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Abstract 
Included in contemporary mathematics curricula is the expectation that mathematics teachers 
will use technology – computers and calculators – in their classrooms. It is widely believed in 
educational circles and in society at large that students’ learning will be enhanced by engaging 
with these technologies. For children to use computers for mathematics learning, their teachers 
must want and be enabled to do so. In this paper, the factors identified as encouraging or 
inhibiting computer use in secondary mathematics classrooms are reported. Data were gathered 
from a large sample of Victorian teachers, surveyed twice over a three-year period. The sets of 
encouraging and discouraging factors were similar – that is, the presence or absence of 
particular factors appears to make a difference. It was disturbing to note that the identified 
factors differed little from those reported over a decade ago. They were also consistent with 
those identified by teachers elsewhere in the world and across various discipline areas. The 
findings send strong messages to those empowered to make a difference. Whether overcoming 
the inhibitors will result in greater use of computers for mathematics learning and whether 
computer use will make a difference to students’ learning are issues still requiring evidential 
support. 

Introduction 
Computers are now commonplace in classrooms across Australia and there is steady 
pressure on teachers to incorporate them into their teaching. In contemporary mathematics 
curricula there is also the expectation that teachers will use technology – computers and 
calculators – in their teaching of mathematics at all levels (e.g., Victorian Curriculum and 
Assessment Authority, 2001). In the reality of school settings, it seems important to know 
what factors promote or hinder teachers from bringing these technologies into their 
classrooms. Exploring this issue, with a focus on computers for the learning of secondary 
mathematics, was among the main aims of a three-year ARC-funded study on which the 
findings reported in this paper are based. To address this research aim, a survey 
questionnaire comprised of closed and open-ended items was used as the main data 
gathering instrument. The questionnaire was administered to grade 7-10 mathematics 
teachers from a representative sample of co-educational schools across the three 
educational sectors – government, Catholic and Independent – in urban and rural Victoria 
in 2001 and again in 2003. In both years, teachers from the same schools were invited to 
participate. The relevant items included in the survey questionnaire instrument were 
developed from earlier research findings in the field, a summary of which is presented in 
the next section.  



Previous research 

Factors encouraging and hindering computer use in schools 
Bringing computers into classrooms can have profound effects on teachers. Goodson and 
Mangan (1995) claimed that computers challenge teachers’ technical abilities, place new 
demands on their time and energy, and require them to adopt significant changes in their 
teaching strategies. If this is the case, computer use in classrooms may well be affected as 
a result. In the USA, Smerdon et al. (2000) found that only half of the public school 
teachers in their study who had computers or the Internet available in their schools used 
them for classroom teaching and learning. The teachers’ perceptions of the barriers to 
computer and Internet use for instruction were also examined. Most frequently the teachers 
reported lack of release time to learn how to use computers or the Internet (82%), lack of 
time in the daily schedule for students to use computers in class (80%), and insufficient 
numbers of computers (78%) as the major barriers. In an earlier large-scale American 
study, Hadley and Sheingold (1993) had reported a similar, related, set of barriers to 
computer use that were identified by teachers. These included: lack of appropriate software 
or information about it; teachers’ self-doubts, lack of interest or knowledge about 
computers; inadequate numbers of computers; and lack of maintenance, support, advice, 
and upkeep. In a fairly recent large Australian study, Finger, Russell and Russell (1999) 
found that most of the participating teachers had very high levels of basic computer skills, 
with a much lower proportion reporting advanced skills Although 90% agreed that 
information technology was worthwhile for teaching and learning, several barriers to its 
effective implementation were identified including: hardware and software costs, and 
insufficient maintenance and technical support. 

