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CHAPTER 1

1.

INTRGDUCTION

In an increasingly technological society, knowledge of Mathematics s critical to the
persuade of many occupational fields. Not only is Mathematics necessary in the
scientific and technical fields, it is increasingly important in business, the social sciences
and humanities. “In spite of the importance of Mathematics, many intellectually
capable students avoid taking Mathematics course in high school and college.
Consequently, they restrict the range of careers from which they may choose to those
that do not require quantitative skills.” Betz (1978:441)

A large .umber of students thaf enrol for mathematics at high school and colleges
perform badly. Strauss, van der Linde and Plekker in the annual publication of 1996,
Education and Manpower Development reported that out of 40506 who wrote
Mathematics in Gauteng only 23 866 passed. Their poor performances have been

attributed to; poor teacher qualification and problems in students cognitive level

domain.

Despite all these, many other students fail to perform as well in mathematics as they are
capable and again do not attain the mathematics knowledge that would expand the

range of career options available to them.

Mathematics avoidance and poor mathematics achievements are attributed to the
negative attitude towards Mathematics. Several attempts have been made to improve
students attainment in Mathematics by improving their cognitive level. Improvement in
teachers’ qualification has not produced the expected improvements in students’
attainment in Mathematics. The picture is still bleak as students that enrol for
Mathematics at colleges. high schools and university are far outnumbered by the

students in social sciences and humanities.



I believe that an improvement in the affective level domain towards Mathematics could
improve their attainment in Mathematics. There are several studies which have
successfully determined the relationship between Mathematics achievement and attitude
towards Mathematics. A positive correlation between mathematics achieverhent and

attitude towards mathematics was recorded. (See the literature review chapter 2).

Whilst there are several treatment programs currently in operation which occur in
individual or group counselling settings and include general anxiety management
techniques, modification of irrational beliefs or negative attitudes towards
Mathematics, and development of more positive concepts and attitudes, there is little

done to determine a teaching strategy which could raise students confidence in

mathematics.

Mathematics avoidance and poor mathematics achievements are attributed to the
negative attitude towards mathematics. These attitudes, according to Cheung {1988)
begin developing as soon as children are exposed to the subject (Mathematics), but

become more noticeable between the ages 11 to 13.

This study which is aiming at developing a teaching strategy that could change the
students’ attitude towards mathematics assumed from Cheung’s finding that the

subjects chosen for the study have already developed some attitude towards

mathematics. Their ages range from 18 to 36.

It is intended in this study, that the intervention program designed to alleviate the
negative effect of mathematics anxiety should deal with affective and cognitive aspects
of mathematics anxiety. To alleviate these negative effects is difficult especially for
students who have already completed elementary school years. Meece (1988) said that

programs should be implemented during the elementary school years before children’s
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anxiety about mathematics becomes strongly established. As an attempt to overcome

this problem the intervention was applied over a period of 5 months.

Aim of the study
One of the aims was to seek answers to the following questions:

{a) Does an increase in self-confidence lead to an increase in Mathematics

achievements and

(b) Do cooperative learning strategies lead to increase in self confidence?

A second aim of the study is to attempt to raise the students confidence by employing
cooperative learning task, with the belief that this will in turn reduce their Mathematics
anxiety and increase their self-confidence in Mathematics and eventually improve their

performance in Mathematics.

The specific objectives are to:

(a) quantity the extent of the correlation between self-confidence and Mathematics
achievement

(b) utilise cooperative learning and teaching strategies as the predominant teaching
method in the second year Mathematics class.

(c) find out if cooperative learning and teaching strategies lead to self~confidence or

not.

(d) quantify the extent to which changes in self-confidence is accompanied by change in

Mathematics achievement.

One question that came up during the study which I intend answering in anot ler study
is whether achievement influences attitude or is it attitude that influences ach’ evement.

This question if not answered might raise questions as to whether the ccoperative
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1.3.1

learning and teaching strategy does change students’ attitudes towards mathematics or

only enhance students’ performance in mathematics.

Significance of the study

Although the results of this study may not be generalizable to all learners in all age-
groups due to the nature of the sample they could still be of great use to the

mathematics educators and curriculum developers with information regarding teaching

and learning strategies.
Methods and procedures
Subjects

Subjects for the study were 17 second year mathematics students at the T;ansvaal
College of Education in Gauteng Province. The class consisted of 6 femalelé and 11
males. Thic group was chosen because of its convenience. It was previously taught by
a traditional whole-ulass instruction and the study sought to find out if cooperative

learning and teaching strategies lead to self-confidence or not.

Instruments

The following wnstrument were used.

Attitude scale

A Mathematcs attitude scale, developed by Aiken and Dreger using “Linkert” scale
procedures was applied before the cooperative learning and teaching strategies was

used. The scale was again applied twice, a month after the first application and finally,

two months thereafter. The Linkert type scale was chosen for its high reliability
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coefficient compared to the Thurstone. Sax (1988) recorded coefficients for Linkert

ranging from 0,80 to 0,95 and coefficient for Thurstone ranging from C,63, to 0,85.
The instrument consisted of 20 items, 10 positive and 10 negative.

Examples of the items in the scale are:

1. Ireally like Mathematics (positive item)

2. i makes me nervous to even think about having to do a Mathematics problem.

(negative)

The response alternative for positive items are weighted for 4 (strongly agree) to 0
(strongly disagree). The weight is reversed for alternatives to negative items. The
person’s score is the sum of the weighted alternatives endorsed by himv/her. High score

reflect positive attitude towards Mathematics. Items were rearranged in second and

third applications.
Achievement tests

At the beginning of the study and after the application of the attitude scale, a test was
given to the whole class. These tests were moderated by the head of department of
Mathematics at the college. The tests were moderated to ensure its validity. The

results of the achievement tests and attitude scale are recorded in table 3.1, 3.2 table
and 3.3.

Student journals
At the beginning of each study, each student was given a journal to complete at the end

of each lesson. In the journals they were expected to:

(a) state whether they have understood the lesson or not.
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(b) state their difficulties during the lesson.

The purpose was te encourage self-evaluation and the evaluatior of the

cooperative task.

The choice of the student journals was motivated by Bandura (1977) who said that by
making self-rewarding reactions conditional on attaining a certain level of behaviour,
individuals create self-inducements to persist in their efforts until their performance

match self-prescribed standards.

Some of the extracts of the students comments are in appendix ii.

Cooperative Jearning and teaching strategy

To raise the students self-confidence, a cooperative learning and teaching strategy as
described in chapter 2 was applied to the whole class for five months, The proceedings
in class were recorded.

Interviews

An open-ended interviews were conducted with the student who scored highest in the
attitude scale and the one who scored lowest in the attitude scale, The purpose of the
interview is to confirm their responses in their scale and also to get their opinions about
the cooperative learning task, whether it raised their confidence or not. Transcripts of
the interview are recorded in appendix i.

Data collection and analysis

Data was collected using the instrument such as the attitude scale, interview and

journals,



Person product-moment correlations were calculated to examine the relationship

between attitude towards mathematics and mathematics achievement.

