
1

GOO04319

Teachers’ Use of Technology in Secondary School
Mathematics Classrooms

Merrilyn Goos and Anne Bennison
The University of Queensland

Paper presented at the annual conference of the
Australian Association for Research in Education,

Melbourne, 28 November – 2 December 2004



2

Teachers’ Use of Technology in Secondary School
Mathematics Classrooms

Merrilyn Goos and Anne Bennison
The University of Queensland

For some time, education researchers and curriculum authorities have claimed that
mathematics learning will be transformed by the availability of technological resources such
as computers and graphics calculators. For example, the Australian Association of
Mathematics Teachers (AAMT) has recommended that priority be given to the use of such
aids as natural media for mathematics learning, while recognising that effective support for
teachers is a key ingredient in exploiting technology to enhance learning (Morony &
Stephens, 2000). As every Australian State and Territory has now developed secondary
school mathematics syllabuses and assessment regimes that mandate the use of computers
and/or graphics calculators, research is needed to examine the nature and extent of teachers’
actual use of these technologies and identify factors that support or inhibit effective
integration of technology into mathematics classroom practice.

This paper outlines some initial findings from a state wide survey of Queensland
secondary school mathematics teachers that formed part of a larger project investigating
novice teachers’ pedagogical practices and beliefs related to use of technology in
mathematics education (e.g., see Goos, 2002, 2004, in press). We report on teachers’ access
to technology in schools, their attitudes towards technology use in mathematics education,
and the opportunities they have had to learn about technology and its role in mathematics
learning. We also explore relationships between teacher attitudes and their exposure to
professional development, and analyse the professional development needs that teachers
have identified in this area.

Background to the Study

The main impetus for this survey came from the revision of the Queensland Senior
(Years 11 and 12) Mathematics A, B and C syllabuses in 2001. Mathematics A
concentrates on applications for daily living and is described in the syllabus as the
mathematics required for intelligent citizenship. Mathematics B and C are more advanced
calculus and statistics subjects that prepare students for entry to university science and
business courses. The original versions of these syllabuses, written in 1992, encouraged

the use of technology wherever appropriate to support students’ learning. In response to
the increasing availability of computers and especially graphics calculators, the revised
syllabuses made it mandatory to incorporate these resources into a school’s learning and
assessment programs for Mathematics B and C (see, for example, Queensland Board of
Senior Secondary School Studies, 2000). Since Queensland uses school-based assessment
rather than external examinations at the end of Year 12, compliance with the syllabuses’
technology mandate is checked via accreditation of each school’s work program and
monitoring of students’ assessment portfolios. The revised syllabuses were to be
implemented for the first time, with Year 11 students, in 2002.
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Previous Research on Mathematics Teachers’ Use of Technology

Research on mathematics teachers’ use of technology has identified a range of factors
influencing uptake and implementation, including: skill and previous experience in using
technology; time and opportunities to learn (pre-service education, professional
development); access to hardware (computers and calculators), software, and computer
laboratories; availability of appropriate teaching materials; technical support; support from
colleagues and school administration; curriculum and assessment requirements and how
teachers interpret these for students perceived to have different mathematical abilities;
knowledge of how to integrate technology into mathematics teaching; beliefs about
mathematics and how it is learned; and beliefs about the role of technology in mathematics
education (Fine & Fleener, 1994; Forgasz & Prince, 2001; Manoucherhri, 1999; Norton &
Cooper, 2001; Simmt, 1997; Simonsen & Dick, 1997).

Several recent Australasian studies have investigated mathematics teachers’ use of
technologies such as computers, graphics calculators, and the Internet. Generally these
studies have surveyed teachers to investigate issues as access, use, attitudes, and
professional development opportunities, and the relationships between these. For example,
Thomas (1996) distributed a questionnaire on use of and attitudes towards calculators and
computers to every primary and secondary school in New Zealand, and received responses
from 19.4% of primary schools and 26.8% of secondary schools. Different questions were
asked of school mathematics coordinators and individual teachers in these schools.
Information was sought on frequency of use, the kinds of mathematics topics that involved
teaching with computers, types of software available, and reasons for both use and non-use
of computers. The major obstacle reported by teachers was lack of access to computers
and software, while lack of training and lack of confidence were also identified as significant
barriers inhibiting use.

