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Abstract. The Hungarian National Core Curricula gives primacy to the development of
abilities and the practical application of knowledge. The task of the training programme
is primarily to prepare teacher trainees for the teaching and educating profession. As
teachers, they are going to plan, organize, help, guide, control and evaluate the learning
of mathematics of individuals and groups of students from the age of 6 to 10 (12), and
cultivate their mathematical skills, thinking and positive attitude towards any mathe-
matical activities. In order to train educators who are able to meet the above require-
ments on high standard, it is necessary to update the teacher training programme based
on the trainees’ preliminary knowledge and motivation level.

The key to learn about the child’s mind and achieve conscious development is
the systematization of factual knowledge and methodological awareness. The modern,
flexible approach to subject pedagogy, based on pedagogy, psychology and epistemology,
qualifies trainees to educate learners who understand and like mathematics. Therefore,
it is essential to develop the trainees’ positive approach to mathematics and arouse their
demand for continuous professional improvement. (Programme of the four-year primary
school teacher training, 1995.)

In our research we are looking for ways of ascertaining the starting parameters which
have influence on the planning of the studies of mathematics and subject pedagogy. In
this article we introduce a questionnaire by the means of which we collected information
on the trainees’ attitude and its changing towards mathematics. With the help of
the analysis of the answers we paint a picture of the ELTE TOFK (E6tvos Lorand
University, Faculty of Elementary and Nursery School Teacher’s Training) third year
students’ attitude to the subject, and we compare it to the tendencies noticed in the
mass education. The energy invested in learning is influenced by the assumption of the
relevance and importance of the subjects. Therefore we considered it also our task to
reveal. Besides the students’ attitude toward mathematics and their assumption about
their own competence we have collected data also on their performance in the subject.
Summarising the research results we show the advantages of the questionnaire, and
summarise the observations which would indicate need for methodological changes in
the mathematics teacher training.

Copyright (© 2006 by University of Debrecen



“zsinko” — 2007/2/14 — 13:17 — page 226 — #2

226 Erzsébet Zsinké

Key words and phrases: teacher pre-service and in-service education, affective aspects,
attitudes, self concept.

ZDM Subject Classification: C29, B59.

1. The description of the survey

Subjects of the survey

The subjects of the survey were 146 third-year students of the college. They
have studied mathematics and its subject pedagogy for four semesters. Besides
academic development, students have met the practical problems of teaching
mathematics on school visits during the previous semester where they observed
several lessons and had the opportunity to gain personal impression both on the
beauty and the difficulty of managing the learning of mathematics. While prepar-
ing for the profession they also have to get prepared and be able to make their
students endear to their subjects.

Focus of the survey and its explanation

After the publication of the international survey results or as an effect of a
change in the curriculum — as probably it is the case in all educational institutes
— the programmes determining the qualification profile of the college are submit
to scrutiny. The continuous improvement of the curriculum is required and influ-
enced by the students’ preliminary knowledge, characteristics of thinking, abilities
and attitude towards the subject.

Deeper cognition of these fields is promoted by the analysis of the students’
academic results, the questionnaires, test sheets, interviews and the classroom
observations. In our survey we scrutinised the trainees’ attitude towards mathe-
matics.

It is essential that teachers develop positive attitude towards their own subject
because they and their behaviour and activities become a dominant experience
for school children. These experiences influence, form and direct, and in some
cases even fully determine the children’s relation to the subject which can have
effect also on their further studies and thus on their career.

The recent changes due to quick development require lifelong learning on all
walks of life. Double responsibility is incumbent on pedagogues. On one hand
they have to acquire the necessary abilities for self-development to be able to
study and like mathematics and its methodology. They will have to meet the
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challenges of the future on high standard and be able to flexibly adjust to the
expectations of the actual curriculum. On the other hand they also have to
shape their pupils’ abilities so that they are prepared to learn independently and
experience achievement and contentment.

The secret behind teaching mathematics as a positive experience for pupils
lies in the teachers’ ability to reflect their attitude to mathematics and making
pupils realise the beauty of the subject. The deeper teachers believe in their
subject themselves, the more genuine picture they can convey to their pupils.

To survey the attitudes towards mathematics in our research, we designed
an easily applicable questionnaire. Its completion takes little time so it can be
applied together with the test-sheet or any other questionnaires. The detailed
introduction and analysis of our test-sheet is not in the focus of the present
article, hence we present its content only to an extent necessary to understand
our reference in the analysis of the questionnaire (more details see [23]).

