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The adoption of ICTs in education continues to pose challenges both globally (John & Sutherland 2004) and locally, in South Africa (Hodgkinson-Williams 2005). According to the White Paper on e-Education these challenges can be summarised into three main areas:

· Participation in the information society;

· Impact of ICTs on access, cost effectiveness and quality of education; and

· Integration of ICTs into the learning and teaching process (DoE 2003:8) [emphasis added].

The Department of Education (DoE) stipulates that participation in the information society means that, “Every South African learner in the general and further education and training bands will be ICT capable (that is, use ICTs confidently and creatively to help develop the skills and knowledge they need to achieve personal goals and to be full participants in the global community) by 2013” (DoE, 2003, 17). Full participation in the information society is enabled by successful e-education, which, according to the DoE (2003) incorporates learner-centred pedagogy, inquiry-based learning, collaborative work and the development of higher level thinking skills. For these reasons and to achieve other policy goals reflected in the White Paper, the adoption of ICTs in schools generally (for administration and management systems) and the integration of ICTs into teaching and learning practices specifically is being encouraged. 
This paper reports on a project which aims to support teachers’ integration of ICTs into the classroom and specifically into pedagogical practices.  The research reported on here is drawn from a survey of 231 teachers. The paper reports on both the stages and the types of integration observed. 
The paper begins by conceptualising the adoption of ICTs into classroom and the integration of ICTs into pedagogical practices. It then describes the Intel® Innovation in Education Teach to the Future programme which seeks to support ICT integration into teaching and learning. It moves onto to explaining the research process, which sets out to ascertain: 

· The extent of access teachers have to ICT, and the role access plays in relation to use;
· The extent to which teachers have learners use ICT as part of their lessons;
· Teachers’ reasons for not integrating ICT into the curriculum

· Teachers’ perceptions of learner responses to the use of ICT; and
· Teachers’ perceptions of changes in their pedagogical practices.
Finally, the paper discusses the findings in the light of the specific questions as well as in terms of broader considerations around the adoption and integration of computers. 

Conceptualising adoption and integration
It is our contention that the concept of integration as expressed in the the White paper on e-education (DoE 2003) needs to be unpacked or problematised. In practice, the adoption and integration of computers is a challenging and complex process for schools, particularly where there is limited previous experience in the use of ICTs to support teaching and learning. Furthermore, at many schools that have had access to ICTs, the focus has tended to be on ‘learning about ICTs’ rather than learning with or through the use of ICTs (Jonassen, Peck & Wilson 1999).
Historically, the concept of ICT integration as an approach evolved as a reaction to early computer-in-schools programmes where the emphasis lay on developing computer literacy or technical knowledge of computers and the use of various computer applications. More recently ICT integration has been recognised as “using computers to learn, rather than learning to use computers” (UNESCO/COL, 2004, 45). Thus the focus is on adding value to the curriculum in numerous ways
, What is important is that ICT skills are not taught as a distinct activity (“just-in-case”), but are acquired “just-in-time,” in the context of activity that is meaningful to learners” (UNESCO/COL, 2004, p.45). Indeed, “the integrated approach places information technology in a pivotal role in the already transforming learning process. Its success as an approach lies with the ability of teachers to set tasks that require learners to use these information skills. This is appropriate and necessary at this time when South African teachers are being encouraged to adopt new teaching strategies that are outcomes based and learner-centered” (Roos, 2005, p. 21).
We suggest that integration can be described in two ways. The first way relates to the stages of integration and is closely associated with adoption. The second way relates to the type or kind of integration and is closely associated with use. We argue that particular stages of integration are more likely to be associated with specific integrative uses.
Those authors who see the integration of ICT into teaching and learning as part of the broader issue of the adoption of computers within the school as a whole, valuably provide ways of describing the steps likely to be taken at school and educator level. A report on ICT curriculum and teacher development for schools (UNESCO 2002) suggests a four-stage continuum of ICT integration. These are:

· “Emerging

Schools at the beginning stages of ICT development demonstrate the emerging approach. Such schools begin to purchase, or have donated, some computing equipment and software. In this initial phase, administrators, and teachers are just starting to explore the possibilities and consequences of using ICT for school management and adding ICT to the curriculum … Schools at this emerging phase are still firmly grounded in traditional, teacher-centred practice. 

