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| Mathematics academic self-concept {I;r =.92)
In general, I'm good at mathematics.
I'm pretty good at mathematics.
| usually do well in mathematics.
Mot everyone can be gifted for every school subject. For mathematics, I'm not really gifted.
For some reason, | can't master mathematics.
Mathematics is not one of my strengths.
Mathematics is more difficult for me than for many of my classmates.
| learn things quickly in mathematics.
I would like a job that involved using mathematics.
Sometimes, when | do not initially understand a new topic in mathematics,
| know that | will never really understand.

| Enjoyment of mathematics (c=.93) | -
Mathematics is boring. Ak B
| find mathematics a pleasant school subject
Our lessons in mathematics are mostdy fascinating and interesting. e
I'm sick of mathematics. SR IE[ P

Especially for mathematics, I'm happy when class is over.
Without mathematics, school would be much more fun.

> | Rk

| enjoy learning mathematics,
I would like to take more mathematics in school.

| Perceived value of mathematics {u-I.BB]
I think for most occupations, mathematics is not useful.
I believe marhemartics has little use. S A
Most of mathematics can be useful later on.
| think learning mathematics will help me in my daily life.
For a lot of things, occurring daily, mathematics is useful.
| need mathematics o learn other school subjects.
| need to do well in mathematics to get the job | want.
I need to do well in mathematics to get into the university of my choice.
To be good at mathematics, is a case of luck.

Fogarty, G., Cretchley, P.,, Harman, C., Ellerton, N., & Konki, N. (2001).
Validation of a questionnaire to measure mathematics confidence,

computer confidence, and attitudes towards the use of technology for



learning mathematics. Mathematics Education Research Journal, 13,

154-160.

| Attitudes to Technology] in Mathematics Learning Questionnaire

Students responded to the following statements on a five-point Likert scale: 1 =
Strongly agree, 2 = Agree, 3 = Neutral, 4 = Disagree, 5 = Strongly disagree.

The following statements refer to your confidence when learning mathematics.

1. Thave less trouble learning mathematics than other subjects.
2. When I have difficulties with mathematics, | know [ can handle them.
3. 1do not have a mathematical mind.
4. It takes me longer to understand mathematics than the average person.
= 5. Ihave never felt myself able to learn mathematics.
6. lenjoy trying to solve new mathematics problems.
7. I find mathematics frightening.
8 Ifind many mathematics problems interesting and challenging.
9. I don’t understand how some people seem to enjoy spending so much time on

mathematics problems.

10. T have never been very excited about mathematics.
A | 11. | find mathematics confusing. AE B
g
o A The following statements refer io your confidence |vher| using computers.
AREL, 1. T'have less trouble learning how to use a computer than I do learning other things.
e 1B 2. When [ have difficulties using a computer I know I can handle them.
T—TF 3. Tam not what I would call a computer person.
4. It takes me much longer to understand how to use computers than the average
person.
- 5. T'have never felt myself able to learn how to use computers.
6. Ienjoy trying new things on a computer.
7. Ifind having to use computers frightening.
8. Ifind many aspects of using computers interesting and challenging.
9. T don’t understand how some people can seem to enjoy spending so much time

using computers.
10. Thave never been very excited about using computers.

11. Ifind using computers confusing.
12. I'm nervous that I'm not good enough with computers to be able to use them to| ik

learn mathematics.




The following questions refer to the way you feel about computers and graphics calculators
in the learning of mathematics. [The word tecinology is used here to mean compuiers and

graphics caleulators].
1. Computing power makes it easier to explore mathematical ideas.
ik 2. 1 know computers are important but I don't feel I need to use them to learn
mathematics.
‘o 3. Computers and graphics calculators are good tools for calculation, but not for my
U learning of mathematics.
4. I'think using technology is too new and strange to make it worthwhile for learning
o mathematics,
IR 5. lthink using technology wastes too much time in the learning of mathematics.
6. I prefer to do all the calculations and graphing myself , without using a computer
or graphics calculator.
7. Using technology for the calculations makes it easier for me to do more realistic
applications.
8. Ilike the idea of exploring mathematical methods and ideas using technology.
9. Iwant to get better at using computers to help me with mathematics.
10. The symbols and language of mathematics are bad enough already without the
addition of technology.
11. Having technology to do routine work makes me more likely to try different

methods and approaches.