Graphics calculators began to appear in Australian secondary schools in the early
1990s; however, assessment regimes in some States prohibited their use in external
examinations for many years. In Victoria, the Board of Studies lifted the ban on students
using graphics calculators in the Year 12 external examination in 1997, and Western
Australia permitted their use in the corresponding examinations from 1998. The impact of
this decision on schools became the subject of much research in the late 1990s, particularly
on equity issues related to student access and teacher beliefs about the benefits for student
learning. Tobin and Routitsky (1999; see also Routitsky & Tobin, 1998) conducted a state
wide survey of Victorian secondary schools towards the end of 1997 to assess how
teachers viewed graphics calculator use. The aims were to determine the level of ownership
or access by students, and to investigate teacher attitudes towards and use of graphics
calculators in various mathematics subjects and topics. At the time of the survey about
80% of schools had class sets of calculators, and this and other results suggested strong
teacher support for the policy of introducing graphics calculators. Teachers’ perceptions of
usefulness generally depended on the level of access to the calculators in classrooms.

Very little research has been conducted on Australasian mathematics teachers’ use of
the Internet for instructional purposes (Goos & Cretchley, 2004). Loong (2003) carried out
a small scale study that distributed a web-based survey via a conference and a journal, and
drew responses from 63 secondary mathematics teachers from around Australia. The
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survey asked about frequency of Internet use, ways in which teachers and their students
used the Internet for mathematics learning, teachers’ competency, and their professional
development experiences. Respondents tended to use the Internet for finding information
such as articles about research or professional issues, or as a source of data for students to
analyse in mathematics lessons. No statistically significant relationships were found
between use and competency, professional development, or years of teaching experience.

Survey research such as the studies mentioned above is useful to gain an overview of
who is using technology, how, and why, especially at a time when there are new external
pressures to incorporate technology into teaching practice. This was the context in which
we designed and carried out the surveys of Queensland secondary school mathematics
teachers that we report below. Whereas previous studies often focused on one type of
technology – either computers, graphics calculators, or the Internet – our own research
investigates teachers’ use each of these resources.

Methodology

Participants

All secondary schools listed in the Schools Directory of the Education Queensland
website in August 2002 were sent a School Technology Survey and Teacher Technology
Surveys in September 2002. The number of Teacher Technology Surveys sent was
determined by the enrolment shown on the Education Queensland website. Schools with
less than 100 students received one Teacher Technology Survey, those with enrolments
between 100 and 299 received two, those with enrolments between 300 and 799 received
five and those with more enrolments of more than 800 received ten.

Surveys were sent to the Head of the Mathematics Department in each school. The
accompanying letter asked these people to complete the School Technology Survey and a
Teacher Technology Survey and to distribute the Teacher Technology Surveys to all
teachers currently teaching mathematics in their schools. The letter also invited them to
make additional copies of the survey if required. A Reply Paid envelope was enclosed for
the return of the surveys. Letters to teachers asking them to complete the survey asked
them to return their survey via the school envelope or individually if desired.

Instruments

The surveys were based on instruments used in previous Australasian studies and on
international research on factors known to influence mathematics teachers’ use of
technology (as described earlier). The School Technology Survey was designed to collect
information on the mathematics subjects offered by the school, the number of teachers
currently teaching mathematics and the availability of technology. For example,
respondents were asked to indicate what type of software was available for teaching
mathematics, whether students had access to graphics calculators and if so whether this
was via class sets, a hire scheme or personal ownership.