Changes in achievements and changes in attitudes were computed for every student to

determine whether a positive change in attitude was accompanied by an increase in

mathematics achievement or not.

A qualitative analysis of the results obtained from interviews, journals and the

recordings in class is also given. (see chapter 4).
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CHAPTER 2
LITERATURE REVIEW

The definitions of the term “attitude” range widely, from the operationally bound to
metatheorical. Despite the variation, most definitions agree upon one commen
characteristic: Attitude entails a predisposition to respond to social objects which in

interaction with situational and other dispositional variables, guides and directs the

individual’s behaviour.

Definitions of attitude

Morwood (1982) regards an attitude as the tendency for a person to react positively or
negatively to the total situation. The above definition regards attitudes as the
mobilisation of the will of a person. To Morwood, attitudes are actively acquired and

integrated through learning and experience.

Adams (1964) defines attitude as predisposition to react negatively or positively in

some degree toward an object.

To Lehmann (1984) attitudes are descriptions of how people feel or typically behave
rather than descriptions of what they know or can do. He defines attitudes as

predisposition to respond overtly to social objects.

In this report the definition of attitude from the field of social psychology giv/én below
is used:

“A relatively enduring system of evaluative, affective reactions based upon and

refleciing the evaluative concepts or beliefs which have been learned about the



characteristics of a social object or class of social objects.” Shaw and Wright
(1967:3)

“Affective” is used to mean the state in which one is goal-oriented and succeeds or
failed, perceives that one is succeeding or failing, or anticipates that one will succeed or
fail in goal striving and “evaluative” is used to mean some order of preferability - none

preferability regarding the object. Shaw and Wright [1967:3]

There are various approaches to the study of attitudes. One way is to observe the
behaviour of the examiner as attitudes are manifested in behaviour. The other

approach which was used in this study is obtaining direct expressions of attitude.

Adams (1964) sited four reasons why people develop aftitudes. he claimed that they

acquire attitudes in order to:

1. understand the world around them,

2. protect their self-esteem

3. help themselves to adjust in a complex world and

4. help them to express their fundamental value. '

/

The reasons furnished by Adams (1964) could be taken to mean that attitudes develop
in people through a want of satisfaction or need and that a favourable attitude would be

formed towards an object or person that satisfy that want.

In this study an attempt will be made to create a favourable environment for students

with a hope that this will foster favourable attitudes toward mathematics.
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2.1.1 The relationship between Attitudes and Mathematics achievement

Many studies have been done on the relationships between attitudes and achievement.

Because of the quantity of research in this area, only a few of the studies after 1970 are

reviewed.

Smith (1974) in his study “attitudes as predictors of mathematics achievement
conducted on 45 freshmen Algebra 1 student at a predominatly white high school in a
middle class central New Jersey community recorded a correlation coefficient of 0,292
and 0,537 betwcen attitude and achievements when student classroom behaviour

inventory and overt classroom inventory were used respecti-ely.

Muhamad and Kalique (1991) ia their study conducted on Senior Secondary Schools
pupils in Mmabatho, reported a significant positive relationship between Mathematics
achievement (r = 0,49 for girls and r = 0,31 for boys) and self confidence. /1n their
second study conducted on first year University of Bophuthatswana students, a
negative correlation (-0,55) between Mathematics and anxiety was reported. The
result of their study supported a claim by Skemp (1977) that anxiety can reduce the
efficienty of Mathematics thinking and that increase in motivation improves

performance.

Betz (1978) reported a positive correlation of 0,22 and 0,34 between Mathematics
anxiety and Mathematics achievement for 120 and 269 students at Ohio state university

taking Mathematics 1 and Mathematics 2 respectively.

Cheung (1988) reported a correlation of 0,098 between Mathematics achievement and

attitude towards Mathematics (Mathematics-Like).

A study by Zimmerman, Bandura and Martinez-Pons conducted in (1992) found that

self motivation strongy correlates with academic attainment. A coeflicient of 0,7 was
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recorded. They reported that perceived efficancy to achieve motivates academic

attainment both directly and indirectly by influencing personal goal setting.

Hackett and Bertz (1983) in their study to investigate the relationship of Mathematics
self-efficacy expectations to the selection of Science based College ‘majors, reported
that students with stronger Mathematics self-efficacy expectation reported lower-levels
of Mathematics anxiety, higher level of overall confidence and affectance motivation,

and greater tendency to view Mathematics as useful.

Bloom (1976} concluded that 25 per cent of the variance in achievement could be
attributed to pupils’ attitudes towards science, their self-concept and classroom
environment. This suggests that the feeling that students bring to the classroom,
determine or influence their achievement. This study is an attempt to reduce variance
in achievement by improving students’ attitude towards mathematics by creating a

favourable environment to learn in the classroom.

Self-confidence

Self-confidence or self-efficacy as Bandura (1977:193) calls it is “a conviction that one

can successfully execute the behaviour required to produce the outcome”.

People who are self-confident or have stronger self-efficacy tend to exeit themselves in
their tasks than those who lack self-confidence. “Efficacy expectations determine how
much effort people will expend and how long they will persist in the face of obstacles
and oversive experiences. The stronger the perceived self-efficacy the more active the
effort”. Bandura (1977:194). In this study cooperative learning task was used to try

and raise the students self-confidence.

Blay (1994) in his study. “The new governments educational policy: implications for

classroom practice” found that increase in self-confidence was accompanied by an
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increase in Mathematics achievement. This study is an attempt to replicate Blay’s

study.

Method of instruction /

The choice of method of instruction in the study was motivated by Skemp (1971) claim
that if teaching method is democratic the pupils will show less aggressive a~{'on than
when an undemocratic lesson is used. 1 hope that if their actions are less aggressive,

the performance in class might improve and their self-confidence increase.

Sharon (1984) reported that a secondary analysis of data from several hundred studies
on cooperative learning was performed by David Jonson and associates who cencluded
that cooperative learning in general yielded superior achievement academically

compared to traditional whole-class or individualistic instruction.

Talmage, Pascarella and Ford (1984) reported achievement gain for students in a class
where a teacher used cooperative goal structuring strategies with resultant changes in
classroom learning environment. Vinacke (1974) reports that students feel more

acceptable and more willing to take risks when they become members of groups than

during individual decision making.

The cooperative learning task will have some of the characteristics below as given by
Ford (1984):

{a) A group learning task will be defined for each small group of four to five students.

(b) The task will be divided into subtasks, each to be carried out by a member of the

group.
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(c) Completion of the total task will depend on each group member fulfilling his or her
subtask.

(d) The teacher will serve in the capacity of a facilitator.
(e) Intergroup competition will not be built into the approach.

(f) Students will at all times be encouraged to use teaching and learning media to
improve their self-concept and attitude towards Mathematics. Galbraith (1590)
reporied that students who used calculators displayed a better attitude towards
Mathematics and especially better self-concept in Mathematics than students who

were not using them.

Cooperative learning and teaching task versus mathematics

achievement and attitude

Stevens (1995) reported that students who were subjected to a cooperative learning
and teaching task indicated a significantly higher achievement in math computation,
reading vocabulary, reading comprehension and language expression than their peers

who were taught by traditional methods.