We compiled the questionnaire so that we can receive information on the atti-
tude towards mathematics and the students’ own judgement of their competence
in the subject.

o The students’ interest in and emotions towards mathematics strongly influ-
ence the everyday practice of teaching. Thus, the connection between cogni-
tive and affective factors cannot be ignored. Affective conditions determine
whether a student feels the need for learning or not. These factors are also
formed by the school itself, thus, more attention has to be paid on them.
Better results can be achieved by arousing curiosity and developing effective
learning skills and habits rather than by forcing learning without motiva-
tion [8].

e When confronting with a problem, students have to compare their own com-
petence with the complexity of the problem. The judgement of competence
is influenced by self-concept and motivation to perform. Since the students’
— often unfounded — notion of mathematics and of their knowledge influences
their answers to questions in connection with affectivity, we also included
such questions in the questionnaires. Questions about self-concept regard
how students see themselves in connection with learning and knowing math-
ematics.
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Tools and procedure of the survey

The questionnaire contains 13 questions and it aims at obtaining information
about the affective factors (see Appendix). Two questions (11, 12) provide data
to help the planning of a research to be carried out later. In four cases the answers
have to be indicated on a 10-degree scale, in two cases answers have to be given
in writing, while the others are multiple choice questions.

With the questionnaire we wished to collect information on

¢ the attitude towards mathematics as a subject
— about the interest in mathematics (2, 7, 6)
— about the influence of college studies on the interest in mathematics (8)
— about the opinion on the importance of mathematics (1, 13)
e own judgement of competence inquiring about
— persistence (4, 5)
— evaluating own knowledge (10)
— learning habits (9, 14)
— energy devoted to learning (3, 13)

We compared the answers regarding self-concept and judgement of own compe-
tence to the number of maths problems students were able to solve in a test-sheet.

When designing the test-sheet we focused on several aspects. We aimed
at choosing problems which make it possible to activate various classes of skills
so that we can examine which skills are the most easily activated ones for our
students.

When compiling the test-sheet, it was an important aspect to include several
realistic problems (Problems 2, 3 and 4). We also considered the fact that mean-
ingful learning can be detected best in problems where students are required to
apply knowledge in both known and unknown situations. International surveys
prove that Hungarian students perform well if questions are presented in a form
they got accustomed to at school but are less successful when problems require
the application of knowledge in realistic problems. This was the result of the
PISA-survey in 2000 as well [18]. This indicates that learning at school does
not, necessarily help students cope with everyday situations. With our survey we
wished to create a picture of the applicability level of our students’ knowledge by
including realistic problems.

We were also curious what the students’ problem solving abilities were like
on the fields of mathematics which have not been the focus of their college studies
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yet. It was possible to do so, because, as mentioned above, the chosen problems
were originally compiled for primary school children.

In the following analysis the results of the test-sheet are compared to students’
own judgement of competence.

Students were assigned 55 minutes to accomplish the test-sheet and the ques-
tionnaire.

Data processing and evaluation

For data processing we intended to use straightforward methods so that the
survey can be carried out in relatively short time at any occasions and that its
application requires no extensive statistical knowledge. It also makes the results
comprehensible for wider audience. Therefore, we summarized the data using
Microsoft Excel. Besides comparing various data it also allowed us to create
diagrams to illustrate connections.

During the analysis we demonstrate to what extent our hypotheses were veri-
fied by the gathered data. We have obtained information on the students’ attitude
towards mathematics throughout their four-semester studies in mathematics and
subject pedagogy. Although the observations on their behaviour, their utterances
about mathematics and their teacherly conduct during the first practice teaching
are not objective, they can still provide realistic picture about the relation be-
tween students and the subject. We intend to strengthen this picture with the
help of the questionnaire which studies the affective factors.