The Teacher Technology Survey investigated teaching practice with respect to three
types of technology: computers (software packages, both general and mathematics
specific), the Internet and graphics calculators, under the general headings of Use, Access,
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Experience, Attitudes, and Professional Development (19 items; 18 asked for a response
from the choices provided, one was open ended). The survey also collected demographic
information such as gender, tertiary qualifications, years of teaching experience, and current
mathematics teaching assignment.

In the section on Use, the survey asked teachers how often they used computers, the
Internet, graphics calculators, and graphics calculator peripherals such as screen projection
units and data logging equipment. They were then asked to indicate their reasons for using
technology, and the mathematics topics for which they used it. The section about Access to
computer laboratories and graphics calculators included questions about student use of
technology for assessment tasks.

Items in the section on Experience with technology sought information on how long
teachers had been using computers, the Internet and graphics calculators and how confident
they felt in using these forms of technology. Attitudes towards technology were
investigated by having teachers respond to statements about advantages and disadvantages
using a Likert-type scale based on scores of 1 (Strongly Disagree) to 5 (Strongly agree),
with a score of 3 corresponding to Undecided.

Teachers were asked about their Professional Development experiences on the use of
computers, the Internet and graphics calculators in mathematics teaching: whether they
have had professional development in these areas, how it was delivered, and how useful
they found it. They were also invited to describe what they saw as their current need for
professional development in the area of using technology in teaching mathematics.

Both instruments were piloted with a group of ten secondary school mathematics
teachers, some of whom were Heads of Department. Many of these teachers also
distributed copies of the Teacher Technology Surveys to colleagues in their schools. Pilot
respondents considered that the items were generally clearly worded and the time taken to
complete the surveys was reasonable. The surveys were then distributed to schools as
described previously.

Results

Response Rate

School Technology Surveys were sent to 456 schools (257 government, 199 non-
government) in all 33 Education Districts throughout Queensland. Of these, 89 (20%) were
returned. The response rate for government and non-government schools was identical
(20%). A total of 2594 Teacher Technology Surveys was also sent to these 456 schools,
with 485 surveys being returned by teachers in 127 schools. These returns represent 19%
of the surveys distributed, and 28% of the schools. Again, the same response rate was
recorded for government (283, 19%) and non-government (203, 19%) schools. Responses
were received from schools in all Education Districts except Chinchilla and Torres Strait
Islands.
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School Characteristics

Information gained from School Technology Surveys came from schools of varying
sizes. The number of Year 8 classes in a school gives an indication of school size, as shown
in Table 1.

Table 1
Distribution of Schools by Number of Year 8 Classes Offered

Number of Year 8 Classes Frequency Percentage

1 10 11.2

2 5 5.6

3 15 16.9

4 11 12.4

5 13 14.6

6-10 28 31.5

>10 5 5.6

Missing 2 2.2

Total 89 100.0

As the year in which the data were collected was the first in which the new Senior
Mathematics syllabuses were implemented, it is also useful to look at the number of Year
11 Mathematics B and C classes, since these are the subjects for which use of higher
technologies was now mandated. A total of 82 schools in the sample offered Year 11
Mathematics B, with most of these schools (86.5%) having between one and four classes
(25 with one class, 23 with two, 19 with three, 10 with four). Only 68 schools offered Year
11 Mathematics C, and almost all of these (65 schools) had only one class. Thus the
majority of schools returning surveys had three or more Year 11 classes needing access to
computers or graphics calculators in order to satisfy syllabus requirements. (In subsequent
years this figure would double as the syllabus moved into full implementation in both
Years 11 and 12.)

Table 2 shows the types of software available in these schools. Spreadsheeting
programs were almost universally available; however, fewer than two-thirds of schools had
access to graphing software and there was even more limited access to dynamic geometry
software such as Cabri Geometre and Geometers SketchPad.

