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Developing and using quality learning resources in an Open Educational Resources environment:                    The SAIDE ACEMaths project 
Tessa Welch & Ingrid Sapire
This paper is a reflective report on the SAIDE ACEMaths project, which piloted a collaborative approach to the sourcing, adaptation and publication as Open Educational Resources (OERs) of existing suitable materials for use in a variety of teacher education programmes. In the first part of the paper, Tessa Welch describes the origin and purpose of the ACEMaths project – a collaboration of teacher-educators from eight higher education institutions to produce a primary mathematics module entitled Teaching and Learning Mathematics in Diverse Classrooms based on a module from UNISA. The principles underpinning the process as an OER initiative as well as lessons of experience are discussed. In the second part, Ingrid Sapire presents the findings and conclusions of the research on the take-up of the material. Take-up data are then used to reflect on the quality of the materials from the perspective of the users. Based on these views (and the critical reader’s report) the collaborative team discussed the revision of the materials at the final collaborative materials development workshop in February 2008. The report concludes with several potential models for the use of OERs such as the SAIDE ACEMaths materials. The scale, variety and quality of the take-up indicate that the potential of OERs in teacher education can be realised in practice in ways that save time and money and build capacity across the system.
Part One: Reflections on the SAIDE ACEMaths Pilot Process 

Origin and purpose of the project

Since its inception, the South African Institute for Distance Education (SAIDE) has been concerned to widen access to education of good quality through the use of distance education methods, key to which is the provision of high-quality course materials. The teacher education project described in this paper was designed to support South African higher education institutions in responding in a quality way to the large-scale teacher upgrading and development needs in the country.
The project gives expression to a proposed strategy for developing quality learning resources described in the distance education policy research undertaken by SAIDE on behalf of the Council on Higher Education (CHE) in 2003/04, Enhancing the Contribution of Distance Higher Education in South Africa. The proposed strategy builds on the notion of ‘a national network of centres of innovation in course design and development’ advocated in Education White Paper 3: A Programme for Higher Education Transformation (Department of Education [DoE] 1997: 27). The proposed strategy describes this network as follows: 
A network of virtual centres of innovation in course design and development, consisting of contributing providers organized into teams for the development and sharing of learning resources in response to specific needs and loosely coordinated as a network. (CHE 2004: 161)
In the ACEMaths project, SAIDE set up and coordinated the work of a ‘virtual centre for innovation in teacher education course design and development’. A team of mathematics teacher-educators based at different institutions engaged in a collaborative process for the selection, adaptation and use of materials.
The various titles of the project indicate how it evolved from when it was first considered in 2006: 

· Proposal to support the national initiative for the upgrading of teachers through the Advanced Certificate in Education [ACE] (May 2006).

· Proposal for a collective open educational resources initiative in the design and delivery of Advanced Certificate in Education programmes (July 2006).

· A collective open educational resources initiative in the design and delivery of modules for Advanced Certificate Programmes (October 2006).

· One to many: a collective approach to adapting a maths teaching and learning module for a variety of programmes – the ACEMaths project (May 2007).

· Developing and using open educational resources - the SAIDE ACEMaths project and OER Africa (title of the workshop presented in September 2008). 

As is apparent from the phrases in these titles, the project did not aim to develop materials from scratch but instead encouraged institutions to share existing materials and collaborate in adapting them. In the beginning, the intention was to develop a whole programme (a teacher upgrading programme leading to an Advanced Certificate in Education), but as the project evolved, it was clear that it would be better to spend limited time and resources developing a single module in a key curriculum area that could be adapted for different programmes.
In addition, when the project was being developed, there were changes in the global environment that could not be ignored – in particular, the increasing prominence of Open Educational Resources (OERs). SAIDE conceptualised the project in the OER environment not because it was fashionable, but because of the clear resonance between our project aims and the purpose and advantages of OERs.
Our understanding of OERs is that they are educational resources that are freely available on the web for use by any number of people. The resources can be end products; that is, freely available content, teaching material or research. However, they can also be the means to an end; that is, the software that facilitates materials development and/or the actual process of collaborative development of material though interaction in an environment that has been set up to allow for the development of materials. The ‘free’ availability does not necessarily mean ‘free of cost’. The freedom may simply be in the ease of access, made possible both by the Internet and the freer licences under which materials are released.
There is not one definition of OERs, though many writers use the one adopted by UNESCO: ‘the open provision of educational resources, enabled by information and communication technologies, for consultation, use and adaptation by a community of users for non-commercial purposes’ (Albright 2005). Another definition given by Jan Hylén (of OECD/CERI)
 as ‘the most commonly used definition of OER’ is: Open Educational Resources are digitised materials offered freely and openly for educators, students and self-learners to use and re-use for teaching, learning and research (Hylén 2006: 2).
‘Re-use’ and adaptation are key in both these definitions. Yet Jan Hylén also points out that although OERs are primarily materials, they can also be tools (such as licences, or instructional design templates). In addition, the digital environment of OERs can be used to facilitate communication and collaboration in the broader educational enterprise. The notion of ‘communities of practice’ as developed by Etienne Wenger (2007a) assumes prominence in OER environments. 