“Cooperative learning lias been found to have a positive impact on many variables
other than achievement, including intergroup relations, self-esteem, attitudes towards

class and school and ability to work collaboratively with others” Stevens (1995:323).

The purpose of this study was also to determine whether the students success in
mathematics and their attitude depend upon the method (cooperative task as described

above) employed.
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Although the matn purpose of applying the cooperative learning task is to use it as a
treatment to students’ attitudes towards mathematics, an attempt was made to
determine whether or not the use of a co-operative learning task as an instructional
process does affect interpersonal relations among students, their liking for one another,

their sense of being ¢.ccepted and their desire to be a member of the class,

Summary
In this chapter the following aspects were discussed:

(2) Definitions of attitude.

(b) The relationships between attitude and mathematics achievement.

{c) Self-confidence.

(d) The cooperative learning and teaching task.

(e) The cooperative learning and teaching task versus Mathematics achievement and

attitude towards mathematics.
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CHAPTER 3
TEACHING FOR SELF-CONFIDENCE AND DATA COLLECTION

In this chapter a detailed picture of how the cooperative learning and teaching strategy
was applied in class from June to October is outlined. The cooperative learning and
teaching strategy was applied with an aim of raising the students’ confidence in

mathematics with a belief that this will in turn lead to a better performance in

mathematics.

Aiken and Dreger (1961} in the study on 115 students in three mathematics classes tc
determine whether mathematics attitude scores predict gains in scores from the initial
to the final administration of the mathematics achievement test when training is
intervened, reported positive partial correlation cofficients between mathematics
attitude scale scores and retest scores on the mathematics pretest, partialling out the

effect of initial scores on the latter. The cofficients were 0,33 for males and 0, 34 for

females.

At the end of the chapter, recordings of de’a collected from the attitude scales and
achievement test is also given, Data collected from the interviews and journals is given
in appendix 1 and appendix 3 respectively. Due to the large number and size of

journals only extracts are recorded in the appendix.

}
1

/

Teaching for self-confidence

The class was taught by the cooperative learning and teaching strategy for 3 months,
Due to the fix college programme, the reseacher could only see the students at most 3

times a week. The reseacher spent an hour with the students in the days that they were

available.
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WEEK 1
DAY 1 (1996/06/03)

Students were requested to group themselves into four groups. The idea was to form
groups of students who understood each other well. Each member in the group gave a
biography of him/herself to the other members in the group. Each group then
delegated a member to report to the whole class. The teacher then visited each group

and gave his blography to them. The idea was to make students feel at ease with each

other and with the teacher.

A revised Math attitude scale developed by Aiken and Dreger (1961) using,-’Likert
scaling procedure was then given to the students. The directions were read Aco them
and it was impressed on them that the questionnaire was not intended to test them but
to help the students to monitor their own ideas and their emotional state about
mathematics and its teaching throughout the year, It was also intended to provide the

reseacher with information to enable him to choose a suitable teaching method for the

class.
The researcher then informed the students that:

(1) There will be no competition in class and within the groups.

(ii) The success or progress of the group will be measured by the progress of each

member in the group.
(iii) Members in each group should strive to assist one another.
(iv) No individual should dominate in the group.

(v) Each group is accountable to the whole class.
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In addition the teacher requested the students to suggest what could be done in class
to promote teaching and learning. The students suggested that:

;
1. The teacher should always record questions and difficulties from the students.

Work on the problems and report to students the following day.

2. Fach member in the group should be allowed to respond to another students

questions. The teacher should not be the one who always respond.

LY

Students should be allowed to work together when classwork is given.
The teacher ensured the class that their requests will be asceeded to.

DAY 2(96/06/04)

This day, each student was given a journal to complete at the end of each lesson. The
teacher explained to the students the purpose of completing the journals. Thereafter,

the teacher introduced a lesson on logarithms.
TEACHING: LOGARITHMS

A definition of a logarithmic function log, N = x if N = a* was given to the students.
The students were requested to resume their groups and engage in a discussion on the

above definition. To facilitate the discussion the teacher gave the students the

following three questions:

ot

Why is N restricted to positive numbers?

o

For which values of a is log, N = x well defined?

(9]

Give the values of a in each of the graphs of log, N.



Frad

™,
*.\/ \“>\ Log, N=x

Each group was then requested to report on their responses through their leader.
Group responses

Below are the group responses for question 1:

Group 1 There is no way a* = N can be negative for everyx € R
and a > Q.
Group 2 According to the definition there is no log of a negative number.

Group 3 Same as group 1
Group 4 Log, N=x=>3a"=N. IfNisnegative then a" is negative,
but this will contradict the definition of exponents. Hence N is

positive.
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Below are their responses for question 2:

Group !: Log. N=x=>2a"=N. Itis well defined for all positive values
of a.

Group 2: a>0

Group 3: a>0

Group 4: a>0
Below are their responses for question 3:
All four groups gave the same answers

logN=x(1) a>1
logN=x(2) a<l1

The teacher recorded the responses of the four groups and studied them for the next

lesson.
DAY 3 (96/06/07)

At the beginning of the lesson the teacher congratulated the groups for the responses
submitted the previous lesson. The teacher then confirmed the correctness of their
responses for question 1 and 3. Instead of telling them that their responé.es were
incorrect for question 2 the teacher asked them to check what will happen to log; N =x
if x = 1. The student were requested to work in their groups.

After arguments in each group, the leader gave the following responses:

Group 1: “Yes sir, we think that our answer is not completely correct for

ifa=1 then a"= N becomes 1" =N and N is always 1 for all
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values of x € R. Thisis not a log function any longer™.
The teacher: Ifit is not a logarithmic function any longer what function is it?

Group 1: “I is a straight line, sir”.

The other three groups concured with group 1.

For the rest of the lesson, the teacher gave classwork on grapbs of logarithmic
functions and an exercise of identifying logarithmic functions from other functions.

The students completed the journals and the teacher took them.

WEEK 2
DAY 1 (96/06/10)

The lessons for this day were on writing as a single log, changing logarithms to

exponents and then exponents to logarithms.

After teaching, a number of problems on the above topics were given to each group.
The teacher moved around the groups to check on their responses. In the instance
were any of the group failed to solve the problem, a group that got it correct was asked
o write the solution on the board and then discuss their response with the rest of the
class. The teacher grve clues to the groups in the instances were none of the groups
could solve it. Were the groups completely failed to solve the problem a solution was

given to the whole class.

The students were requested to complete the journals and hand them in to the teacher.

The filling of journals took + 10 minutes.



DAY 2 {96/06/13)

From the journals of the student it became clear to the teacher that the lesson presented
on the 6" June was understood. A new lesson on logarithmic inequalities was
introduced to the class. . /
To initiate a discussion the teacher asked the following question to the groups.
Which statement is correct and why?

log,N < x=>a"<} 4]

log.N<x=>N<4g (2)

All four groups said that log,N < x implies that a* <N.

