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 

N A SA 
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26 Minus times minus equals plus 

The reason for this I would like to know. SD D N A SA 

27 Applying formulae is enjoyable and 

stimulating to me. SD D N A SA 

28 Applications of mathematics are needed in 

designing practically everything. SD D N A SA 

29 Theories have contributed greatly to 

mathematics SD D N A SA 

30 Those who enjoy proving theorems of 

mathematics are odd balls . SD D N A SA 

31 My mind goes blank when you ask me to 

choose a formula and app l y it . SD D N A SA 

32 Applications of mathematics are important 

for the advance of society . SD D N A SA 



APPENDIX F 

COMPUTER PROGRAMME SPSS CORRELATION COEFFICIENT 

DATA 

FILE NAME 

DATA LIST 

INPUT MEDIUM 

N OF CASES 

PEARSON CORR 

STATISTICS 

READ INPUT DATA 

NONPAR CORR 

SAVE FILE 

FINISH 

ATTITUDE 

FIXED/1 

VA 1-2 VB 5-6 

CARD 

VA WITH VB 

1,2 

VA WITH VB 
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