In a field such as teacher education in South Africa, SAIDE is interested in the potential of OER practices to energise not only individual academics or single institutions, but also the provision of teacher education across the system. 

Figure 1: The OER ‘hand’
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From the first workshop held to form the team of teacher-educators for our ‘virtual centre’, we used the metaphor of the hand (Figure 1) both to locate the project in the OER environment and to structure our continuing research of that environment. In our view, an OER project has to be concerned not only with the materials/resources, but also with the courses in which these materials are used. Materials need to be as freely available as possible – and hence copyright/licensing issues need to be explored and attended to. However, while materials may be released under licences that make them more easily available to more people than under conventional copyright, this does not necessarily mean that they will be used in an open and creative way. To deserve the title of an OER initiative, a project should deliberately set out to create and sustain a community of practice amongst people who will contribute to, use and adapt the resources that are developed. In a digital environment, this will involve considerations of how technology can be used not only as a repository for the resources but also to support ongoing resource adaptation and development through the community of practice.
With this broad framework as a basis, we called for volunteers from the 23 higher education institutions in South Africa to decide on a focus area for materials selection and adaptation and form the first community of practice. Amongst the 13 institutions that came to the first meeting, we found that primary school mathematics was a common upgrading specialisation. In addition, however, two institutions were involved in upgrading qualifications in the area of inclusive education/education of Learners with Special Education Needs (LSEN)/Special Needs Education (SNE). The decision was therefore to focus our work on a combination of these two interests.
Figure 2: Cover page for Unit One 
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The six-unit module produced through the process is entitled Teaching and Learning Mathematics in Diverse Classrooms (SAIDE 2008). It is intended as a guide to teaching mathematics for in-service teachers in primary schools, is informed by the South African inclusive education policy, Education White Paper 6: Special Needs Education (DoE 2001), and supports teachers in dealing with the diversity of learners in South African classrooms. In a variety of ways, it addresses the challenge expressed by teachers in Figure 2.
The module team consisted of 12 teacher-educators involved in mathematics teacher education from eight institutions. Seven institutions stayed the course of the two-year project, and six participated in the pilot of the first draft of the adapted materials in 2007. All six institutions continued to use the revised materials the following year, as well as in 2009 after the close of the project.
Testing the principles that guided the pilot
The project was underpinned by a number of principles derived from previous SAIDE experience in programme and materials development projects. This section describes briefly the rationale for each principle, what happened in the pilot, and lessons of experience.

1. Find existing ‘good enough’ materials and adapt these for immediate use. 

Rationale: Development of materials from scratch requires a lead time of 12 to 24 months, but very few materials development initiatives have the luxury of such a timeframe. However, there are a number of institutions/organisations that have ‘good enough’ existing materials, and the time involved in adapting/customising them for the context and programme purpose will be less than that involved in developing them from scratch. In addition, the focus should be on use, rather than on preparation of an ‘ideal’ set of materials, as it is through use that the strengths and weaknesses of materials are discovered, rather than from de-contextualised reflection on instructional design, although judicious use of expert review is helpful.
What happened in the pilot: After reviewing available materials in South Africa, workshopping a curriculum document to guide the adaptation (and, in particular, the inclusive education focus), the team selected a UNISA module called Learning and Teaching of Intermediate and Senior Mathematics to work with. The main reasons for selecting this module were theoretical alignment with the prevailing view of mathematics teacher education in the group, as well as comprehensiveness of coverage. The fact that this module was already designed for self-instruction was also a factor in the selection. In addition, team members could easily see how activities and supplementary material from their institutions could be integrated into the UNISA material.
Lessons of experience: The materials are being used for a third time by participating institutions, so the final product is clearly useful. However, they were less easy and more time-consuming to adapt than at first assumed. The reasons for this include: size of resource (the final adapted units plus additional readings amount to 350 pages); and unevenness in quality of writing in the UNISA text; but mainly over-reliance of the original text on a single (albeit good) textbook from the US with insufficient adaptation for the South African context.
What was not fully understood at the outset was that the combination of two content areas – maths teaching and learning, and inclusive education – made the module, and particularly the final unit, unique. This has contributed to its continued usefulness. In other words, it is helpful to plan the adaptation with at least in part a new angle on the subject matter, so that it is not simply re-doing what is already there. This innovation was facilitated by collaboration of the two content area groups.