They all failed to give reasons for their responses.

Instead of giving them the answers, the teacher engaged them in a further discussion by

requesting them to look at the graphs of
logs x> 2 and logus x> 2.
All groups managed to plot the graphs of both
logsx > 2and log sy > 2
and also drew the following conclusions, which were correct.

1
Log; >2forx>9andlogis >2forx> /o
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To link their answers to the initial question asked, which was to deterr:s* the correct

statement between
log.N <x=>a"<Nand log,N <x =" N<g

the teacher indicated to the groups that logsx increases as x increseas and logisx

increases as x discreases.

When the teacher indicated to the groups that
x>9=>x>3%=>log;x > 2 and
x< Yy = x< (') #loglx< . but =>logusx > 2,

a student from group 2 immediately responded by saying “Sir am I wrong to say that
when the base is less than 1 then the logarithmic function is decreasing and that we
must reverse the inequality sign when we write the logarithmic function as an
exponent”? The teacher did not respond but asked the opinion of the other groups.
The other groups agreed that the inequality must be reversed when the base of the log
is less than 1. It was interesting to realise that the student through the discussion were
more cornfident to solve problems. The teacher congradulated the whole class and then
gave them the problems helow to discuss and hand in the written solutions the

following day.
Problems

for which values of x is

(a) logs(x+ 1) +logs(x - 1)< 17

(b) logs(x + 1) + logs (x-1) > 1?

© log (Gx+2)+log (x+1)>-27 /

End of the period.




DAY 3 (96/06/14)

Teacher was seeing the students for the last time this semester due to midyear exam,
The period was as a result reserved for helping the students with problems that they

might have encountered in all the work done to date.

The teacher could not engage the student into a lot of discussions as he had to answer
a ot of questions before the end of the lesson. Leaving most question unanswered, the

teacher believed, might have affect students’ confidence in the examination.
WEEK. 3
DAY (96/08/13)

Today, the 13" August 1996 was their first day at the college after they were engaged

with teaching practice at their home schools.

The teacher greeted the students and allowed them to greet each other. The teacher
reminded them that they should work in groups. They should be free to debate their
answers but should at all times submit an answer agreed upon by all the membefs in the

group.
TEACHING: SEQUENCE AND SERIES

The teacher asked the students a few questions on sequences and series. The students
were asked to define and differentiate between the sequence and the series and between

geometric sequence and arithmetic sequence.

As all the groups demonstrated that they were not having difficulties in defining the

sequences and series as well as differentiating between geometric and arithmetic
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sequences, the teacher together with the class agreed that they will concentrate on

solving problems on geometric and arithmetic sequences.

Below are some of the problems solved:

Problem 1

Ifx+2; 3x-1; 4x - 3 are the first three terms of an arithmetic sequence, d~termine.

(2) x and then write down the numerical values of the first three terms.

b) the nth term of the sequence.

The wbove problem was discussed by each group for about 25 minutes and each leader

from each group wrote their answers on the chalkboard.
Below are the responses from each group:
Group 1
Gx-1)-x+2)=0@x-3)-Gx-1)
2x-3=%x-2

x=1

The first three numbers are 3;2;1

The nth term is
T,=a+(3-1)d
=3+ (n-1)(-1)

=d-n




Group 2

(x+2)-(Bx-1)=(3x-1)-(#x-3)
Ax+3=x+2
x=1

The first three members are 3;2;1
The nth term is
Ty=a+(n-1d

=3+{m-11

=2+n

Group o

x+2)-Gx-1)=0Gx-1)-(@x-3)
2x+3=x+2

x=1

The first three numbers are 3;2:1
The nth term is
T,=a+(@n-1)d

=3+(n-1)-1

=4-n
Group 4
The response for group 4 was the same as that of group 1.
The teacher made the students aware of the different methods used by the groups to

determine the value of x. The teacher asked the students to discuss and determine

which of the answers given by the four groups were correct.
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After long arguments the students agreed that the answers given by group 1 and group
4 were correct. They reported that group 2 and group 3 used wrong methods to

calculate the constant difference, d.

A member from group 1 pointed out to the class that group 3 was inconsistent in
calculating d. He further said that their inconsistency made them to believe that their
answers were correct. He said that although the values of x and the numerical values

of the three terms were the same as those obtained by group 1 and group 4, their

method was incorrect.

The student from group 3 said that the answers given by group 2 were also completely

Wrong.

The teacher confirmed the correctness of their responses and left the class as it was
already end of the period. The student requested that the filling of journals be reserved
for the end of the chapter as they are prepared to comment verbally during the lessons.
The teacher agreed with the students as this was 2 sign that they were now free and

confident to express themselves.
Day 2 (96/08/15)

At the beginning of the period the teacher wrote problem 2 below on the chalkboard
and requested each group to engage in a discussion for 25 minutes and then report to

the whole class.

Problem 2

The 6™ term of an arithmetic sequence is x while the 11" term is y. Find the first 2

terms.
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The responses from group 1, group 2 and group 4 were the same and correct. Group 3

failed to solve the problem. Their responses are given below:
Group 1, group 2 and group 4
Te=a+5d=x )

Tu=a +10d=y (2)

To determine T and T3
Ti=aand Th=a+d

(2-1)5d=y-x d=y-x

(%)

From (1) or (2)a=2x-y. /
o Ty=2x-yand To=9x - 4y
5 5
Group 3
Te=a+5d (1)
Ty =a+10d @)

The teacher enquired from group 3 why they failed to compete the problem.
Their leader responded by saying that during their discussion they concluded that
information on problem 2 was incomplete. They failed to realise that x and y

represented the values of the 6™ and 11" terms respectively. They thought that they
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had to determine the values of x and y first. The group however, accepted the solution

given by the other 3 groups.

The teacher used the remaining 5 minutes of the period to introduce a section on

arithmetic means.

WEEK 4

DAY 1 (96/08/20) j
TEACHING: ARITHMETIC MEANS

During this day the teacher continued with the discussion on arithmetic means. When

satisfied that they have grasped the concepts, the teacher gave them a problem below

to solve in groups:
Problem 3

Determine the arithmetic mean of 7 and 11.

All the 4 groups had no difficulty in finding that the arithmetic mean of 7 and 11is 9
determined as

7411 =9
2

It was only after the teacher had asked them to inspect their answer and try to
determine the relationship between their answer and the given numbers i.e 7 and 11
that the students realized that the 3 numbers 7, 9 and 11 form an arithmetic sequence.
They also realized that the arithmetic meani.e 9 could be determine by the formula for
determining the constant difference, d as follows:

x-7T=11-x
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.. X =9 where x is the arithmetic mean of 7 and 11.

A number of problems were given to the class to solve. The teacher realized that the
students understood the section on arithmetic means. The remainder of the period was

used to answer questions from the whole class on the previous .work done on

sequences and series.
DAY 2  96/08/22

The teacher gave a list of equations for geometric sequences; i.e the equations for, the
nth term of the geometric sequence, equation for sum of the nth terms of the geometric
sequence and the equation of a geometric mean, The teacher then asked each group if
they understood the meaning of these equations. The groups assured the teacher that
they understood the equations. The above discussions took + 25 minutes. The
remaining part of the period and the second period were devoted to practical problems.