· Applying 

Those schools in which a new understanding of the contribution of ICT to learning has developed exemplify the applying approach. In this secondary phase, administrators and teachers use ICT for tasks already carried out in school management and in the curriculum. Teachers largely dominate the learning environment. 

· Infusing 

At the next stage, the infusing approach involves integrating or embedding ICT across the curriculum, and is seen in those schools that now employ a range of computer-based technologies in laboratories, classrooms, and administrative offices. Teachers explore new ways in which ICT changes their personal productivity and professional practice.

· Transforming

Schools that use ICT to rethink and renew school organization in creative ways are at the transforming approach. ICT becomes an integral though invisible part of daily personal productivity and professional practice…ICT is taught as a separate subject at the professional level and is incorporated into all vocational areas. Schools have become centres of learning for their communities” (UNESCO, 2000, p. 15-16).

In addition to describing stages of integration, we think it valuable to differentiate between types of integration. Here, we find it useful to distinguish between “representational” and “generative” use of computers, as explained by Hokanson and Hooper (2000). The term “representational use” is used to describe how computers are used to merely represent information in another medium.  Here the computer is incorporated within a task, but its purpose it to “re-present” information, not to generate or construct new information. We suggest that the underlying epistemological assumption of Hokanson and Hooper’s (2000) “representational use” is that knowledge is absolute, definable and “re-presentable”. Our thesis is that if teachers’ epistemological assumptions are defined by objectivist beliefs of knowledge and their pedagogical practices are informed by behaviourist theories of learning, then they are likely to limit the use of computers to representational uses. This might account for teachers’ beliefs that merely typing an essay or making a pretty front cover using every conceivable font and page border can be termed “integration”. Therefore we maintain that using ICTs as a “representational tool” is only partly integrative.

By contrast:
“What is important about computer use is not being able to word process, or view a multimedia presentation, but the ability to interact with the computer in the manipulation and creation of knowledge through the rapid manipulation of various symbol systems. The value is not in more efficient representation but in improving the capability to generate thought” (Hokanson & Hooper 2000:547).

This concept of “generative use” appears to be underpinned by a Piagetian cognitive constructivist view of knowledge and learning which assumes that knowledge is not a product that can be transmitted from one person to another, but is a process of individually constructing knowledge. Jonassen and Reeves (1996) use the term “cognitive tools” to refer to the role of ICTs in enhancing the learners’ cognitive powers during thinking, problem-solving and learning. We maintain that if teachers’ epistemological assumptions are defined by constructivist beliefs of knowledge and their pedagogical practice are informed by cognitive constructivist theories of learning, then they are likely to extend the use of computers to generative uses. This might account for teachers’ beliefs that computers can be “integrated” into the curriculum to support learners’ individual development. We suggest that using ICTs as a “cognitive tool” can be seen as individually integrative.
The concept of “generative use” may also be extended to a Vygotskian socio-constructivist view of knowledge and learning which assumes that knowledge cannot be limited to an individual’s view of it, but is instead a process of negotiation of meaning in a specific context. By “continuously (re) constructing and refining knowledge on the basis of their experience and opportunities for inter-subjective exchange, learners [or teachers will] bring prior understandings to bear in individual ways on new information and situations” (Levy et al. 2003: 304). In this sense computers can operate as “mediational tools” (Wertch, 1991; Lim 2003), which we argue is socially integrative. This conceptual categorisation may be helpful in trying to understand what and why teachers, and indeed learners, understand by the term “integration”.