Factors encouraging and hindering computer use in mathematics classrooms 
Studies on computer use among mathematics teachers have also been conducted, and 
barriers to computer use for mathematics classroom teaching identified. The findings are 
consistent with those for computer use in general (as discussed above). In the USA, post-
primary mathematics teachers indicated that they did not use computers because they 
lacked experience and access to educational software, lacked knowledge about appropriate 
ways to use computers to enhance mathematics learning, and lacked professional training 
in using computers in mathematics instruction (Manoucherhri, 1999). In the UK, Andrews 
(1999) noted that mathematics departments had poorly developed policies on computer 
use, few schools had coherent strategies for staff development, the teaching commitments 
of IT coordinators prevented them from assisting colleagues, and schools had less than the 
10 hours of weekly technical support (considered a minimum to maintain a school 
computer system).  
According to Norton’s (1999) Australian research, some computer coordinators claimed 
that mathematics teachers under use available computer resources, using difficulty of 
access as an excuse to mask other reasons including: lack of knowledge of suitable 
software; concerns about changes to their role as teachers; lack of time to plan computer 
based mathematics learning; concerns about not covering the syllabus; and computer 
phobia. In an earlier Australian study, Zammit (1992) identified factors that encouraged or 
discouraged the computer use of mathematics teachers from seven Victorian secondary 
schools. Classroom computer users were defined as those who used computers at least 
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once a term with their students. The teachers were asked to classify themselves as users 
(102) or non-users (250) and then to rank order a set of factors provided by the researchers 
that encouraged or hindered their use of computers for mathematics teaching. Users 
indicated that access to computers and the availability of software were the strongest 
encouragers for them to begin using computers. The next three highest ranked factors 
were: self-motivation to keep up to date, the need for students to learn to use technology, 
and a supportive computer coordinator. Both users and non-users were asked to rank seven 
factors that inhibited their use of computers. The overall rankings are shown in Table 1. 
Users reported being primarily hindered by difficulties of access to a computer room; non-
users were hindered most by their own lack of confidence and skill with computers. 
Table 1.   Mathematics teachers’ rankings of barriers to computer use (users and non-

users) – Zammit (1992) [NB. 1 = highest ranked factor] 
Factor Users Non-users 
Difficulties of access to computer room 1 4 
Not enough computers for individual use 2 5 
Not enough time to review software adequately 3 2 
Quality of software 4 6 
Lack of confidence and skill with computers 5 1 
Computers not a high priority in subject/department 6 3 
Students lack keyboard skills 7 7 

In the present study, it was of interest to see which factors contemporary Victorian post-
primary (grade 7-10) mathematics teachers identified as encouraging or inhibiting 
computer use in their classrooms, and to determine how these differed from the sets of 
factors reported in earlier research studies. 

Aims, participants and methods 

Aims 
The aim of the component of the three-year ARC grant described in this paper was to 
determine factors that secondary teachers consider encourage and/or discourage the use of 
computers in their mathematics classrooms. One subsidiary aim was to compare the 
findings with those reported internationally and those from earlier Australian studies. Since 
data were to be gathered from teachers from the same schools in 2001 and 2003, there was 
also the opportunity to note any changes in the sets of identified factors that might emerge. 

The sample 
In 2001, 96 grade 7-10 teachers participated. The sample of teachers taught mathematics in 
a representative sample of 28 coeducational, secondary schools across the three 
educational sectors—government, independent and Catholic—urban and rural Victoria. To 
avoid school or grade level bias, not more than one teacher from each grade level per 
school was involved. The same schools were invited to participate again in 2003. The 2003 
teacher sample size was reduced to 75 because five of the schools declined the invitation to 
participate. In both years, the questionnaires were completed anonymously. Thus, there is 

3  



no clear information about the composition of the teacher cohorts, although it is highly 
probable that several of the teachers completed the survey in both 2001 and 2003. Other 
than knowing that the same schools participated in both years, no other assumptions are 
made about the composition of the teacher cohorts in the results presented here. 

The instrument 
For this study, a survey questionnaire instrument, You, your students, mathematics and 
computers, was developed and used. The same instrument was administered in both 2001 
and 2003. Questionnaire items were based on pertinent research findings as described 
above, with some items also being drawn from previously published scales or modified 
versions of them (e.g., Galbraith & Haines, 2000; Leder & Forgasz, 2002; Vale, 1998). 
Open and closed response formats were used. Scorable data included those with 
categorical-response formats (e.g., Yes / No), Likert-type response formats (e.g., 5-point 
scales from Strongly Agree [SA] – Strongly Disagree [SD]) and others. Items were 
clustered under eight headings (brief descriptions and/or sample items are included): 

1. About you: background information (e.g., Gender? Years teaching mathematics?) 
2. About you and computers (e.g., Own a computer at home? Perceived levels of 

competence?) 
3. Computers in your school: (e.g., How are computers organised in your school?) 
4. Teaching and learning mathematics: beliefs about learning mathematics (e.g., Do 

computers assist people’s understanding of mathematics?) 
5. About your students and computers in this mathematics class: (e.g., Have your 

students used computers this year? How often?) 
6. About using computer software for mathematics: lists of software provided (Used 

this year? Previously? Would you like to use?) 
7. Your reasons for using/not using computers to teach mathematics: (e.g., 