2. Aims and results

Affective factors

Reputation of mathematics as a school subject

In the design of the questionnaire, which was meant to study the affective fac-
tors, we considered the system of criteria compiled by Bloom (1971) and applied
to the teaching of mathematics by Wilson (1971). The Wittman system of criteria
(1976) offers wider interpretation and more profound application. Taking all the
above into consideration, we compiled a questionnaire which informs us about
the degree of interest towards mathematics and discovers the students’ opinion
on the avail and importance of the subject. In order to discover the validity of
the students’ opinions, we compared their judgement about their competence to
the results of the test-sheet mentioned above.
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What we were interested in

We contrasted the original attitude towards mathematics as a subject and
the changes in the attitude with the data of earlier surveys. Namely, we used
the findings of a survey in 1999, which were published in the journal Hungarian
Pedagogy by Ben6 Csapé (2000). In this survey, the attitudes towards the subject
were measured in a 5-degree scale, where students could evaluate mathematics
from 1 to 5, 5 meaning “I like it very much”. Our 10-degree scale was developed
based on this evaluation. Here, students could rank mathematics from 1 to 10 on
the list of subjects. (The results were contrasted by using the following formula:
[11— (answer)]/2. If not an integer, we rounded the figure.) The diagram presents
the mean and the standard deviation of attitudes towards mathematics.

Table 1
Teach
Grade 5 Grade 7 Grade 9 | Grade 11 eE}C er
trainees
Mean 3.71 3.26 3.05 2.88 3.10
Standard |, o9 0.97 1.00 1.05 1.16
deviation

The changes in the attitude are illustrated by the diagram more graphically.

Change in the attitudes
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Grade 5 Grade 7 Grade 9 Grade 11 Teacher
trainees

Figure 1
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The diagram clearly shows the falling tendency in the attitudes towards math-
ematics in education. Third-year teacher trainees relate to mathematics as stu-
dents in the beginning of the secondary school do. We would like to think that
this improving tendency is due to their college studies.

In order to investigate the students’ interest in mathematics we also
wished to find out its position on the ranking list of subjects. We also wished
to discover what kind of connection exists between its position and the opinions
about its importance and if the solving of mathematical problems can possibly
award students with pleasure. In accordance, we wished to group students as
follows:

Group 1
e Students trying to avoid mathematics when choosing profession.
o Mathematics is ranked as one of the lasts (82, 9" and 10*") on their list of
subjects.
¢ Solving a mathematical problem has never given them pleasure yet.
Group 2
e Students not trying to avoid mathematics when choosing profession.
o Mathematics is one of their favourite subjects (15¢, 204, 3rd),
e Solving a mathematical problem has already given them pleasure.
Group 3

All the students who cannot be reckoned among the previous two groups, i.e.
who do not have any extreme opinion on mathematics, belong to Group 3.

What we have learnt

Only 2 students answered that solving a mathematical problem has never
awarded them with pleasure yet, therefore we ignored this question in the further
analysis. 22.6% gave positive answers, and therefore, according to diagrams 1 and
2 we can state about the others that although the subject does not belong to their
favourite ones, dealing with mathematics neither means a negative experience for
them.

These findings correspond with the earlier academic results of the subjects
of the survey. The mean of their marks being 3.76, mathematics cannot be their
neglected subject. The data support our observations during the teaching prac-
tise. Trainees prepare for their first lesson with excitement and expectations and
recount both on their success and difficulties.
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The trend of the students’ grades in mathematics throughout their college
studies gives an interesting picture.

Mean grades
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The higher mean in the third and fourth semesters can be explained by the
fact that methodology obtains great role in the curriculum in this period.

At the same time, the decline in the sixth semester is unexpected and inex-
plicable. It is causeless even though in this semester the college syllabus contains
combinatory, probability and statistics which were effaced by the earlier curricu-
lum of secondary schools.

What we were interested in

We understand that students applying to teacher training colleges do not have
mathematics in the centre of their range of interest. It is testified by the mean of
their grades in mathematics in the last two secondary school years. Also, in our
conversations they tend to express aversion rather than attraction to mathematics
when arriving to college.

Therefore, college studies have the crucial task to change such initial ap-
proach, since the attitude towards the subject greatly affects learning. It is easier
to progress with students who learn mathematics with pleasure, understand its
avail and importance and are ready to make efforts for deeper comprehension.
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In the survey we wished to discover whether the aims of the pedagogical
programme and its planned actions achieve the required effects.

According to the classification introduced earlier we examined, to what ex-
tent did college studies influence the development of students’ interest in the
subject.

In Group 1 (the Positive) and in Group 2 (the Indifferent) we examined the
followings.

o Have college studies had any influence on the students’ picture of the subject?
(The first + sign denotes positive, the — sign negative change. X denotes no
change.)

e Have college studies had any influence on the students’ opinion on mathe-
matics? (The second + sign denotes positive, the — sign negative change. X
denotes no change.)