We suggest that at the “Emerging” and “Applying” stages of adoption computer integration is partial and the predominant use of ICT would be representational – that is representing information in another medium. We suggest that learners are more likely to be learning about computers than learning with or through computers (Jonassen, Peck & Wilson 1999) during these two stages.  We further speculate that at the “Infusing” stage teachers’ use of ICT becomes more generative as they start using ICTs to “generate thought” (Hokanson & Hooper 2000) and that this generative use of ICTs is extended to learners in the “Transforming” stage. At this stage ICTs would hopefully both individually and socially integrative.
The project: The Intel® Innovation in Education Teach to the Future programme

Launched in 2000, Intel® Teach to the Future is an international project aimed at helping teachers integrate technology into their classrooms in order to enhance student learning. Originally launched in the United States and now used in 33 countries world-wide, Intel® Teach to the Future is characterized by its emphasis on pedagogy, a commitment captured by Intel President, Dr. Craig Barrett’s comment that “computers aren’t magic, teachers are” (Barrett, 2000). The South African programme was launched in 2003. The goal of the Intel® Teach to the Future programme in South Africa is articulated as follows: 

To train classroom educators how to promote project-based learning and effectively integrate the use of computers into Curriculum 2005 and Revised National Curriculum Statements so that learners will increase their learning achievement (Intel® Teach to the Future Training Manual, 3.3, p.1).
The programme consists of ten modules of at least four hours each that focus on the effective integration of ICT into the curriculum through use of the project approach to learning. The emphasis is on hands-on learning and uses the educators’ own teaching units to work through all aspects of a project of their own choice, including assessment and development of a library of rubrics. This provides an authentic context for learning. Educators work in teams, problem solve and engage in peer reviews throughout the programme. The overall aim is to explore ways learners and educators can use technology to enhance learning. This approach makes the project accessible to teachers with a range of computer experience with advanced teachers being able to maximize opportunities for cross-curricular planning. 

Intel® Teach to the Future has been adopted by a number of universities as an ICT component of both pre-service and in-service programmes. The curriculum for South Africa was initially localised by the University of Pretoria and thereafter refined by SchoolNet South Africa. The programme is aligned to the South African National Curriculum Statements, is endorsed by the South African Council for Educators (SACE) and is supported by the National Department of Education. 

The research
Evaluation research has been a key component of the Intel®Teach to the Future programme, since its inception. It has included a series of case studies at a sample of participating schools, as well as a quantitative survey administered annually. Here we report on the results of a quantitative survey conducted during October 2004. The survey instrument used was a standard questionnaire developed for the Intel® Teach to the Future project, adapted to reflect country-specific contexts, and administered annually in all countries implementing the Intel® Teach to the Future programme. The survey
 was administered online, although some schools requested hard copies of surveys due to Internet access problems. By October 2004 a total of 1078 educators in South Africa had completed Intel® Teach to the Future training (as recorded in the programme management database). Surveys were sent to all 1078 educators and atotal of 231 responses were received. The response rate was thus 21%. This is lower than desirable, but given the dearth of empirical data on ICT integration in South Africa, a data set of 231 responses provides a useful sample with which to begin to unpack factors affecting ICT integration at the classroom level. Descriptive statistics and frequency counts were generated using the Statistical Package for Social Sciences (SPSS) programme. 
The survey sample was made up of 48.5% men and 51.5% women. The majority of the sample (43%) lived in township areas, with 26% in rural areas and 31% in urban areas. Of the sample 59% were General Education and Training (GET) educators and 41% Further Education and Training (FET) educators. The majority of the sample fell into the 30-39 years age category (45%), followed by 36% in the 40-49 years group. The 20-29 years and 50 years and above categories accounted for 9% and 10% of the sample respectively. The number of years teaching experience was roughly evenly distributed across the following categories; 0-5 years (15%), 6-10 years (20%), 16-20 years (18%) and more than 20 years (20%). A slightly higher number of respondents (28%) had between 11-15 years teaching experience.
Findings and discussion