Below are some of the problems treated.

Problem 4

The general term of the geometric sequence is Tn = a r™", explain what happens if
@ r>0
(i r<o0

All the group discussed the problem and gave the answers below (which are correct):

(i) Ifr> 0, then the terms will all have the same sign.

(i) Xfr <0, the terms will be alternatively positive and negative.



A member from group 4 immediately asked the teacher to explain what will happen if
r=0. Instead of giving the answer to the student, the teacher asked the other groups

to respond to the student’s question.

The response that came from group 1 was met with a deafening laughter from other
students. The student from group 1 said that if r = 0, there will be no sequence. Below
are the quoted version of the student’s response: “Sir, if r = 0, T, = ar" will be zero
for all n. Sir, I mean that the first term will be zero, the second term zero and so forth.
Is that a sequence? I mean, sir ... there won’t a common ratio because zero divide by
zero cannot be determined. But, Sir we said that r = 0, why can’t we find zero from

the quotient of two consecutive term? No ... r cannot be zero”.

A member from group 2 said that he agreed with the explanation given by the above

student. He said that he has never seen such a thing in any of the textbooks.

The teacher, realising that the students did not remember that ™' defines an
exponential function which is well defined for r > 0, requested the whole class to look
at the definition of the exponential function. It did not take them long to realise that

™! cannot be zero because ™! cannot be determined when 1= 0.

There was a lot of excitement in class. They were happy that they have “discovered”

something in Mathematics.

Problem §

10
Determine s 3.2
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Except for group 3, the other groups wrote out
10

5 327 =3204+32%+32 4+ +328
n=1

i

3+ 3+ 6+ 12+ 24 + 48 + 96 + 192 + 384 + 768
1534,5

il

Group 3 determined a = %/, and r = 2and then Sy by using

Sa= a(’-1)
r-1

The teacher adviced the other 3 groups to use the equation as it might be difficult to

determine the sum for a large n. The group accepted my advice with thanks.

WEEK 5

DAY 1: 96/08/27

This day we looked at the sum of an infinite convergent progressions. The teacher
derived the formula to determine the sum of the infinite convergent progression

S« = _a
1-r

To initiate the discussion, the teacher requested the students to determine csmditions
for which

)

S. = % a™ canbe determined.
n=1

The following were their responses:
Group 1 said that S can be determined only if it is convergent.

Group 2 responded by saying that the sum of an infinite progression can be determine if

the progression has a limit.



For group 3 and group 4 the determination of an infinite sequence depends on the
nature of r. Group 3 said that for an infinite sequence to exist, r must be a proper

fraction. On the other hand group 4 said that the absolute value of r must be less than
1. 1e f/<l.

The teacher congratulated them for their efforts.
When the teacher informed the groups that they were all correct, they spontaneously
asked why? The teacher requested the groups to look at the four responses and check

if one does not imply the other. The student assured the teacher that they wi/ll come

with the responses the following day.

The teacher gave the class some problems to solve at home and encourage them to

come with solutions the following day.
WEEK 6

DAY 1 96/09/63

The students were very excited as they have realised from the homework that
/ /<1 implies that r is a proper fraction and that if S. has a limit it means that

S. is convergent, and hence, S.. can be determined.

At it was our last day together before the test on the 4™ September, the whole period
was devoted to the revision of the previous work. The purpose was to raise the
students confidence in the test.

In the last 30 minutes of the period the students were requested to complete the

confidence scale.
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The teacher wished them good luck in the test and also wished them a success in
Mathematics during the remaining 2 weeks before the exam. Thic was also s)ux last

meeting as the other lecturer had to take over.

Data collection

The results of the attitude scales and achievement tests applied during the period from
3" June to 27" August are recorded in tables 3.1, 3.2. A correlation between attitude

and Mathematical achievement is computed in each case and recorded in these tables.

Correlation between self-confidence (S;) and mathematics achievement

(A1) (Pre- instructions)

STUDENT S Ay Correlation coefficient (r1)

e 2l

945143 56 30

950023 73 18

950050 93 80

650028 86 61

950055 78 64

950064 71 75

950087 73 75

950084 75 50

951966 65 66

952017 90 40

952604 52 45

952637 75 69

952250 89 70 0,34

952296 69 48

952649 60 40

952649 86 37

952654 52 27




w)

to

Correlation beaween seif-confidence (S,) and mathematics achievement

(42) (Post-instruction: First semester)

STUDENT S, Ay Correlation coc..cient (r2)

945143 ;; ;6

950023 73 17

950050 100 60

950028 89 71

950055 75 94

950064 76 80

950087 81 70

950084 85 40 0,33
951966 95 71

952017 90 57

952604 83 40

952637 73 46

952250 83 20

952296 31 46

95264¢ 90 a0

952649 86 37

952654 52 =3
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3.2 Correlation between self-confidence (S;) and mathematics achievement

(Az) (Post-instruction: Second semester)

STUDENT Ss3 As Correlation coefficient (rs) ]

945143 98 36

950023 76 43

950050 100 91

950028 85 71

950055 81 93

950064 75 30

950087 81 72

950084 96 80

951966 95 48 : 0,58

952017 91 23

952604 78 52

952637 78 48

952250 83 55 ,
952296 79 46 /
952649 90 63

952649 89 64

952654 75 43

An analysis of these results is given in chapter 4.
3.4 Summary‘
In this chapter the following aspect discussed.
(a) Description of how the cooperative learning and teaching task was applied in class.

The students responses and the fascilitative role played by the teacher.

(b) How data was obtained for the study.
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CHAPTER 4
RESULTS AND DISCUSSIONS

In this chapter an attempt is made to determine from the results recorded in chapter 3,
the results of the interview and the journals if there is a correlation between
Matheratics achievement and attitude towards Mathematics or not. It will also be

determined if change in attitude is accompanied by the change in Mathematics

achievement. /
The analysis will also attempt to determine the following:

e The effect of the co-operative learning and teaching task on Mathematics

achievement.

o The effect of the co-operative learning and teaching task on attitude towards
Mathematics.

Correlation between mathematics achievement and attitude towards

mathematics

The subjects chosen for the study seem to have positive attitude towards mathematics.
The pre-instruction scores on the attitude scale which are recorded in table 3.1

indicates that. The pre-instruction scores range from 52 to 93.

The pre-instruction results, further, indicates that 8 students out of 17 scored less that
45 % in the achievement test. A closer look at the pre-instruction results indicate that
almost all student who scored less than 60 % in the scale obtained less than 50 % in the
achievement test. Only 2 students out of 14 who recorded more than 60 on the scale

obtained less than 50 % in the achievement test. A correlation coefficient of 0,34 was

recorded.
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The post instruction results failed to show a clear pattern. There are students who
registered high positive values in the scale but failed the achievement test. For ekample

stadent no. 945143 registered 98 in the scale but only managed 36% in the

achievement test.