Most schools reported using graphics calculators (77, 86.5%); however, student access
was mostly via class sets (65 schools, 73.0%) rather than hire schemes (28 schools, 31.5%)
or personal ownership (22 schools, 24.7%). Although it is clear from these figures that
schools are using a combination of these measures, it is of some concern that significant
numbers of students do not have continuous personal access to graphics calculators.
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Table 2
Software Available in Schools

Software Type Frequency Percentage

Spreadsheets 82 97.6

Graphing 52 61.9

Dynamic geometry 24 28.6

Statistical 15 17.9

Symbolic/computer algebra 15 17.9

Drill & practice 46 54.8

Multipurpose 46 54.8

Problem solving 23 27.4

Other 11 13.1

Teacher Characteristics

Of the 485 teachers who returned surveys, 55.2% were male and 44.8% female. Their
mathematics teaching assignments are summarised in Table 3. (As many would be teaching
more than one mathematics class these percentages do not add to 100%.) Around half were
teaching a junior secondary class, 30-35% a senior secondary Mathematics B class, and 13-
14% a Mathematics C class. (These figures are consistent with the numbers of classes
offered at the various Year levels as reported in the previous section.) Thus around one-
third of respondents taught classes for whom higher technologies were now a mandatory
part of learning and assessment experiences, as prescribed by the Senior Mathematics
syllabuses.

Table 3
Distribution of Teachers by Year Level and Subject

Year  Level/Subject Frequency Percentage

Year 8 mathematics 213 43.9

Year 9 mathematics 251 51.8

Year 10 mathematics 280 57.7

Year 11 Mathematics A 150 30.9

Year 12 Mathematics A 140 28.9

Year 11 Mathematics B 174 35.9

Year 12 Mathematics B 169 34.8

Year 11 Mathematics C 68 14.0

Year 12 Mathematics C 63 13.0

Altogether 138 respondents (28.5%) indicated that their primary tertiary qualification
was in education, with the remainder having taken a different first degree before gaining a
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teaching qualification. Of these, most nominated mathematics (206, 42.5%) or
science/engineering (105, 21.6%) as the major area of study in their first degree. Another
way of gaining information about teachers’ subject matter knowledge was to ask which
curriculum area(s) they had specialised in during their pre-service program. This question
yielded interesting data on the proportions of secondary school mathematics teachers in the
sample who had no formal qualifications in this area. Although 79.4% of respondents were
appropriately qualified to teach secondary mathematics, 19.4% had specialised in other
curriculum areas and a further 4.3% had a primary school teaching qualification. The
various combinations reported for pre-service teaching qualifications are shown in Figure 1.

Figure 1. Distribution of teachers by pre-service curriculum area specialisation

Participants were asked to state the number of years they had been teaching, and for
convenience their responses have been grouped into the categories shown in Table 4.
People who had been teaching for more than 15 years (53.2%) probably would not have
been introduced to educational uses of computers in their pre-service programs, and those
teaching for more than 5 years (81.7%) would not have learned to how to use graphics
calculators before starting their teaching careers. This places a premium on effective
professional development that focuses not only on the procedural aspects of learning to
use technology, but also on how to integrate technology into classroom practice in ways
that enhance students’ mathematics learning.

other
secondary

23

mathematics

67

science

48

technology 2

86 220

12

primary teaching

21
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Table 4
Distribution of Teachers by Length of Teaching Experience

Number of Years Frequency Percentage

0-5 85 17.5

6-10 65 13.4

11-15 73 15.1

16-20 70 14.4

21-25 79 16.3

26-30 67 13.8

>30 42 8.7

Missing 4 0.8

Total 485 100.00

Teacher Attitudes Towards Technology

Tables 5 and 6 report on teachers’ attitudes towards technology.