ICT access and use
In terms of access to computers for teaching and learning, 93% of respondents indicated that they have computers for this purpose while 7 % of respondents indicated that they do not. This suggests that overall the participating schools are at least at the “Applying” stage, if not at the “Infusing stage” of the UNESCO model (2000).
A total of 79.1% of the sample reported having a computer laboratory at school, while 20.9% did not. In terms of learner access, this suggests the majority of participating schools are moving beyond the “Emerging” stage and that the teachers have the opportunity to operate within the “Applying” or even the “Infusing” stage as the schools are able to offer opportunities for learners to use ICT. 
With respect to Internet access, 63% reported having Internet access in their computer laboratories, while 37% did not. This suggests that the use of ICTs as “mediational tools” is possible in the majority of participating schools. 
Of the participating schools  80.7% reported that they had no computers available in the classroom (as opposed to the computer room), 11.2% had one classroom computer available, while 7.2% had more than seven computers in the classroom. This latter group appears most likely to be made up of Computer Studies educators or educators who make use of computer rooms as their classrooms. The lack of reported access to computers in the classroom seems to suggest that integrating ICT within the learning areas or subjects may be still quite limited as teachers and learners do not have constant access to ICTs, indicating an “Emerging” phase.
In the light of the data on access to ICT, we now consider to what extent access influences the extent to which ICT integration takes place. Figure 1 shows the frequency of technology-integrated lessons by number of computers in the school for teaching and learning. 

[image: image1.emf]1%

0% 0%

23%

39%

10%

14%

20%

25%

58%

57%

25%

35%

32%

29%

33%

0%

10%

20%

30%

40%

50%

60%

70%

More than once per

month

About once per

month

Less than once per

month

Never

0 computers

1-10 computers

11-20 computers

21 or more computers


Figure 1: Frequency of technology-integrated lessons by number of computers for teaching and learning
The most striking finding here is that the teachers who reported to have implemented technology-integrated lessons about once per month (58%) or less than once per month (57%) have between 11-20 computers only. Yet, 33% of teachers report that they have never used technology-integrated lessons even though they have more than 21 computers. This suggests that increased access to computers alone does not necessarily mean increased implementation of technology-integrated lessons. In terms of the UNESCO model, it would seem that there is a possible tension between computer access being at the “Applying” or “Infusing” stage, while teachers use may be lagging behind at an “Emerging” stage.
It is interesting to note that 1% of those who implement technology-integrated lessons more than once per month do not have direct access to computers for teaching and learning. This is likely to be teachers who make use of a local computer centre. 
With respect to influence of Internet access on frequency of implementation it was found that lack of Internet access appears unlikely to be a reason for lack of implementation of technology-integrated lessons. However, for those who implemented about once per month, most had Internet access in the computer laboratory. For those who implement more than once per month, the difference between those who did and those who did not have Internet access is much smaller. We might speculate – but as yet do not have data to support this – that when teachers first start integrating technology, they do so about once per month and then tend to focus on information-gathering activities using the Internet. Once technology integration becomes a more integral part of their teaching, then reliance on the Internet appears to be reduced and a wider range of computer applications used. This would be an interesting assumption to explore in further research. 

Extent of Technology Integration
The core focus of the survey was to assess the extent to which technology-integrated lessons have been implemented by those who have completed Intel® Teach to the Future training. Of the sample 48.5% reported that they had learners use technology within their lessons more than once per month. A further 13.5% used ICTs in teaching and learning about once per month, while 9.2% used technology in their lessons less than once per month. In contrast 28.8% of the sample had yet to implement a technology-integrated lesson. This means that approximately half of the sample have implemented what they learned in the Intel® Teach to the Future training, which may be reasonable number given the various contextual constraints at South African schools. 
In order to better understand factors affecting ICT integration, it is important that we try to understand who makes up the 28.8% (66 respondents) who have never implemented a technology-integrated lesson (those who fell into the ‘never’ category). In order to do this a descriptive analysis was carried out using available data. 

Reasons for lack of integration

Analysis of the 66 respondents who had not implemented a technology-integrated lesson showed that this group was 59.1% female and 40.9% male. The ratio of female to male is slightly higher than for the full dataset, but the difference is small. A larger difference was found when we considered those educators who are in the GET (75.4% of respondents) and FET (24.6% respondents) bands. Similarly, with respect to geographic location, we found that 44.3% of those who have never implemented a technology-integrated lesson live in rural areas, 36.1% in urban areas, and 19.7% in township areas. A recent study in South Africa has highlighted that facilities at rural schools are likely to be scarce, class sizes often large, and hence use of ICT for teaching and learning, where available, more challenging (HSRC and EPC 2005). In terms of the UNESCO model, it would seem that schools in rural areas are still approaching the “Emerging” stage and will need a great deal of support to move to the other stages.
In order to further explore the influence of ICT access on the group of educators who never used technology in their lessons, it is helpful to compare access frequencies for this group with access frequencies for those in the sample who did implement a technology-integrated lesson. Frequencies of computer laboratory access, number of computers in the school for teaching and learning, access to the internet in the computer laboratory, and frequency of computer laboratory use for each of these groups were calculated. 