Persons product moment correlations computed between pupils attitude towards
mathematics and mathematics achievement which are recorded in table 4.1 indicate that

there is a correlation between attitude towards Mathematics and mathematics

achievement.

Table 4.1 Persons product moment correlation computed between pupils attitude

towards mathematics and mathematics achievement.

Average achievement in
Correlations | the test
Pre-instruction 0,34 52,6 %

Post-instruction 0,33 48 %

(First semester)

Post-instruction 0,58 59,29 %
{Second

semester)

The correlation of 0,34 was computed in the pre-instruction. The subsequent values of
0,33 and 0,58 were computed in the post-instruction (first semester) and post-
instruction (second semester) respectively, These values indicate a significant positive
correlation between mathematics. These values are close to the values recorded by
other researchers. Kalique (1991); 0,31 for boys and 0,49 for girls; Betz (1978): 0,34
and Bandura, Zimmerman and Martinez-Pons (1992). 0,7).
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Change in attitude versus change in achievement

The previous section indicated that there was a positive correlation between attitude
towards Mathematics and Mathematics achievements. In this section a relationship

bétween change is attitude and change in achievement is determined.

An analysis of change in attitude and change in achievement in Mathematics recorded

in table 4.2 below was made.
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Table 4.2 Changes in attitude and changes in achievement

Attitade Changes in Achievement | Changes in

Scale Results | Attitude Results achievement

STUDENT | st {s2 |ss |S2 lss- s [ A1 |A2 |As | A |As | As-

51 S2 S1 At Az Ay
945143 56 |73 |98 |+17 | +25 |+42 |30 [20 |36 [-10 | +16 | +6
950023 73 |73 7 |0 +3 (+3 |18 |17 [43 |- +26 | +25
950050 93 [100 [1C0 | +7 | O +7 |80 |60 |91 |-20 |+31 |+11
950028 86 |89 85 | +3 [ -4 -4 61 |71 |71 [+10 [0O +10
950055 78 |75 {8t (-3 |+ |+3 |64 |94 j93 |+30 |- +29

950064 71 |76 75 | +5 |1 +4 |75 |80 [80 |+5 O +5

950087 73 | 81 81 |+8 |0 +¢ [75 [70 [72 [-5 +2 1-3

050084 75 |85 |96 | +10 | +11 | +21 {50 |40 |80 |-10 | +40 | +30

951966 65 |95 95 +30 {0 +30 | 66 71 48 | +5 -23 | -18

952017 90 {90 [91 |0 |+t [+1 |40 |57 [23 |+17 |-34 |17

052604 |52 |83 |78 |31 |5 |2 |45 |40 |52 |5 | +12 [[+7

952637 75 |73 |78 [2 [+5 [+3 [69 |46 |48 |28 |+2 |-21

952650 89 |83 83 -6 0 -6 70 20 55 |-80 | +35 |-15

952296 €9 [81 [79 [+12[-2 [+10 (48 [46 (46 [+2 [0 |[+2

952648 60 |90 (90 |+30 |0 |+30 |40 |40 |63 |[+23 |+23 | +23

052649 86 |86 |89 |0 |+3 |+3 |37 |37 |64 |+27 |+27 | +27

952654 52 |52 75 o] +23 | +23 | 27 23 43 | +20 [ +20 | +16

The results in table 4.2 show that the change in achievement A;-A, ranged from
-21 to +30 whilst the change is attitude S3-S; ranged from -6 to +42 at the end of the
study. Qut of the 17 students, 15 recorded a positive change in attitude and only on

students recorded a negative change in attitude.
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Four categories of students can be identified from table 4.2. The four categories

identified are given in table 4.3 below:

Category 1: Students who registered a positive change in attitude, +S and a positive

change in achievement, +A. A total of 11 students fell in this category which is
denoted as (+S, +A).

Category 2: Students who registered a positive change in attitude, +S and a negative

change in achievement, -A. This category which is denoted by (+S; -A) has 4 students.

¢

/

Category 3: Students who recorded a negative change in attitude, -S and a positive

change in achievement, +A. Only 1 student fell in this category denoted by, (-S, +A).

Category 4: Students who recorded a negative change in attitude, -S and a negative

change in achievement -A. There was again only one student in this category denoted
by (-S;A).

Table 4.3 below gives a summary of the categories and the number of students in each

category.

Table 4.3 summary of the categories.

Category | Number of students |

(#S; +A) 11
(+S, -A) 4
(-S; +A) 1

(-S; -A) 1
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The majority of students 64,7 % of the class fell in category 1. We can conclude from
the number of students in category (+S, +4) that a positive change in attitude is more
likely to be accompanied by a positive change in achievement. Most students who fell

in this category performed reasonably well in the tests.

Category (+5, -A) had 4 students, that is, 23,5 % of the class. Although the students in

this category recorded a negative change in achievement their performance in general

was satisfactory.

Only one student recorded a negative change in attitude and a negative change in
achievement. We can therefore not conclude that a negative change in attitude

produces negative change in achievement in this study.

Although in section 4.1, it was found that students with negative attitude perform in
general weaker than students who recorded a positive attitude in the scale the study
failed to give an answer to the question: Do students who record a negative change in
attitude experience a decline in their performance in mathematics? The study show that

a positive change in attitude is more likely to be accompanied by an improved

achievement in mathematics.
Cooperative learning and teaching task versus change in achievement

The cooperative learning and teaching task seems to have led to a positive change in
achievement in mathematics. This is evident from table 4.2. Out of 17 students, 12 i.e.
71 % recorded a positive change in achievement whilst only 5 recorded a negative
change in achievement. The range of change is -21 to +30. Three students out of the

five that recorded negative achievement generally performed well in the 3 achievement

tests written.
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It should be noted that after first three weeks of the application of the cooperative
learning and teaching task, 7 student recorded a position change in achievement, 8
recorded a negative change and 2 recorded no change. But at the end of the study 12

students recorded a pusitive change and 5 negative change.

I believe that a large number of students might have registered a positive change if the
cooperative learning and teaching task was applied for a much longer period, as student

needed sufficient time to adjust to a new method of teaching.

Cooperative learning and teaching task versus change in attitude

towards mathematics (self-confidence)

The major question that the study saught to answer was: Does cooperative learning
and teaching strategy result in a positive change in attitude towards mathematics or
not? To answer this question, students journals, results of table 4.2, students
comments in class, and the transcripts of the interview (appendix-1) were studied and

analysed.
Results from table 4.2

The results in table 4.2 indicated that all registered a positive change in attitude. 10
students registered a poss .+ shange in attitude after being taught for 3 weeks by the
cooperative and learning task, 4 registered no change and 3 registered a negative
change. At the end of the study i.e. afier 3 months of the application of the method, 11
students recorded a positive change and only 3 recorded a negative change of -1, -23

and -34. The highest positive value of the change in attitude recorded is +40.

It can therefore be concluded from these results that the cooperative learning and
teaching strategy led to a positive change in attitude for a majority of students towards

mathematics. /



4.4.2 Results from the journals

Although the use of journals in this study was to afford students to state whether or not
they have understood the lesson, state the difficulties encountered during the lesson and

give suggestion to the teacher, it also served to indicate whether the stidents’ attitudes

towards Mathematics were changing positively or not.