Table 5
Frequencies (Percentages) of Responses to Statements about the Advantages of Using

Technology in Teaching Mathematics

Frequency
(Percentage)

Item
Strongly
disagree Disagree Undecided Agree

Strongly
Agree

1. Technology makes calculations and
graphing quicker and easier.

3

(0.6)

7

(1.4)

18

(3.7)

209

(43.1)

246

(50.7)

2. Technology helps students to understand
concepts.

7

(1.4)

19

(3.9)

120

(24.7)

252

(52.0)

86

(17.7)

3. Technology enables the study of real-life
applications.

2

(0.4)

15

(3.1)

63

(13.0)

295

(60.8)

109

(22.5)

4. Technology allows students to see links
between different representations (graphic,
algebraic & numeric).

4

(0.8)

6

(1.2)

84

(17.3)

274

(56.5)

113

(23.3)

5. Technology makes sophisticated concepts
accessible to students.

4

(0.8)

18

(3.7)

118

(24.3)

252

(52.0)

90

(18.6)

6. Technology helps students to explore
unfamiliar problems.

3

(0.6)

25

(5.2)

96

(19.8)

268

(55.3)

87

(17.9)

7. Technology provides rapid and dynamic
feedback to students, eg when transforming
graphs of functions.

1

(0.2)

2

(0.4)

33

(6.8)

235

(48.5)

210

(43.3)

8. Technology improves student attitudes
towards mathematics.

7

(1.4)

22

(4.5)

157

(32.4)

208

(42.9)

88

(18.1)
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Teachers who returned the survey were convinced of the advantages of technology in
performing calculations more quickly and easily (Item 1, 94% Agree or Strongly Agree) and
in providing dynamic feedback to students (Item 7, 93% Agree or Strongly Agree). To a
lesser extent teachers also supported the notion that technology enables the study of real
life applications (Item 3, 83% Agree or Strongly Agree) and allows students to link
graphical, algebraic and numeric representations (Item 4, 80% Agree or Strongly Agree).
However a significant proportion of teachers was unsure whether technology erodes
students’ basic mathematical skills (Item 14, 26.8%). There was also uncertainty as to
whether technology can help students to learn concepts (Item 2, 25% Undecided; Item 5,
24% Undecided; Item 15, 19.2% Undecided), explore unfamiliar problems (Item 6, 20%
Undecided), or improve student attitudes towards mathematics Item 8, 32% Undecided).
This may be related to the lack of time that teachers have to investigate the potential of
using technology (Item 10, 83% Agree or Strongly Agree). Many teachers feel that it is
time consuming to teach students how to use technology (Item 16, 36% Agree or Strongly
Agree), and it was interesting to note that some (9 teachers) qualified this response by
adding that it was worth spending the time to do this. In fact, a greater proportion (45.4%)
disagreed with this statement.

Table 6
Frequency (Percentages) of Responses to Statements about the Disadvantages of Using

Technology in Teaching Mathematics

Frequency
(Percentage)

Item
Strongly
disagree Disagree Undecided Agree

Strongly
Agree

9. It is difficult to get access to computer
laboratories.

17

(3.5)

94

(19.4)

37

(7.6)

194

(40.0)

135

(27.8)

10. There is not enough teacher time to
investigate the potential of using
technology.

8

(1.6)

36

(7.4)

32

(6.6)

223

(46.0)

180

(37.1)

11. There are not enough teaching resources,
e.g. software.

14

(2.9)

109

(22.5)

119

(24.5)

157

(32.4)

77

(15.9)

12. There are not enough graphics
calculators in the school.

105

(21.6)

186

(38.4)

65

(13.4)

89

(18.4)

32

(6.6)

13. There are not enough computers in the
school.

33

(6.8)

108

(22.3)

74

(15.3)

184

(37.9)

79

(16.3)

14. Technology erodes students’ basic
mathematical skills.

45

(9.3)

180

(37.1)

130

(26.8)

87

(17.9)

34

(7.0)

15. Technology does not add to students’
understanding of mathematical concepts.

92

(19.0)

253

(52.2)

93

(19.2)

31

(6.4)

7

(1.4)

16. It is time consuming to teach students
how to use technology.

44

(9.1)

176

(36.3)

74

(15.3)

168

(34.9)

15

(3.1)
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Access to technology is a problem for some teachers, although the results here are often
bimodal. Access to computer laboratories is difficult for most (Item 9, 68% Agree or
Strongly Agree) with many complaining of a lack of hardware (Item 13, 54% Agree or
Strongly Agree) and software (Item 11, 48% Agree or Strongly Agree). Access to graphics
calculators appears to be better (Item 12, 60% Disagree or Strongly Disagree), but this may
simply indicate that the school has “enough” class sets without individual, continuous
student access (see earlier section on access to graphics calculators reported in School
Technology Surveys). Further analysis is required to determine if this is related to the
teacher’s school or if access is inequitable within schools.