There was very little difference with respect to the responses of those who did and did not implement technology-integrated lessons when we consider the availability of a computer laboratory at the school. Of particular interest is that those who did not implement appear to have slightly better access to a computer laboratory than those who did. This suggests that the presence of a computer laboratory is not sufficient to encourage implementation of technology-integrated lessons. Very similar results are found with respect to Internet access at the school, with those who do not implement technology-integrated lessons having slightly better access to the Internet than those who do, although the difference is again very small. Thus it appears that Internet access at a school is also not a sufficient condition to influence the implementation of technology-integrated lessons.

Participants were asked in the survey to indicate how often they were able to make use of the computer laboratory at their school. Clearer differences between the two groups emerged when we consider regularity of computer laboratory use. 
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Figure 2: Regularity of Computer Laboratory Use

From Figure 2 it is evident that 57.1% of those who have not implemented what they learnt in their training, never use their computer laboratory. A further 42.9% of those responding with ‘never’ do in fact make use of their computer laboratories, although not to implement technology-integrated lessons. Cohen (2004, p.164), in a study on ICT in South African use, found that the ‘most fundamental use being made of the computer in all the schools was for administration purposes.’ It would seem that “representational use” of computers is still a dominant use of ICTs at school, which once again suggests the “Applying” stage of the UNESCO model. The questions included in the survey about reasons for not implementing new technology-integrated lessons also suggest reasons, such as lack of access to required software, too little preparation time, and lack of both administrative and technical support available. Figure 3 provides a summary of responses given as to why educators had not yet made use of technology in their teaching. 

[image: image3.emf]21.7%

44.8%

42.1%

69.6%

69.6%

47.4%

64.9%

69.6%

80.4%

66.7%

69.6%

52.6%

57.9%

52.6%

3.3%

6.9%

14.0%

12.5%

8.9%

28.1%

8.8%

19.6%

12.5%

15.8%

5.4%

10.5%

8.8%

12.3%

75.0%

48.3%

43.9%

17.9%

21.4%

24.6%

26.3%

10.7%

7.1%

17.5%

25.0%

36.8%

33.3%

35.1%

0% 20% 40% 60% 80% 100%

Necessary computers not available

Software not available

No internet connection

Technology-integrated lesson too difficult

Did not consider implementing

Plan to use my lesson by the end of the year

Lesson did not fit my curriculum

Unsatisfied with my lesson

Will not help to meet learning outcomes

Teaching assignment changed

Not confident enough with technology skills

Too little preparation time

Lack of admin support

Lack of technical support

Disagree

No opinion

Agree


Figure 3: Reasons for not implementing technology-integrated lessons

The most commonly noted reason for not implementing a technology-integrated lesson was that ‘necessary computers were not available’ (75%). This was particularly so for educators in schools where large class sizes are common (see also Cohen, 2004; Lundall & Howell, 2000). Other reasons noted by 30% or more of the sample included:

· Software not available (48.3%);

· No Internet connection (43.9%);

· Too little preparation time (36.8%);

· Lack of technical support (35.1%); and

· Lack of administrative support (33.3%).