We summarised the answers to the above questions in Diagram 3. We expect that
the picture and the opinion on mathematics as a subject correspond with each
other, i.e. a change in one of them results in a change in the other, in the same
direction. The expected relation is verified by calculating correlation.

What we have learnt

The statistical computations verified our preliminary concept, namely that
the students’ picture of mathematics (depth of knowledge about its content, avail
and importance) influences the opinion on the subject. This is supported by the
correlation between the answers to the questions 8a) and b) being 0.71.

The diagram, representing the picture of mathematics and its judgement,
seemingly does not reveal any significant difference between the Positive and the
Indifferent group. The only noticeable tendency is that if there was any change in
the picture or in the judgement of mathematics then it was mostly in the positive
direction (Diagram 3). Whether the difference between the two groups was in
fact unimportant, it was also verified by statistical methods. The F-test applied
to the data affirms with probability 0.87 that there is no significant difference
between the two groups.

What we were interested in

The energy invested in learning is strongly influenced by the assumption of
the avail and relevance of knowledge.
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The opinion on the importance of mathematical competence was mea-

sured by two questions (1 and 13). They were also compared to the ranking of
the subject (7).

We examined how much the participants feel the interconnection between
mathematics and reality, and to what extent they consider mathematical
knowledge necessary in everyday life. It is compared to the summary of the
opinions on the applicability of mathematical knowledge in future work.

We were also concerned, to what extent students consider the knowledge
gained at college to be applicable.

What we have learnt

The series 2 and 3 of Diagram 4 are shifted to the right-hand side. It shows
that students understand the importance of their mathematical studies to-
gether with the applicability of the acquired knowledge.

The applicability of mathematics in real life is indicated by series 1. The
mean and the standard deviation of the answers on the 10-degree scale is
4.57 and 1.9, respectively.

We hoped that there will be only a few who rank mathematics after the 5
position on the list of subjects while being aware of the importance of the
knowledge acquired at college. According to Diagram 5, it is about the third
of the students.

Comparing the subject ranking and the necessity in future profession, Dia-
gram 6 shows that the 47.94% of students likes mathematics and consider it
to be important in their profession, at the same time. 32.19% of the students
understands the necessity of mathematical knowledge, but does not like it.
According to the data, almost 50% of the students belonging to this latter
group (i.e. 16% of the total) do not even want to avoid having to deal with
mathematics.

Diagram 7 shows that 39% of the students like the subject but does not appre-
ciate its necessity in everyday life. Therefore, we were curious how successful
they were in solving the practical problems of the test-sheet (Problems 2, 3
and 4). In Diagram 8 we denoted by 1 the group of students who like math-
ematics and understand its applicability in everyday life. Group 2 includes
students who like mathematics but do not understand its applicability, stu-
dents in Group 3 do not like mathematics but understand its applicability
and finally, group 4 represents students who do not like it nor understand its
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applicability in everyday life. According to the diagram, groups do not show
significant difference in solving exercise 4. At the same time, in exercises 2
and 3 the results of students who do not like the subject proved to be weaker.
These observations are also supported by data.

Solution of re aldife problems by students
who like and do not like mathematics

100
80
&0 O Likes rraths
40 M Dislikes rraths
20
1] T .
Brercize 2 Exercise 3 Exercize 4
Figure 3

The Hungarian education of Mathematics has no “what’s it good for” aspect.
The applicability of the acquired knowledge occurs very rarely and if at all, it does
so within the field of mathematics itself. Our survey results correspond to the
findings of the PISA survey, 2000, namely that Hungarian students do poorly in
solving real-life problems.

Solution of real-life problems by students who
find and do not find mathematics useful

100
80
40 4 & ot uzeful
20~
0 T T

Exercise 2 Exercise 3 Exercise 4

Figure 4
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The diagram shows that students who claim to understand the applicability

of mathematical knowledge in everyday life solve real-life problems less effectively
than those who do not believe in the usefulness of their knowledge.

Judgement of personal competence

What we were interested in

Developing realistic view about ourselves is important, because suppositions

about mathematics can affect performance when solving not routine-like problems
[16]. Therefore we examined the students’ judgement about the difficulty level of
problems and compared to the results of the test-sheet.

a) The following 4 categories divide students according to their own judgement

about perseverance.