It was found that the comments in the journals of most students indicated that the

students were positive about the cooperative and leaming task and that their attitudes

towards mathematics were positive.
Below are some of the students comments extracted from their journals:

Student number 95001F said “group teaching was very much helpful and 1 think it
should be introduced to our schools ...”. I have gained a lot and wish to keep on doing
more ....” These were the sentiments passed by student no. 945143, Student number

952637 suggested that the method should be introduced to all pupils.

The students’ comments tends to support the results in table 4.2 which indicates that

there was a positive change in attitude of students towards mathematics.

Although the students’ attitudes towards mathematics improved, I believe that if the

cooperative leamning and teaching task was applied for a longer period the results could

have been much better.

There were some concerns from the students about the cooperative learning and

teaching task. Most of their concerns were addressed during the study. Some of their

concerns were!
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1. The method did not offer the teacher an opportunity to exercise his/her authority in

class. (Student number 950084 appendix -)

3]

The group should be retained for a longer period. 5-6 months were suggested.
(Student number 950017).

3. Other members in the group do not participate (Student number 952354).

443 Results from the interviews

To confirm the students responses in the scale and also to get their opinions about
the cooperative learning and teaching task, a student who scored the highest in the

scale (student no. 950050) and the student who scored the lowest (student no.

952630) were interviewed.

Table 4.3. Summary of the interviews

Student | Number | Sex Change in | Change in | Responses
achievem | attitude Q1] Q2 | Q3
ent

952650 | Female { -15 -6 Yeg Yes | Yes

| 950050 Male +11 +7 Yes Yes Yes

Both students answered yes on the three questions asked. The questions were:

Question 1

Are you happy about the teaching strategy that vvas used by the Teacher in class from

June to September?



(uestion 2

Are you confident that you will pass mathematics examination at the end of the year?

Question 3

/.
Do you think that your confidence to handle mathematics problems has improved or not

during the past 5 months?
Discussion of the results

The responses given by the two students on the three questions asked indicated that their
confidence to handle mathematics problems has increased during the five months that
they were taught by the co-operative task. When asked whether they were confident or
not to handle mathematics problems, student number 950050 said that he was more
confident even to handle more difficult problems. Student number 950050 said “The

way things were going this year has made me feel more and more confident. I can tackle

the examination any timet!

It should be noted that although number 952650 registered negative change in attitude

he always recorded high positive values in the attitude scale. The lowest and final being
33.

The results of the interview were in line with the results of the attitude scale. Tt could

therefore be concluded that the co-operative task did result in a positive attitude towards

mathematics.
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4.4.4 Resulis from the recordings in class

From the record of proceedings in class the following changes that took place in the

classroom could be identified.

o The group leaders were always confident in presenting their answers. Especially
towards the end of the study. They could confidently argue for the answers that
they have presented,

o The groups could solve most of the problems given to them without the assistance of

the teacher.

s Intergroup ana intragroup discussions were fruitful and resulted in the participation

by most students.

o The students were free to ask questions. They could communicate freely with the
lacturer. This became clear when they recuested the teacher to allow them to

comment verbally in addition to using the journals.

o The four above points could be interpreted as an indication that the students were
becoming more confident to handle mathematics problems. It could be concluded
that the co-operative task as applied in the study raised students’ confide.uce to
participat: in the discussions, solve problems and give comments on the .ay to day

proceedings in the mathematics class.

From the results of the interviews, journals, table 4.2 and the proreedings in class, it
could be concluded that the co-operative task resulted in a positive change in attitude of

most of the students towards mathematics.



CHAPTER S

5.

5.1

CONCLUSIONS AND IMPLICATIONS

The present study investigated learners’ attitudes towards mathematics in the
Soshanguve area. It also investigated whether cooperative learning strategies helped

learners positively increase their attitudes, i.e. favourably, towards mathematics.

The findings indicared that mathematics achievement was significantly and positively
related to pupils mathematics related attitudes. Improving students’ attitudes towards

mathematics could result in an increment in students’ achievement in mathematics.

The findings of this study suggested that the cooperative and learning task does assist
in promoting favourable attitudes towards mathematics among the students. They
further suggest that if teachers of mathematics wish to promote favourable attitudes
towards mathema.. ;s among pupils, they should organise group discussions relevaat *o

the topics and stimulate students to ask inquiry-oriented questions.

However, the results of this study do not help us to conclude that favourable attitudes
towards mathematics produced gains in achievement or whether increments in
achievement fostered favourable mathematics -related attitudes: probably it is a two -

way relationship.
LIMITATIONS OF THE STUDY
The findings of this study, have limitations due to the small size of the sample.

Replication is necessary using a larger sample to determine the consistency of the

pattern.
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The low achievements in mathematics cculd not only be attributed to the students’
attitudes towards mathematics. Other factors such as mathematics anxiety might have
affected students’ performance. Betz. (1978) and Sherman and Fennema (1977) found

in their studies that mathematics achievement is refated to mathematics anxiety.

The correlations reported in this study between mathematics attitudes and mathematics
achievement although positive were not high. The weak associations could be a
function of the attention paid by the teacher to the cogunitive objectives in other to
produce better results in the examinations. The teacher, although was aiming at dealing
with the affective objectives, he was under constant pressure to complete the syllabus

in time, The attitudinal objectives which are non-examinable were often neglected.

SUGGESTIONS FOR FURTHER RESEARCH AND PRACTICAL
APPLICATIONS

Based on the findings of this study, the following suggestions are offered to researchers

and practising teachers of mathematics in the secondary and college classes:

, . . /
1. To develop favourable attitudes towards m thematics among pupils, the classroom,
learning environment should be low in anxiety, where students can enjoy the

activities in small groups and share their findings with peers and teachers.

2

The results of this study should be replicated in primary, secondary and college
mathematics classes using larger samples and coverings all provinces in the country
including private schools. The resulis could have major implications for

curriculum developers.
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3. 1t would be interesting to explore whether a relationship exists between students’
attitudes towards Matheinatics and achievement in other subjects such as Biology,

Geography and English in colleges.

4. Curriculum developers could use the findings to develop teaching strategies that
will promote favourable attitudes of students towards mathematics and also handle

the cognitive objectives.

Finally, it should be noted that this study provides an attempt to elucidate the pr/évalence
and effect of mathematics attitudes and also provides a treatment method in the form of a
cooperative learning and teaching strategy. Further studies are needed to develop an

appropriate methods of treatment for negative attitude towards mathematics.
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APPENDIX I

INTERVIEW

At the end of the study the student who scored lowest in the attitudes scale

and the students who scored highest where interviewed.

Below are the transcripts of the two interviews:

AN INTERVIEW BETWEEN RESEARCHER (RES) AND STUDENT/
SCORING LOWEST IN ATTITUDE SCALT (952650)

RES. Are you happy about the teaching strategy that was used by the teacher in

class from June to September?

952650: YES

RES: Please, tell me more about how you feel about the teaching strategy used.