Encouraging / discouraging factors?) 
8. Anything else 

In this paper, the teachers’ responses to Section 7 of the questionnaire, Your reasons for 
using / not using computers to teach mathematics, are the focus. The exact wording of the 
survey questions developed to identify factors that encouraged or discouraged teachers 
from using computers for mathematics teaching were similar. The open-ended items read: 
What factors encourage(d) / [discouraged] you to use / [from using] computers to teach 
mathematics? Please list (some examples were supplied).  
In both 2001 and 2003, the open-ended responses were analysed using the categories from 
previous research findings as a guide. A grounded approach was adopted for the other 
responses in order to group and categorise them. The frequencies and proportions of 
responses in each category were calculated. In each year, the coder repeated the exercise 
some three months after the initial categorisations to check the reliability of the 
classification process. In each year, the repeat procedure produced around 98% agreement 
with the original classifications. 
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Results and discussion 
To contexualise the teachers’ perceptions of the factors that encouraged and discouraged 
their use of computers for mathematics teaching that were found in the present study, it 
seems important to report the teachers’ self-ratings of computer competence. In Section 2 
of the questionnaire, About you and computers, the teachers were asked to rate their 
current computer skills and confidence when faced with using a computer for teaching 
mathematics. A large proportion of the teachers (89% in 2001; 81% in 2003) rated their 
computer skills as at least average, with about half (53% in 2001; 48% in 2003) indicating 
that they felt fairly competent; none of the teachers reported not wanting to turn the 
computer on. Over half of the teachers in 2001 (58%) and over two-thirds in 2003 (68%) 
felt confident when faced with using a computer for teaching mathematics; a further36% in 
2001 and 27% in 2003 indicated that they were at least prepared to have a go. In summary, 
it can be said that the teachers were generally supportive of the idea of using computers in 
their mathematics teaching and that the majority was confident and comfortable enough 
with their computer skills to at least try. Although not tested statistically, there were 
indications that the teachers’ levels of competence and confidence were higher in 2003 
than in 2001. 

Factors that encouraged teachers’ use of computers for mathematics teaching 
Not all teachers answered the question about factors that encouraged their use of 
computers for mathematics teaching. In 2001, 75 of the 96 teachers (i.e. 78%) answered 
the question and provided lists of factors; in 2003 there were responses from 62 of the 75 
teachers (i.e. 83%). For both 2001 and 2003, the categories identified and the frequencies 
and relative percentages of responses in each category are listed in Table 2. The order 
reflects the relative rankings of the factors for the 2001 responses. It should be noted that 
many teachers listed more than one factor; hence the sum of the percentages in Table 2 is 
greater than 100%.  
It can be seen from Table 2 that the three most frequently mentioned encouraging factors 
were related to software, access to the hardware, and teachers’ skills and confidence. 
While the most frequent response in 2001 was that the software was seen as of high 
quality, fun, motivational, relevant and varied for students (41% compared to 29% in 
2003), the most frequent response in 2003 was the availability of computers and/or 
computer laboratories (40% compared to 37% in 2001). Teachers’ confidence, experience, 
skills or enjoyment of computers comprised the next most important factor in 2001 (32%) 
and 2003 (37%). Student enjoyment was mentioned by a higher proportion of teachers in 
2003 than in 2001 (23% compared to 8%) while factors such as being encouraged by the 
school (e.g., by co-ordinators of mathematics or others), as well as technical support were 
also considered important by some. This set of encouraging factors and the relative 
rankings are very similar to those reported in 1992 by Zammit (1992). 
Representative comments from teachers about factors that encouraged their use of 
computers for mathematics teaching are presented below2 

Good programs/software/websites out there (2003, M, 8, R, Gov). 
The computers are available for use and students like to use them (2001, M, 8, Metro, Gov) 
I can use a computer. Mathematics coordinator supports the use of computers. We have 
enough computers. We have technical back up. I am interested in using computers (2003, M, 
10, Metro, Gov). 
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The (my) school placed a high priority on the use of computers. The maths coordinator 
supported me and gave me confidence to use computers, personally and in the classroom. 
Other enthusiastic and capable staff members gave help. Our school has technical staff back-up 
(2001, F, 8, R, Gov). 
Have had computer training. Use of computers/ technology is encouraged at the school. There 
is good technical support. Computer labs well equipped (2003, F, 7, Metro, Gov). 