2.  Identify a single module that can be adapted and used in a variety of programmes, rather than setting out to develop a whole programme. 

Rationale: Such an approach is advisable for three reasons. One is that it is more cost-effective, but the second is that institutions are responsible for the development of their own programmes and there is – correctly – resistance to a pre-packaged, received curriculum, even if that curriculum is determined by and with respected peers. A single module, on the other hand, is perceived as a resource, rather than a blueprint for delivery. Finally, institutional processes for the approval of new programmes take a minimum of a year, whereas academics can easily insert new material into a single, existing module, or in place of a module with the same/similar outcomes. This is a major consideration in an environment that requires responsiveness.
What happened in the pilot: Uptake in the pilot was extremely varied, as Part Two of this paper demonstrates.
Lessons of experience: The single-module approach worked for most participating institutions. However, for one institution, a single module was not enough because there was no upgrading programme into which to slot the module. They needed support in the development of a whole programme, which the project did not have the time or the funds to provide.
3. Keep costs/time down but maintain quality.

Rationale: A key aim of this project was to make it possible for institutions to respond quickly to departmental needs for large-scale teacher upgrading without having to resort either to recirculation of existing (often poor-quality) material, or to commissioning of new material in timeframes that make it impossible to achieve quality. 

What happened in the pilot process: The writing time needed for the adaptation process was longer than originally planned, particularly as it became clear that the final unit, which tied together the inclusive education and mathematics focus of the module, would have to be written from scratch. The original estimates were that the adaptation would require a light touch and we set aside 9 days for the SAIDE project leader, and 7 days for the contracted content expert to prepare the adapted materials for the pilot version. In practice, 18 days and 16 days were needed respectively. Even though the adaptation work required was more extensive than originally envisaged, a pilot version of the adapted version was ready 6 months after the inception of the project, with a variety of quality checks built into the process. The following diagram shows the process followed.
Figure 3: Six-month process to produce the pilot version
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In the second phase of the project – preparing the revised version in the light of the pilot experience – we were able to reduce substantially the cost and time spent on design by using an OER tool, the instructional design template developed by the Commonwealth of Learning (COL). This template is available free of charge for downloading and adapting on an Attribution ShareAlike Creative Commons licence on the COL website. It took a day to learn how to use this template and customise it for the ACEMaths units. And it took five days to place the revised version of the 350 pages into the template, ready for posting on the OER Africa website. The final units, set in the COL template and enhanced by a continuous case study locating the units in the experience of a group of teachers, as well as six commissioned illustrations of conversations between these teachers, are both accessible and attractive.

Lessons of experience: Even though adapting existing materials is less time-consuming than working from scratch, the time required must not be underestimated, particularly for the project leader and key content expert. Adaptation is a process of re-creation rather than merely of revision.
4. Use a team approach in planning the adaptation process, but contract a content expert from the group to do the writing and content-specific coordination. 

Rationale: If institutions work together and agree to share materials and approaches, not only will the time involved in adaptation be reduced, but the opportunity for learning from sharing of resources will be maximised. The goal in a project of this kind is not only to get a good product, but to engage teacher-educators in discussions about what is good. The investment cannot only be in materials; it must be in the people actually teaching teachers on a daily basis. The ‘community of practice’ needs a champion, however, who can direct the process from a position of disciplinary strength. The time investment for such a person is too great to expect that it be done in a voluntary capacity – particularly if there is an urgency to get materials produced.
What happened in the pilot: SAIDE contracted one of the team (Ingrid Sapire, from the RADMASTE centre at the University of the Witwatersrand),
 as content leader of the process. The team was inter-institutional – with 12 participants drawn from 8 different institutions. The team was brought together at the SAIDE offices for 3 workshops to develop the curriculum, select the core materials, and workshop an approach to the development of the final unit. After the completion of the pilot, the team came together for a final workshop to make decisions about how to revise the materials in the light of the pilot experiences as well as input from a critical reader.
Lessons of experience: Not only did the content leader’s maths teaching and materials development experience give professional credibility to the project, but her maths teacher education network also facilitated the selection of the UNISA materials for adaptation, the incorporation of additional materials from other sources, and the appointment of editors with maths experience to review the work.
At the end of the process, team members commented that a team of between 10 and 14 members, drawn from different institutions, and held together through funded face-to-face workshops, made the work not only possible but also enriching. They were appreciative of the ‘time-out’ provided in the workshops for focused professional conversations about maths teaching.
A further lesson of experience was that it was asserted from the first workshop that participation in the team (and hence funding of attendance at workshops) required that participants use the adapted materials in a programme they were currently offering. This created the motivation for engaged participation and sharing of professional expertise.
5. Appoint a coordinating agency to manage the process, and ensure that the team is built into a community of practice, and that its work culminates in a usable product.  