952650  Sir, at first T was not so happy about the method because it was a new

thing to me, but later on --- I mean after sometimes I started to enjoy it.

RES:  Are you confident that you will pass mathematics examination at the end of

the year?

952650: 1did not prepare well in the test --- but ¥ am very sure I am very sure that
I shall pass at the end of the year. The way things are --~ I mean the way

we help each other in class will help me to pass?

RES: Do you think that your cénfidence to handle mathematics problems has

improved or not in the past 5 months.



952650: I am more confident now. I am in a position to solve more difficult /

problems.

ANINTERVIEW BETWEEN RESEARCHER (RES) AND STUDENT
SCORING HIGHEST IN ATTITUDE SCALE (950050)

RES:  Are you happy about the teaching strategy that was used by the teacher in

class from June to October.

950050: Yes, --- but at first some members in our group did not want to listen.

After you have helped us I started to enjoy the method.

RES:  Are you confident that you will pass mathematics examination at the end

of the year?

950050: Cork sure! Sir, the way we have worked this year was good. SirI

promise you--- you will see.

RES: Do you think that your confident to handle mathematics problems has

improved or not in the past 5 months.

950050: The way things were going this year has made me feel more and more

confident. I can tackle the examination any time.



APPERNTX 1

=3
(%)
N

SUGGESTIONS

(-'()nﬁr'\ne_ to (l(.\ he &jﬂrd \_J)(:x(_) ' ':‘,‘)()H e od

:l\é Coaving .;<.) ?500923

~ COMMENTS
//R/ 1% ﬂf(*"ﬁa jaa-ﬂ‘ (/fo{).!’dL(’f(fof'/ pefhadie, ‘

AR b5, Sheen £5. 4. 2. RALO ety bt 5

e
it oclut beon, 15

g

BhDR 4 5. B Lrr. 7. G L e rstb o o

MUB . BRS gosites. T Q. KR . IR

SUGGE S 11O e

W ceur o AupILs  sumeed e

sp/sHé
“:'5)"‘:‘554(\ . \5’ s o~ \!s \;:‘,. .. sa\> &4913'-"" a_;ﬂ’\-\-*—wo‘b .

AETAVEE  pop ar iSges
S =G VBt A8 ppepg . o
Y= 7 et ‘jn"'w,-‘J X
e
M qw pow Ceientpie cr 7y

[ i

COMMENTS

A fereCw. .

~ G THeIR
JORETHE R THE | STubers  ARE Cbonq  THelis

i z  Cla SEE.
WP goutb D DOTE 18 S5

—t
e woRk R, rloT. s Wite, HeLP e

0. mAsTER i PeRTANMT - ak AL ASPECTS AN

” crabLe, TEM T ATTerpT,  GYert .

GHALLE riirG hosreis.

. . IR
COMMENTS

: 4 rent 4
( i PO gy wERY el Heerrue gaa G twend
AL % K

- s StupiEnlen s YinsE
NN s A G St ts 7T (A
. ; . . O KA e Tiferses Al s A

Wt pes gRUvquEny e 70 et ‘

[YXRNE N
Nr s wv ABUTas focn i

COMMENTS
Tig inTRevucTion  WAS FARL) | (rriRobueE D AN D VAT
caiemeD [ tmve ceert B qrpersol arepe Lo
WS 0T CLEAR S SN THE LECI-RER Wor'T B
ArleRY ovER g FoR Gt TG Hipe | @ TEWLA AL

oy ovE 2 B ;

T4 5043 .

SUGGESTIONS
GroeP 14
R P u.‘atf.., aé:/a;/.r 9..(a$.,...¢g<q%.{g...Cﬂ.ed

o N T
% @ ook 9521y N .

SNOILLSIDONS
Ly
A
SNOILSIHONS

b

—

D i HC, QTS AATIR
g

Suab

dod Wl

TFidolL
et

i My ey e gy R

iHBL

Bl

SLAIALDISSY

s izgig
SNOLLSIDONS

i
L
sarind B

T ghhe)

'(\'100),4
VDI

SR Liyoningy
%

971058

L3 Aa
571/&:0)”

[y
aFin Y
P

v

VI
o1,

]

S,
Sub

Al sb
s

giysrgs Misi,

P
Yo S

S I



APPENUSX tia

—~  OPINIONNAIRE

SURNAME: INITIALS:

Please write your name in the space provided. Each of the
statements on this opinionnaire exgresses a feeling which
a particular person has towards Mathematics. You are to
express on a five point scale, the extent of agreement
own personal feeling.

The five points are :-

Strongly Disagree {SD)
Disagree (D)
Undecided (V)
Agree (A)
Strongly Agree {SA}

You are to encircle the letter(s) which best indicales how
closely you agree or disagree with the feeling expressed in
each statement AS IT CONCERNS YQU

I am always under terrible strain in a Math class.
Unoer Lefi e

so | o | u [ A [ sA |

| do not like Mathematics, and it scares me to have to take it.
€ ¢ | i e

b so__ ..o 1. u 1. A | sa |

Mathematics is very interesting to me, and | enjoy Math courses.
so [ o v | _A [_sa_]

- Mathematics is fascinating and fun.
15 Tascinating ang tun. .

sb_ | o | u | A 1 sa ]

Mathematics makes me feel secure, and at the same time it is stimulating.

i sp | b J_u | A I sa

My mind goes blank, and i am unable to think cilearly when working Math.
s Ciearly wnen working Vi

. .s0 | o | u _, A | sA

| feel a sense of insecurity when attempting Mathematics.
: y Wi : iemaucs.
\
1 SD

Lo v T A | sa |

Mathematics makes me feel uncomfortable, restless, irritable and impatient.
s Mmaxes me Teel uncomrortable, restiess, Irritap’'e and Impa

i o _so oo [ ou [ oA [ sA |

The feel that | have toward Mathematics is a g?od one.

so o [ u A | osA ]




10 Mathematics makes me feel as though | am lost in a jungle of numbers Oiice

and can't find my way. o Use_

sb | b | v b A T spa | 1

11 Mathematics is something which | enjoy a great deal. . .
so | o [ u | A | sa ]l |

12 When | hear the word Math, | have a feeling ot dislike o
s [ o | u | A ] sa ] |

13 | approach Math with a feeling of hesitation, resulting from a fear
of not being able to do Math.

so [ o [ v [ A [ sa ] /l:fj

14 1| really like Mathematics.

| so | o | u T A T sa | ]

9 Mathematics is a course in school which | always enjoyed studying. .
so oo T v J.A T sa ] o
16 It makes me nervous to even think about having to do math problem. _—
se__ [0 | v | A [ sAa | )

17 1 have never liked Math, and it is my most dreaded subject.

| so | _o [ v [ A [ sa |

18 | am happier in a Math class than in any other class.

so_ | _o | u [ A | sa | [

19 | feel at ease in Mathematics, and | love it very much.

sb | o | v | A T sa ] |

20 | feel a definite positive reaction to Mathematics, it is enjoyable.

| " so | b | u I A | sa ] | ]
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