Professional Development Opportunities

Figure 2 depicts the distribution of teachers by professional development opportunities.
At one extreme, 126 teachers (26%) stated that they had undertaken professional
development in computers, the Internet and graphics calculators, while at the other extreme
81 teachers (17%) stated that they undertaken no professional development in any of the
three types of technology. Uptake of professional development in the use of graphics
calculators (344 teachers, 71%) and computers (308 teacher, 64%) was approximately
double that in the use of the Internet (162 teachers, 33%). While this reflects a lack of
opportunities to learn about using the Internet in mathematics teaching, it is possible that
teachers may not see much potential for this technology to aid mathematics learning, or
they may feel adequately equipped to use the Internet without explicit instruction.

Figure 2. Distribution of teachers by professional development opportunities

computers
Internet

graphics calculators

27 4

77

21

126

128 10

81

none
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Relationship between Attitudes and Professional Development

Teachers’ attitudes towards technology use in mathematics classrooms may be related
to their professional development experiences. This relationship was investigated by
conducting chi-square tests of the frequency distributions obtained by cross-tabulating
responses to Items 2, 5, 6, 8, 14 and 15 (expressing attitudes, see Tables 5 and 6) and
responses to the questions “Have you had any professional development on the use of
computers (or graphics calculators) in teaching mathematics?”. These particular attitude
statements were chosen because of the relatively large number of teachers who were
undecided about the advantages of technology in helping students to learn concepts or
explore unfamiliar problems, or in improving students’ attitudes towards mathematics.
Professional development on use of the Internet was not included in this analysis because it
did not appear to be a priority for mathematics teachers.

Table 7
Chi-Square Tests for Relationship between Attitudes and Professional Development

Professional Development

Item Computers Graphics Calculators

2. Technology helps students to understand
concepts.

c2 (4) = 3.18
p = 0.529

c2 (4) = 11.31
p = 0.023

5. Technology makes sophisticated concepts
accessible to students.

c2 (4) = 5.98
p = 0.201

c2 (4) = 6.62
p = 0.158

6. Technology helps students to explore
unfamiliar problems.

c2 (4) = 4.18
p = 0.383

c2 (4) = 8.68
p = 0.070

8. Technology improves student attitudes
towards mathematics.

c2 (4) = 5.60
p = 0.231

c2 (4) = 16.86
p = 0.002

14. Technology erodes students’ basic
mathematical skills.

c2 (4) = 1.11
p = 0.892

c2 (4) = 2.15
p = 0.708

15. Technology does not add to students’
understanding of mathematical concepts.

c2 (4) = 3.85
p = 0.427

c2 (4) = 7.19
p = 0.126

No statistically significant differences were found between the observed and obtained
classifications of attitudes responses against professional development on the use of
computers. However, p-values from the corresponding analysis of attitudes versus
professional development with graphics calculators suggest that in some cases these two
variables are not independent of each other (see Table 7). In particular, teachers who had
received professional development on the use of graphics calculators were more likely than
others to agree with statements about technology supporting concept learning and
exploration of unfamiliar problems, and improving student attitudes. Professional
development did not appear to be related to the belief that technology erodes students’
basic mathematical skills.
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Professional Development Needs

Responses to the open ended question “What do you see as your current needs for
professional development in this area?” were offered by 392 teachers (81% of the sample).
These were categorised as shown in Table 8. Teachers who were specific about the type of
technology for which they needed professional development mentioned computers and
graphics calculators about twice as often as the Internet.