 
Table 2.  Factors encouraging teachers to use computers: 2001 (N=75) and 2003 (N=62) 

Response category 
2001 

n 
(%) 

2003 
n 

(%) 
Response category 

2001 
n 
% 

2003 
n 

(%) 
1. Software: quality, variety, 
motivation, fun, relevance  

31 
(41%) 

18 
(29%) 

10. Computers are a 
teaching tool 

4 
(5%) 

4 
(7%) 

2. Availability of computers 
and/or computer 
laboratories 

28 
(37%) 

25 
(40%) 

11. Develops 
students’ computer 
skills 

4 
(5%) 

5 
(8%) 

3. Teachers’ confidence, 
skills, experience, 
enjoyment 

24 
(32%) 

23 
(37%) 

12. Lap-top 
programme 

3 
(4%) 

2 
(3%) 

4. Mathematics coordinator 18 
(24%) 

8 
(13%) 

13. Professional 
development 

3 
(4%) 

 

5. School (e.g., policy, 
provision of appropriate 
facilities, the principal etc.) 

14 
(19%) 

9 
(15%) 

14. Software 
availability 

2 
(3%) 

 

6. Technical back-up, 
support 

11 
(15%) 

10 
(16%) 

15. Parents 1 
(1%) 

 

7. Develops students’ 
mathematical skills 

9 
(12%) 

6 
(10%) 

16. Develops 
students’ job skills 
for future 

1 
(1%) 

3 
(5%) 

8. Students enjoy using 
computers 

6 
(8%) 

14 
(23%) 

17. Other  3 
(5%) 

9. Other staff members 5 
(7%) 

1 
(2%) 

   

Factors that discouraged teachers’ use of computers 
Eighty-seven (91%) teachers in 2001 and 54 (72%) in 2003 responded to this item, citing a 
number of factors that discouraged them from using computers for teaching mathematics. 
The categories identified, and the frequencies and relative percentages in each category are 
shown in Table 3. The order of the listing of the factors reflects the relative rankings of the 
2001 responses.  
The overall rankings of the most prevalent discouraging factors identified by the teachers 
were similar over the two years. Access to computers and/or computer laboratories was the 
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most prevalent inhibiting factor according to 60% of the teachers who responded to the 
item in 2001 and 67% in 2003. The two next most discouraging factors were the teachers’ 
perceived need for professional development (31% in 2001; 22% in 2003) and technical 
problems, including lack of technical support (31% in 2001; 15% in 2003). 
 
Table 3.   Factors inhibiting teachers from using computers: 2001 (N=87) and 2003 

(N=54) 

Discouraging Factors 
2001 

n 
(%) 

2003 
n 

(%) 

Discouraging 
Factors 

2001 
n 

(%) 

2003 
n 

(%) 
Access to computers and/or 
computer laboratories 

52 
(60%) 

36 
(67%) 

Student discipline, 
attitudes, behaviours 

5 
(6%) 

7 
(13%

) 
Need professional 
development and time for 
professional development 

27 
(31%) 

12 
(22%) 

Graphics calculators 5 
(6%) 

1 
(2%) 

Technical problems, lack of 
technical support, old 
equipment 

27 
(31%) 

8 
(15%) 

Hard to teach 
students individually 

1 
(1%) 

1 
(2%) 

Time: students to cover 
syllabus, acquire basic 
skills, set up computers; 
teachers to prepare lessons 

21 
(24%) 

12 
(22%) 

Not part of maths 
course 

1 
(1%) 

5 
(9%) 

Software: availability, 
appropriate, relevant 

22 
(25%) 

7 
(13%) 

Students lack 
keyboard skills 

 1 
(2%) 

Lack of experience, 
confidence, skills 

19 
(22%) 

10 
(19%) 

   

 
Representative comments from teachers about barriers to their use of computers for 
teaching mathematics are presented below2:  

[Computer] Labs are used for keyboarding and info tech classes 95% of time. Very difficult to 
get lab when you have classes. Lack of experience. Time is always a problem. I teach 24 
periods and never have enough time to do everything I would like to (2001, F, 10, R, Gov). 
I need more exposure to software packages available. The school needs to buy and educate the 
teachers to use them (2001, F, 9, Metro, Gov). 
I have not had the opportunity to view what is available. I am not aware of other maths 
teachers that use computer in class (except for research) (2003, F, 7, R, Cath). 
Don’t have the time to get students to effectively use computers and complete set course work. 
Find it difficult to keep students on task. Too often they go on Internet or email rather than do 
activity I assign them (2003, F, 8, Metro, Ind). 
Don’t have the computer skills. Very difficult to get access to the computer. Lack of 
knowledge of programs (2003, M, 7/8, R, Gov). 
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It was again interesting to compare the range and rankings of the inhibiting factors 
emerging from the responses of contemporary Victorian mathematics teachers in the 
present study with those presented to Victorian teachers by Zammit (1992) over ten years 
ago (see Table 1). In both studies, lack of access to computers was the highest ranked 
factor. The majority of Zammit’s (1992) other categories were also identified by teachers 
in the present study, albeit expressed slightly differently, in a slightly different rank order, 
and with a number of ‘new’ factors also emerging. 