Rationale: It takes time, money and a solid organisational base to coordinate a process – to identify and select materials, to build a team, to manage the process efficiently, and to assume leadership in respect of the strategic direction the project should take. It is advantageous for this be done by an agency that is not in competition with implementing institutions for revenue from student fees.
What happened in the pilot: SAIDE led and managed the process with funds from the Royal Netherlands Embassy, who were flexible enough to stay with the project as it moved through different phases. 

Lessons of experience: What was learned in this process endorsed the insights from Etienne Wenger (2007b) into how a community of practice works. The participating institutions supported/sponsored the involvement of maths teacher-educators from their institution in the team; there was funding for the project from the Royal Netherlands Embassy; the community was nurtured both by dedicated content expert time and by a project leader from SAIDE; and it was supported by the SAIDE infrastructure and later, the technical expertise of the OER Africa team. In other words, a community of practice needs a clear domain with relevant participation from active practitioners in the field/domain. Yet this is not all that is necessary. It needs nurturing from within, as well as sponsorship and support from without.
Figure 4: How a community of practice works 
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Source: Wenger (2007b)

6. Encourage institutions and authors to make their materials available under a Creative Commons BY-SA licence, but do not make this a pre-condition for contribution.

Rationale: Intellectual property is a complex terrain, and the OER movement is challenging conventional notions in ways that many academics and institutions find threatening. There are some hardline OER proponents who argue for no compromise on the use of open source software and non-proprietary operating systems as well as particular licences. However, the approach taken in this project is that the major goal is to increase openness and accessibility of educational resources, and any move towards greater openness should be supported. Hence, although our research indicates that the best licence for OERs is one of the Creative Commons BY-SA licences
 (which require only attribution/acknowledgement of the author and sharing of the materials in the same way as they have been made available), this is not insisted upon.
What happened in the pilot: The two main institutions involved were UNISA and the University of the Witwatersrand. The process of obtaining permission from UNISA involved a meeting with senior people, a telephone discussion with the UNISA legal officer, and two versions of a letter of permission – in total a day’s work over a period of six weeks. It was important to hold to the principle of respecting the limitations that UNISA wished to place and finding a Creative Commons licence to accommodate this. The achievement in the negotiations with UNISA was significant – although UNISA retained copyright on the original version of the module, SAIDE was granted the right to re-license the adapted version in whatever way they felt best. The process of obtaining permission from the University of the Witwatersrand extended over 18 months, but the total time spent on negotiating it was less than half a day.
Lesson of experience: The pilot demonstrated that while it is possible with a little effort to negotiate with institutions for the release of existing materials for adaptation under more open licences, the release of the original version of the materials would have been more problematic.
7.  Don’t foreground technology or make it a sine qua non for participation – but stay in touch with new processes and tools that can enhance collaboration and increase efficiency.  

Rationale: The concept of OERs is currently associated almost exclusively with electronic educational resources. However, the ‘openness’ or free accessibility of educational resources is not logically associated with their being available in electronic format, or developed using digital tools. The goal is not technological literacy, the goal is increased openness and the development of an educational commons through collective effort. Sometimes so much energy is spent on understanding and using the technology that there is little energy and time left for developing high-quality materials and courses. A collective effort may therefore not in the first instance be digitally facilitated, although to realise its full potential for access, digital formats and processes are necessary.
What happened in the pilot: When the project started, SAIDE was still exploring an appropriate technological platform for the materials. When the pilot version of the materials was ready, they were posted unit by unit on a dedicated web page associated with the SAIDE website. Team members were given usernames and passwords to access the materials to download for printing and adaptation for the pilot in 2007. However, there was relatively little use of the website – team members preferred working with the paper versions distributed at the workshops.
When the revised version was ready in mid-2008, the OER Africa initiative had just been launched, and was under SAIDE management. 
Figure 5: OER Africa 
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OER Africa aims to create and sustain human networks of collaboration, face-to-face and online, in order to enable African academics to harness the power of OER, develop their capacity, and become integrated into the emerging global OER networks as active participants rather than passive consumers.