Table 8
Categorisation of Teachers’ Professional Development Needs

PD Needed Frequency
% of Respondents

to Question
% of Respondents

to Survey

Computers 144 36.7 29.7

Internet 65 16.6 13.4

Graphics calculators 117 29.8 24.1

No PD needed 29 7.4 6.0

Time is needed 79 20.2 16.3

Access is needed 47 12.0 9.7

How to use technology 9 2.3 1.9

How to integrate technology
into teaching

130 33.2 26.8

How to develop assessment
tasks

12 3.1 2.5

A small proportion (29; 7% of those who responded to this question; 6% of the
sample) stated that they required no professional development. Usually this was because
they felt competent with technology, but some teachers in this category also explained that
their real needs were related to access and time. For example, one teacher pointed out that it
was “pointless to do PD without having regular access to a computer lab and appropriate
software”. Time was an issue for 20% of the teachers who responded to this question: their
most pressing need was more time to develop resources, plan lessons and curriculum units,
and explore and evaluate the technology, preferably in collaboration with colleagues. Many
expressed the desire to simply “play” with the technology to gain a better understanding of
its potential uses.

Access to computers appears to be a significant problem for many teachers, both for
classroom and personal use. This was clearly expressed by one teacher who wrote: “I am in
a staffroom of fourteen teachers and four aides who share two computers. Only one is
attached to a printer or the net. Net access is intermittent. Two labs of 20 computers are
fully taken up by computer studies etc”.

The most striking aspect of responses to this question was the large number of teachers
(130, 27% of sample, 33% of respondents) who wanted professional development on how
to effectively integrate technology into the teaching and assessment of mathematics,
especially in the context of the syllabus or school work program. Although there were a



14

few teachers who needed basic instruction on how to use hardware or software, most were
interested in learning how to “plan activities that combine technology with mathematical
concepts” in order to meaningfully incorporate technology into lessons. As one teacher put
it, professional development on the use of technology should involve “more of why and
less of how”.

Conclusion

The research reported in this paper has started to paint a picture of Queensland
secondary mathematics teachers’ use of computers, the Internet and graphics calculators at
a time when their use had just become mandatory in Years 11 and 12. The findings reported
here relate specifically to access, attitudes, and opportunity to learn how to use
technology.

Although schools appeared to be providing access to software and graphics calculators,
simply having these resources available does not mean that teachers and students are able
to use them whenever appropriate or necessary. At the time of the survey, fewer than one-
third of schools operated graphics calculator hire schemes, and fewer than one-quarter
required students to purchase their own calculators. We assume this left many students
without continuous personal access to this affordable, portable learning tool. Also, many
teachers told us that it was difficult to get their classes into computer laboratories because
of the high demand from other subject areas. However, it is a mistake to assume that
simply supplying schools with hardware and software will increase teachers’ use of
technology and encourage more innovative teaching approaches. Overwhelmingly, teachers
cited lack of time and meaningful professional development as a major obstacle. Although
in general they strongly supported the potential benefits of technology for students’
mathematics learning, many were unsure about whether its use helped students to explore
mathematical concepts or unfamiliar problems, and this was particularly the case for
teachers who had not experienced professional development with graphics calculators. It
was not surprising, then, to find that the most pressing need for professional development
identified by teachers centred on how to integrate technology into classroom teaching in
ways that improve students’ understanding of mathematical concepts.

While these findings have clear implications for the resourcing of schools with respect
to equipment and in-service education, there are many other questions that need to be
investigated in relation to the data obtained from the Teacher Surveys. In particular, what
relationships exist between frequency of technology use, access to technology, confidence
in using technology, attitudes towards technology, and professional development
experiences? These are questions that need to be addressed in order to support
mathematics teachers’ efforts to incorporate educational technologies into classroom
practice.

References
Fine, A. E. & Fleener, M. J. (1994). Calculators as instructional tools: Perceptions of three preservice

teachers. Journal of Computers in Mathematics and Science Teaching, 13(1), 83-100.