Categories:

1. Likes challenges and is persistent when solving problems.

2. Likes challenges and but is not persistent when solving problems.
3. Dislikes challenges but is persistent when solving problems.
4

. Dislikes challenges and is not persistent when solving problems.

What we have learnt

1. Suggests interested, open personality. 73.29%
2. Suggests inconsistency. 6.85%

3.
4

. Suggests a person unable to judge difficulty level of problems realistically.

Suggests strong will. 14.38%

2.74%
The data of Diagram 9 show that about the students’ 90% consider themselves

to be persistent and only 10% say that they dislike challenges.

b) In the scope of the 4 categories we examine the number of good solutions.

A solution is regarded as good if the correct result appears regardless of the
applied method, or if it is clear from the description of the solution steps
that the train of thoughts leads to the correct result. In the case of problems
with more ways of solution we accepted also only one or few solutions. On
Diagram 10 we compared data characterizing the above categories to the total
number of students.

The most significant differences between the above categories are the high
proportion of students in category 2 having solved at least four problems
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correctly, and in category 1 having solved at least three problems correctly
(Diagram 11).

Another analysis provides information about the persistence of students
who solved 5, 4, 3, 2 or only 1 problem, respectively. It is conspicuous on
Diagram 12 that among students who solved 5 problems the proportion of
those who like challenges is high (more than 80%). Furthermore, there is
no student in this group who is not persistent and does not like challenges,
either.

We compare the number of good solutions to the students’ judgement of their
own mathematical competence and vice versa. (Number of students belonging
to one category is considered to be 100%.)

Diagrams 13-16 show that the students’ 65.8% evaluate their own knowl-
edge satisfactory, 21.2% good and 13% poor. Only the third of all students
is satisfied with this knowledge. Among students who solved all the 5 prob-
lems there are some who consider their own knowledge to be poor and, on
the contrary, among students who gave only one correct solution, there are
some who consider their own knowledge to be good. More than 40% of stu-
dents’ considering own knowledge to be good performed well, in fact. 70%
of those who thought their knowledge satisfactory gave satisfactory or better
performance. Half of the third group had indeed poor results.

According to the four categories introduced in paragraph a), we also exam-
ined the difference in learning habits. We expected greater independence
from students belonging to the first category and dominant need for teacher
guidance in category 4.

Only the students’ 15.5% likes working alone, all the others need some
kind of discussions which suggests, in most cases, uncertainty.

The proportions besides the categories are not surprising. Almost 20% of
persistent students who like challenges, prefer working alone, while the most
uncertain students require help (Diagram 17 and 18).

In connection with the learning habits it is also relevant to examine how much
energy students devote to preparation for classes.

According to the data there is no significant difference between the di-
visions of the students. Unfortunately, the proportion of those who learn
mathematics only before tests is rather high (35%), and not more than 5.5%
prepare continuously (Diagram 19).

In connection with the time devoted to learning at home we also examined the
students’ problem solving skills. Diagram 20 caused some surprise, because
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among students who prepare continuously there was none who could have
solved all the problems correctly, although, all of them gave correct answer
to at least two. Their general performance is slightly better than of those
not preparing continuously. Based on statistical computations we can say
with probability 0.82 that no significant difference exists between those who
prepare rarely and those who only study prior to exams.

Conclusions

The survey described above can serve as a chain-loop in the process whose

aim is to improve the curriculum of the teacher training institutes.

The analysis of the questionnaire and the test-sheet led to conclusions worth

considering.

(1)

We can not be satisfied with how students judge the applicability of mathe-
matics in everyday life (Diagram 7). Comparing the results of the 5 test-sheet
problems (Diagram 21), the poor results of Problems 2 and 3 are outstanding.
Results of Problem 4 are somewhat better. These three problems contained
realistic problem situations. Based on our survey, the claim to put more
emphasis on pointing out the connection of reality and mathematics seems
justified, also in the training process of teachers. It is necessary to strengthen
this view among educators because only then can they themselves understand
and make their students understand the importance of mathematics and its
applicability in everyday life.

The situation seems to be favourable when comparing the position of math-
ematics on the ranking list of subjects and the judgement of its necessity in
work. Diagram 6 shows that the proportion of students, who like the subject
and find it necessary in their work, is high. In all probability, they will make
enthusiastic and well-prepared primary school teachers.

At the same time, there is need for decreasing the number of students
who understand the necessity of mathematical knowledge, since very likely
they wish to teach it in future, but do not like it. It is to be feared that they
will be less successful in presenting the beauty of the subject to their students.
It is our task to find methods to make mathematics a more favoured subject.