Conclusions 
There are several important findings from this study. First is the uncanny similarity in the 
sets of categories of encouraging and of discouraging factors that emerged from the 
analyses of the pertinent open-ended responses. Factors that served to encourage many 
mathematics teachers appeared to act as barriers to computer use for others. Also, the most 
prevalent encouraging and inhibiting factors that emerged were strikingly similar to those 
reported in earlier research studies (e.g., Zammit, 1992) and in several international 
studies. This is important in that it suggests that while there may have been many changes 
over the intervening years with respect to the importance attached to technology including 
computer use in schools, little appears to have changed in terms of the identified barriers to 
the use of computers for mathematics classroom teaching.  
It was interesting to note that the relative prevalence of the most encouraging factors 
identified by the teachers changed slightly over the two administrations of the survey 
questionnaire in the present study, whilst the order of the factors identified as most 
prevalent in hindering teacher computer use was the same. The reasons for these patterns 
cannot be determined from this study and invite further investigation. 
Considering that over a decade separated the present findings gathered from mathematics 
teachers in 28 Victorian schools from those reported by Zammit (1992) from seven 
Victorian schools, it seems somewhat remarkable that the set of barriers identified were so 
similar. With computer numbers in schools having increased over that decade, it could be 
argued that the access difficulties are likely to stem from a situation in which demand 
outstrips supply rather than simply a shortage of hardware, although this may still be true 
in some settings. As reported by the teachers and recorded in Table 3, institutional based 
factors – access to hardware, software issues, professional development needs, and 
particular time constraints – appear to outweigh personal factors associated with the 
teachers – confidence, competence, and other time-related issues – in preventing them 
from using computers in their mathematics teaching. In the Victorian context, it was 
surprising to find that the need for students to use or to master graphics calculators 
(mandated in some grade mathematics 12 subjects) did not feature more highly as a reason 
mitigating against teacher use of computers, which is only encouraged in curricular 
documents. 

Final words 
With expectations high that students in Victorian schools will use various technologies as 
tools in their mathematics learning, it was encouraging to find that mathematics teachers 
appeared generally supportive and confident in wanting to use computers in their 
classrooms. The findings reported here direct attention to areas that require further 
attention to enable teachers to use computers more in their teaching. In particular, greater 

8 



access to hardware, more technical support, the availability of high quality software, and 
on-going professional development were the significant issues identified by the teachers. 
While factors that encourage and discourage computer use for mathematics teaching were 
identified in this study, there was no evidence gathered to shed light on whether computer 
use actually enhances students’ mathematics learning. Elsewhere, I have presented other 
findings from the main ARC study that indicate that about two thirds of the teachers and a 
much lower proportion of their students believe that computers do assist students’ 
understanding of mathematics (see, for example, Forgasz, 2003). The findings presented in 
this paper appear consistent with the teachers’ optimism with respect to the positive effects 
of computer use on student learning. More evidence is needed, however, to enable 
conclusions to be drawn whether these beliefs can be supported. Thus, to put forward 
suggestions on how best to address the identified barriers to the use of computers in 
mathematics classrooms, it also seems sensible to learn more about the factors associated 
with computer use for mathematics learning that result in the enhancement of student 
learning outcomes – both cognitive and affective. Could it be, for example, that students 
with particular needs benefit more than others from computer use? Are some software 
applications more effective than others in promoting mathematical understandings and/or 
motivation to learn mathematics? There is some evidence from other dimensions of this 
research project that the visual power of computer technology enhances some students’ 
understanding of particular mathematics concepts, for example when using Geometers’ 
Sketchpad and Graphmatica (see Forgasz, 2003). Knowledge about which aspects of 
computer use enhance learning outcomes would aid in focussing efforts to improve 
computer access and the types of software that should be used, and would direct attention 
to more specific teacher professional development needs. 
In summary, there is room for further research to determine which factors associated with 
computer use for mathematics learning should be the focus in order to have the desired 
positive impact on students’ mathematics learning outcomes. 

Endnotes 
1 This project was funded by the Australian Research Council. My thanks are also 

extended to Nike Prince who assisted in the collection and analysis of the data 
included in this paper. 

2. Key:   M=Male, or F=Female teacher; N=grade level teaching mathematics; Metro=Metropolitan, or 
R=rural school; Gov=government, Cath=Catholic, or Ind=independent school. 
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