15

Forgasz, H. & Prince, N. (2001). Computers for secondary mathematics: Who uses them and how?
Proceedings of the 2001 annual conference of the Australian Association for Research in Education,

F r e m a n t l e ,  W A . Retrieved 10 June 2003 from the  World Wide Web:
http://    www.aare.edu.au/01pap/for01109.htm    .

Goos, M. (2002). Beginning teachers and technology: Developing identities as teachers. In B. Barton, K.
Irwin, M. Pfannkuch & M. Thomas (Eds.), Mathematics education in the South Pacific (Proceedings of
the 25th annual conference of the Mathematics Education Research Group of Australasia, pp. 309-317).
Sydney: MERGA.

Goos, M. (2004) Learning to teach with technology: A sociocultural analysis. Paper presented to Topic
Study Group 23 (Education, professional life and development of mathematics teachers) at the 10th

International Congress on Mathematical Education (ICME-10), Copenhagen, 4-11 July 2004. Available
http://www.icme-organisers.dk/tsg23/tsg23_abstracts/rTSG23005Goos   

Goos, M. (in press). A sociocultural analysis of the development of pre-service and beginning teachers’
pedagogical identities as users of technology. Journal of Mathematics Teacher Education, 8(1).

Goos, M. & Cretchley P. (2004). Teaching and learning mathematics with computers, the internet, and
multimedia. In B. Perry, G. Anthony & C. Diezmann (Eds.), Research in mathematics education in

Australasia 2000-2003 (pp. 151-174). Flaxton: Post Pressed.
Loong, E. (2003). Australian secondary school teachers’ use of the Internet for mathematics. In L. Bragg, C.

Campbell, G. Herbert & J. Mousley (Eds.) Mathematics education research: Innovation, networking,

opportunity (Proceedings of the 26th annual conference of the Mathematics Education Research Group of
Australasia, pp. 484-491). Sydney: MERGA.

Manoucherhri, A. (1999). Computers and school mathematics reform: Implications for mathematics teacher
education. Journal of Computers in Mathematics and Science Teaching, 18(1), 31-48.

Morony, W. & Stephens, M. (Eds.) (2000). Students, mathematics and graphics calculators into the new

millennium. Adelaide: Australian Association of Mathematics Teachers.
Norton, S. & Cooper, T. (2001). Factors influencing computer use in mathematics teaching in secondary

schools. In J. Bobis, B. Perry & M. Mitchelmore (Eds.), Numeracy and beyond (Proceedings of the 24th

annual conference of the Mathematics Education Research Group of Australasia, pp. 386-393). Sydney:
MERGA.

Queensland Board of Senior Secondary School Studies (2000). Mathematics B Senior Syllabus 2001.
Brisbane: Author.

Simmt, E. (1997). Graphing calculators in high school mathematics. Journal of Computers in Mathematics

and Science Teaching, 16(2/3), 269-289.
Simonsen, L. M. & Dick, T. P. (1997). Teachers’ perceptions of the impact of graphing calculators in the

mathematics classroom. Journal of Computers in Mathematics and Science Teaching, 16(2/3), 239-268.
Routitsky, A. & Tobin, P. (1998). A survey of graphics calculator use in Victorian secondary schools. In C.

Kanes, M. Goos, & E. Warren (Eds.), Teaching mathematics in new times ((Proceedings of the 21st

annual conference of the Mathematics Education Research Group of Australasia, pp. 484-491). Gold
Coast: MERGA.

Thomas, M. O. J. (1996). Computers in the mathematics classroom: A survey. In P. Clarkson (Ed.),
Technology in mathematics education (Proceedings of the 19th annual conference of the Mathematics
Education Research Group of Australasia, pp. 556-563). Melbourne: MERGA.

Tobin, P., Routitsky, A. & Jones, P. (1999). Graphics calculators in Victorian secondary schools: Teacher
perceptions of use. In J. Truran & K. Truran (Eds.) Making the difference ((Proceedings of the 22nd

annual conference of the Mathematics Education Research Group of Australasia, pp. 502-506). Sydney:
MERGA.