Similar trends were found in the data analysis conducted across all countries implementing Intel® Teach to the Future where 59.4% of the sample agreed with the statement ‘necessary computers were not available’, 53.2% agreed that they had ‘too little preparation time’, 47% agreed that they ‘did not have adequate technical support’ and 44.5% agreed that they ‘did not have adequate administrative support’ (Martin & Light, 2004). However, this finding is inconsistent with the data reported on the extent to which access to computers inflences ICT integration (See Figure 1 and associated discussion). Further research is needed to explain some of the tensions, one of which seems to be that while computer access is at least at the “Applying” phase for most of the schools, teachers may still be operating at the “Emerging” stage.
Learner responses to the use of computers, as reported by teachers

Those respondents who did implement lessons in which they integrated technology in a new way, were asked a series of questions about their experience of implementing these lesson and the response of learners to these lessons (Figure 4).
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Figure 4: Learner responses to technology integrated lessons
Figure 4 reflects that overall, educators report that learners have responded very positively to ICT integrated lessons. The three most frequently reported benefits of technology-integrated lessons were that learners were motivated (94%), gave positive feedback (92%) and helped each other. This indicates quite a high “mediational” role of the technology-integrated task and suggests that the learners may be approaching the “Transforming” stage.

When asked about the challenges that were experienced whilst implementing technology-integrated lessons the most common responses educators gave included:

· Too few computers (67%);

· Time constraints and hence lesson not completed (62%);

· Learners did not have enough computer skills (61%); and

· Difficulties with scheduling enough time (59%). 

Once again the access to computers is being “blamed”by the educators. Further research does need to attempt to ascertain to what extent the lack of access is really the problem, or if other aspects are hindering the integration.
Reported changes in teacher practices
As discussed at the outset, e-Education is about more than learning ICT skills, it is about integrating technology into one’s lessons to support and enhance learning outcomes. A core focus is on using technology in the classroom to support new teaching strategies. As noted above, one focus of the Intel® Teach to the Future programme is to encourage use of ICTs to support changes in pedagogy. 
In this final section of survey data results, we consider how training focusing on ICT integration appears to have influenced educators’ approaches to teaching and learning. The first set of questions in this section of the survey asked educators whether the teaching strategies that they learnt in the Intel® Teach to the Future programme were new to them. In this regard, 48% of teachers reported that the teaching strategies were ‘somewhat new’, while 35.1% found the teaching strategies to be ‘very new’. When asked about how relevant the teaching strategies were to their teaching goals, 35% thought the strategies were ‘somewhat relevant’ and 62.8% ‘very relevant’. With respect to the extent to which the teaching strategies helped with integrating technology into their teaching, 24.3% found the teaching strategies ‘somewhat helpful’ and 74.3% found them to be ‘very helpful’. 

Educators were then asked to report how various pedagogical practices had changed since completing the Intel® Teach to the Future training. Responses are presented graphically below (Figure 5). 
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Figure 5: Changes in teaching practices
Figure 5 illustrates that the most noticeable activity that teachers do more of is to use computers for administrative work (80%). This reinforces the previous observation that teachers seem to be using computers primarily as a “representational tool”. However, their increased use of the Internet (65%) and CD-ROMs (59%), and the reduction of the textbook as the primary guide for instruction (38%), may indicate the beginnings of generative use of ICT as a “cognitive tool”.Tthe reduction of the textbook as the primary guide for instruction (38%) is particularly noteworthy since, in South Africa, many schools and teachers continue to rely heavily on, often outdated, textbooks as their primary learning material. As Outcomes Based Education (OBE) requires a more learner-centred approach to teaching and learning, use of a range of learning materials becomes increasingly important. 
In the survey, participants were also asked to reflect on changes in the kinds of activities they do with learners in the classroom following Intel® Teach to the Future training (Figure 6).
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Figure 6: Changes in learner activities
Once again, self-reported ratings on changes in the kinds of learning activities given to learners are suggestive of the increase in learner activities in the classroom that may be facilitated through the use of ICTs. It is important to note that not all of the learner activities reflected in the table require learners to use computers themselves. 
In terms of changing pedagogical practices, Figure 6 highlights some very positive changes. In particular, teachers report allowing learners to decide and what resources to use to complete projects more frequently than they used to (62%). This, coupled with results that they have students work in group projects (61%), have learners work on projects that take a week or more to complete (59%) and have learners review and revise their own work (58%), may indicate some very positive pedagogical changes as a result of the training. While the training may not have resulted directly in specific technology-integrated lessons, it seems to have encouraged more constructivist-inspired pedagogical practices. 
These data are also realistic in that between 19 and 27%, depending on the specific activity, report that there has been ‘no change’ in the activities they use in the classroom. Given the difficulty of changing teaching practice and the many contextual factors that affect whether these teaching methods can be implemented, we would expect quite a few respondents not to have implemented these new approaches. 