When choosing from the possible teaching methods, the ones which en-
hance the gradual development of students’ activity and constructivity have
to be preferred. Nor can it be ignored that more than 40% of the students
favours working together with peers, thus we have to provide cooperative
learning environment. According to Diagram 17 it is urgent to apply tools
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sustaining independent learning, thus the role, which interactive tools play

in supporting learning, will have to gain ground [7, 12, 20].

The results of the survey are in agreement with my own experiences. This
supports my conception that the applied questionnaire and test-sheet are suitable
tools for mapping the starting parameters. This can serve as a basis for the
differentiated planning of the content and the methodology of the teacher training
curriculum, with attention to the students grounding and attitude.

Diagrams
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Resultz of students belonging to each group with respect to
problems 2,3, and4, in %
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nurmnber of studerts ineach groop

00 %
Q0% 4
Oddikes
0% 1 challenoes and
TO% 4 nat persistent
Odidikes
GO% 4
challences but
50% - persiztent
A0% - Blikes chdlenges
bt not persistert
0% 4
20% 4 Olikes chdlernges
and persiztent
10%
I:I% T T T T

Diagram 12

Evalugtion of own knowledge

praar goodd
13,01% 21 23

zatizfactory
B4, 75%

Diagram 13
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Sutixfaction with own knowledge

dEEatE fed

mmr

Diagram 14

Comparizon of numhber of solulion= end judgement of own

knowledge

s

| B |

A

TR

HTR Opoer
oTR 3 salrackny
T O good
am

am

1M

s

5 4 k] = 1

Diagram 15
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Proportion of xtudenix who x=oheed 5, 4, 1, 2 or 1 problemx,
w.r.t judgement of own knowledge

iR
2
S
T
am -
] . .
pe=d smiz iy P
Diagram 16

Learning habit=

teacher control
44 37%

inclivicual wark
group work 15,49%
40, 14%

Diagram 17
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i

Independence within cethegoriex

Owih kacher
B peers
Olrdlddualy

1. Ukes chmllerges
wral |3 perxis knl.

<. Ukes crmlierges 3. OElles cwllerges 4. Oislies owlierges
bulis Fml persis eml. ulk perxizienl.

Diagram 18

wral Iz Fml peErsis el

Regularity of preparation, in %

Opetore ksl orly
Eraely
dreguiaty

Il | g

mihpeers

Diagram 19

b Emcer
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Regularity of preperation end the number of xohlved
problems, in%

16 l_

14

12
1
B
E
+
: I
0 S .
regumip ey ede kxk wmlp
Diagram 20
Bummury wih re et e miviene In %
i
o]

Diagram 21
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Attachement

Questionnaire

1. After graduation, to what extent do you think you will make use of the
mathematical knowledge gained at college?

e in your future job?

0 1 2 3 4 5 6 7 8 9

e in your life?

0 1 2 3 4 5 6 7 8 9

2. If you have the possibility to choose between jobs, do you make every effort
to avoid mathematics?

a) yes b) no
3. Do you prepare for mathematics sessions at home?
a) regularly b) rarely ¢) only before tests and exams
4. Do you like challenges?
a) yes b) no
5. Are you persistent when solving problems?
a) yes b) no
6. Has the solving of a mathematical problem ever given you pleasure yet?
a) yes b) no
7. In the ranking list of subject, where would you put mathematics?

1. 2. 3 4. 5 6. 7. & 9. 10

most favoured subject least favoured subject
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8. How did college studies influence the followings:

e your picture of mathematics?
a) got better b) got worse ¢) did not change
e your affection towards mathematics?

a) got better b) got worse ¢) did not change

9. Which type of learning do you feel most suitable for yourself when learning
mathematics?

a) individual work b) group work ¢) teacher control
10. On what level do you think your mathematics knowledge is?
a) good b) poor c) satisfactory
Are you content with this?
a) yes b) no

11. Do you like working on the computer?

0 1 2 3 4 5 6 7 8 9

no yes

12. Do you think a computer software can enhance the learning of mathematics?

0 1 2 3 4 5 6 7 8 9

no yes

13. You learnt lots of mathematics at college. What do you think, why?
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14. How do you start solving a mathematical problem?

o 1 2 3 4 5 6 7 8 9
simple difficult
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