Galbraith, P., & Haines, C.(1998). Disentangling the nexus:

attitudes to mathematics and technology in a computer learning

environment. Educational Studies in Mathematics, 36, 275-290.
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Mathematics is a subject in which I get value for effort

The prospect of having to learn new mathematics makes me nervous
I can get good results in mathematics

I am more worried about mathematics than any other subject
Having to learn difficult topics in mathematics does not worry me
No matter how much I study mathematics 1s always difficult for me
I am not naturally good at mathematics

I have a lot of confidence when it comes to mathematics

Vale, C., & Leder, G. (2004). Student views of computer-based

mathematics in the middle years: does gender make a difference?

Educational Studies in Mathematics, 56, 287-312.



Code Items Adapted or sourced from:
ACBM  Attitude to computer-based mathematics
I've improved in maths since we started using  Fennema and Sherman (1976)
computers in maths.
I've gone backwards in maths since we started  Fennema and Sherman (1976)
using computers in maths.*
I am sure [ could do difficult maths with the ~ Fennema and Sherman (1976)
use of a computer.
Even a computer can’t help me learn maths.* Fennema and Sherman (1976)
Using computers in maths gives you areason Fennema and Sherman (1976)
for doing maths.
Using computers in maths does not make Fennema and Sherman (1976)
maths any more useful.*
I find that using computers helps me to learn  Kissane et al. (1993)
maths.
Using computers in maths means you won’t  Kissane et al, (1995)
be able to do maths without them.*
Maths is easier to understand when you use Kissane et al. (1995)
computers.
Using computers in maths makes maths more  Kissane et al. (1995)
confusing.*
Computers are excellent for doing things Vale (1997)
for maths.
GMA How good are you at mathematics? Forgasz (1995b)
MAB How good do you want to be at mathematics?  Forgasz (1995b)
GCO How good are you at computers? Forgasz (1993b)
COB How good do you want to be at computers?  Forgasz (1995b)
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Fennema and Sherman
(1976) scale

Fennema, E., & Sherman, J. (1976). Fennema-—

Sherman  Mathematics  Attitudes  Scales.
Instruments designed to Measure attitudes
toward the learning of mathematics by females
and males. Abstracted in the JSAS Catalog of
Selected Documents in Psychology, 6(1), 31 (Ms

No. 1225).

measures some constructs of
interest to us, has 108 items and
according to

Tapia and Marsh (2004) one
needed to allow students up to 45
min.

provides most
helpful  models,
new items need to
be constructed

which  will  be
immediately
understood by the
current  student
cohort.

too long and

complex, become
dated,meaning of
words change

Galbraith and Haines (1998) Australian context, Tertiary(K%) | AIFE AR
students and their focus, related to

Galbraith, P, & Haines, C.(1998). Disentangling | particular courses

the nexus: attitudes to mathematics and

technology in a computer learning environment.

Educational Studies in Mathematics, 36, 275—

290.

Fogarty, Cretchley, Harman, Ellerton, and | measure tertiary students’ | AJ AR

Konki (2001) mathematics confidence, computer
confidence and attitudes towards

Fogarty, G., Cretchley, P, Harman, C., Ellerton, N., | the use of technology for learning

& Konki, N. (2001). Validation of a questionnaire | mathematics,

to measure mathematics confidence, computer | 37 items including a number of

confidence, and attitudes towards the use of | long statements,

technology for learning mathematics.

Mathematics Education Research Journal, 13,

154-160.

Chapman (2003) primary aged students “How | feel | affective

Chapman, E. (2003). Development and validation

About Maths” scale
W4T IHE A — A,

engagement 1] LA
ERN—DEHEEW

of a brief mathematics attitude scale for | affective engagement YEFE, AW A

primary-aged students. Journal of Educational 2T

Enquiry, 4(2), 63-73.

Vale and Leder(2004) study of the relationship between | 7] LI 53, (H 24
gender and attitudes to using | K&i&

Vale, C., & Leder, G. (2004). Student views of | computers for learning | The Vale and

computer-based mathematics in the middle

years: does gender make a difference?