Conclusions
The data presented suggests that use, and some degree of integration of, technology at the classroom level appears to be taking place, with 48.5% of respondents indicating that they implemented a technology-integrated lesson more than once a month, 13.5% about once per month and 9.2% less than once per month. The self-reported changes in teaching practices (Figure 6) and changes in learner activities (Figure 7) provide initial evidence of pedagogical practice that falls into the ‘learning with or through the use of ICT’ category. Thus, we see some evidence of ICT use supporting new ways of teaching and learning, a key measure of progress along the four-stage continuum of ICT integration (UNESCO/COL, 2002).. Being self-report data, this survey data does not allow conclusions about the quality of this integration to be made. This issue would need to be addressed in future research. 

The stages of integration
In terms of access to computers, the schools from which the teachers come can be categorised as at least “Applying” stage of integration according to the UNESCO model (UNESCO2002), as 93% of the respondents said that they had access to computers for teaching and learning and 79.1% reported that they had computer laboratories at their schools. However, in terms of access to computers in the classroom, this study indicates that schools are still at the “Emerging” phase with 80.7% reporting that they did not have computers in their classrooms.

In relation to the extent to which computer access influences integration, the results suggest that increased access to computers alone does not necessarily mean increased implementation of technology-integrated lessons.  Teachers who reported to have implemented technology-integrated lessons about once per month (58%) or less than once per month (57%) have between 11-20 computers only. Yet, 33% of teachers report that they have never used technology-integrated lessons even though they have more than 21 computers. In terms of the UNESCO model, it would seem that there is a possible tension between computer access being at the “Applying” or “Infusing” stage, while teachers use may be lagging behind at an “Emerging” stage. This is consistent with the finding the 57.1% of the teachers who have not implemented what they learnt in their training, never use their computer laboratory. 

However, the most commonly noted reason for not implementing a technology-integrated lesson was that ‘necessary computers were not available’ (75%). ). Further research is needed to explain some of the tensions, one of which seems to be that while computer access is at least at the “Applying” phase for most of the schools, teachers may still be operating at the “Emerging” stage.
Teachers perceptions of learners, on the other hand, seems to indicate quite a high “mediational” role of the technology-integrated task which suggests that the learners may be approaching the “Transforming” stage.

In terms of changing pedagogical practices, however, the results suggest that while the training may not have resulted directly in specific technology-integrated lessons, it seems to have encouraged more constructivist-inspired pedagogical practices. This consequence must not be under-estimated as it can be argued that it is the pedagogical practices that might need to transform the most to maximise the benefits of ICTs in education.

The types of integration 
With respect to Internet access, 63% reported having Internet access in their computer laboratories. This suggests that the use of ICTs as “mediational tools” is possible in the majority of participating schools. Further research would need to establish to what extent teachers and learners are using ICT to engage in collaborative projects to “co-construct knowledge”.

The most noticeable activity that teachers do more of is to use computers for administrative work (80%) which suggests that teachers seem to be using computers primarily as a “representational tool”. Further research needs to specifically differentiate between 
The paper began by presenting the overarching policy goal of the White Paper on e-Education, that all learners are ICT capable by 2013. This study has shown that, although progress in the direction of ICT integration is being made in South African schools, in order to achieve this policy goal more attention needs to be paid to the pedagogical practices that seem to be key in ICT integration as well as access to computers, especially in rural areas.
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� These include: Using generic software packages (office applications, graphics and presentation packages); using specialist software for interactive learning, simulations and content mastery; using asynchronous and synchronous communication tools for online collaboration and information exchange (e-mail, Web forums, instant messaging, audio- and videoconferencing); and using the Internet as an information and research resource.





� The survey can be accessed at � HYPERLINK "http://teach.schoolnet.org.za/common/impact.php?required=false" ��http://teach.schoolnet.org.za/common/impact.php?required=false�.  
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