Educational Studies in Mathematics, 56, 287-
312.

mathematics
their scale is targeted at the same

age range as our study
(early/middle secondary vyears),
and the issue of gender may

Leder scale had 11
items for
¢ attitude to
computer-based
mathematics

’




emerge as an important variable, | and only one item
we want to look more broadly. The | for each of four
Vale and Leder scale had 11 items | other variables.
for ‘attitude to computer-based
mathematics’ and only one item
for each of four other variables.
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A scale for monitoring students’ attitudes to learning mathematics with
technology
XES SR E I 1045 8 H & The Mathematics and Technology
Attitudes Scale (MTAS), & T¥IH FEZk2p4E, BFE HAN4EEITAS
5. BEARBO. BAEO BB BRSNS E
( mathematical confidence [MC], confidence with technology [TC],
attitude to learning mathematics with technology (whether computers,
graphics calculators or computer algebra systems) [MT], affective
engagement [AE] and behavioural engagement [BE]). K H 6 )
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Fig. 1. Illustration of hypothesized affective channel for technology use to
improve mathematics learning.
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Mathematics | Vale and Leder (2004): view students’ attitudes to | restricted our meaning

[

confidence mathematics as students perceptions of their | of

mathematics
achievement (self-efficacy) and their aspiration to | confidence
achieve in the disciplines student’s perception

to a




Galbraith and Haines (1998) : see mathematics
confidence as evidenced by students  “who believe

they obtain value for effort, do not worry about learning
hard topics, expect to get good results, and feel good
about mathematics as a subject ”

of their ability to
attain good results and

their assurance that
they can handle
difficulties in

mathematics.

Confidence
with
technology

view students’ attitudes to
mathematics as students perceptions of their
achievement (self-efficacy , H & 3 B8 ) and their
aspiration to achieve in the disciplines

Galbraith and Haines (1998): students who “feel
self-assured in operating computers, believe they can
master computer procedures required of them, are more
sure of their answers when supported by a computer, and
in cases of mistakes in computer work are confident of
resolving the problem themselves” (F<¢THiAAE L HIH
0y

Vale and Leder (2004):

closely matches that
of  Galbraith and
Haines

Attitude
towards use of
technology for
learning
mathematics

Vale and Leder (2004): the degree to which students
perceive that the use of computers in mathematics
provides relevance for mathematics, aids their learning of
mathematics and contributes to their achievement

in mathematics

Galbraith and Haines (1998): computer and mathematics
interaction

focused broadly on
interest and assistance

Affective and
behavioural
engagement

Vale and Leder (2004) refer to a concept similar to
affective engagement as “girls/boys pleasure and
computers” but in their study data on this was collected
from classroom  observations rather than by
guestionnaire.

Chapman (2003) constructed a scale to specifically
measure affective engagement. She did this by having
students’ respond on a five-point scale to items such as
“Mathematics is boring”’ and “I like mathematics”.
Galbraith and Haines (1998) discuss a related concept of
‘mathematics engagement’. “Students who score highly
on this scale ‘mathematical engagement’ prefer to work
through examples rather than learn given material, like to
test understanding through exercises and problems, try
to link new knowledge to existing knowledge, like to
elaborate material with notes, and review their work
regularly”

focus on learning
behaviour rather than
on learning strategies;
reflect on how
frequently they
behave in various ways
in their mathematics
classes.
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Hardly Occasionally  About Half  Usually MNeary

Ever the time Always
1. I concentrate hard in mathematics [BE] HE Oc Ha U NA
2. I try to answer questions the teacher asks HE Oc Ha U NA
[BE]
3. If I make mistakes, | work until [ have HE Oc Ha U NA
comected them. [BE]
4. If I can't do a problem, I keep trying HE Oc Ha U NA
different ideas. [BE]
Strongly Disagree Mot sure Agree Strongly
disagree agree
5. I am good at using computers [TC) SD D NS A SA
. I am good at using things like VCRs, SD D NS A SA
DVDs, MP3s and mobile phones [TC]
7. I canfix a lot of computer problems [TC] SD D NS A SA
g. I can master any computer program SD D NS A SA
needed for school [TC)
9. I have a mathematical mind [MC] SD D NS A SA
10, I can get good results in mathematics SD D NS A SA
[MC]
11. I know I can handle difficulties in SD D NS A SA
mathematics [MC]
12, I am confident with mathematics [MC)] SD D NS A SA
I am interested to leam new things in SD D NS A SA
mathematics [AE]
14. In mathematics yvou get rewards for your SD D NS A SA
effort [AE]
15. Learning mathematics is enjoyable [AE] SD D NS A SA
16, I get a sense of satisfaction when [ solve SD D NS A SA
mathematics problems [AE]
Strongly Disagree Not sure Agree Stronghy
disagree agree
17. I like using graphics calculators for sD D NS A SA
mathematics [MTg]
18. Using graphics calculators in SD D NS A SA
mathematics is worth the extra effort
MTg]
19, Mathematics is more interesting when sD D NS A SA
wsing graphics calculators. [MTg]
20. Graphics calculators help me learn SD D NS A SA

mathematics better [MTg]
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