The underpinning principles and resources available from the SAIDE ACEMaths project were clearly aligned with these aims, and so the ACEMaths community became one of the first communities featured on OER Africa. SAIDE worked with the OER Africa team to design the site not only as a repository for the six-unit module, but also as a place in which conversations can happen around the materials and the various adaptation of the materials. Case studies of adaptation were posted on the site, with a blog facility to allow for comment and engagement by interested parties. A Forum page was also created – and the conversation started with input from the Maths teacher education expert, Jill Adler, the critical reader for the pilot version of the materials. We also thought it important to make the site a repository for project documents – reports and presentations, but also key research papers that inform the project as an OER initiative: papers on the OER movement, on course design in an OER environment, on copyright and licensing, on materials development, and on communities of practice.
 

However, although people might be looking at the website, there is at this stage no evidence of ongoing engagement. To stimulate knowledge of the site and materials, SAIDE is now visiting institutions and holding workshops with teacher-educators. To facilitate use of the materials for people with low bandwidth or irregular Internet connectivity a CD-ROM has been created containing the module materials as well as the project documents.
Lessons of experience: The position that is emerging as SAIDE staff engage with projects such as ACEMaths can be found in an article on the ACEMaths website: On OERs: Five Ideas to Guide Engagement with the Open Educational Resources ‘Movement.’ One sentence from this article will suffice to encapsulate the lesson of experience from the SAIDE ACEMaths project:

Exclusion not only from but through technology is very easy. The role of educators is to ensure that this exclusion is minimised. We need to understand enough about the technology to be aware of how it is being used to serve the purposes of educational exclusion, and insist that it be used to serve the interests of inclusion. (Welch 2008: 3)
Part Two: Take-up of the SAIDE ACEMaths Materials/ Module

This part of the report provides a summary of the take-up of the SAIDE ACEMaths materials at the various higher education institutions. It compares actual use with proposed use of the materials at each site; and considers the process of selection, presentation and mediation of the materials. Take-up data are then used to reflect on the quality of the materials from the perspective of the users – both students and teacher-educators. The section concludes with several potential models for the use of OERs such as these ACEMaths materials.
Proposed/intended and actual take-up of the materials

Information on proposed use was given by all participants at one of the project workshops (March 2007). The participants completed a questionnaire in which their proposed use of the SAIDE ACEMaths materials was recorded. Participants also gave an indication of when they would be using the materials so that plans for the proposed site visits could be scheduled. Take-up information was given by lecturers at the institutions that did use the ACEMaths materials, when site visits were carried out. Expanded views of this take-up information, which follow, have been drawn up from further questionnaires and interviews with the lecturers who used the materials.

The table below compares proposed take-up with actual take-up at the various sites. The table also presents an overview of the adaptations to the SAIDE ACEMaths materials used at the various institutions. Together with this is an indication of other materials used in conjunction with the SAIDE ACEMaths materials for the full programme. These different combinations show that there are many possible ways in which the materials can be used. An overview of the assessment programmes for the courses shows the potential for variety in assessment in fairly similar courses.

Table 1: Proposed and actual take-up of the SAIDE ACEMaths pilot materials
	Site and period
	Indication of proposed use
	Actual take-up: programme and units/sections used
	Adaptation
	Additional materials
	Assessment

	Cape Peninsula University of Technology (CPUT)

During 2007
	PGCE  for GET (contact):

· Units Two, Three, and Four

BEd for GET (contact):

· BEd 3rd year – Units One, Three, Four

· BEd 4th year – Unit Six
	BEd for GET 3rd year and 4th year (contact):
· Units One, Two and Six (with appendices)
	No adaptation. SAIDE ACEMaths materials used as resources for two PGCE for GET programme modules:
3rd year – Units One and Two used in full, exactly as presented by SAIDE

4th year – Unit Six used in full, exactly as presented by SAIDE
	3rd year and 4th year:  Additional readings as separate handouts.
	3rd year and 4th year:
Continuous assessment, a formal assignment and an examination equivalent

	Nelson Mandela Metropolitan University (NMMU)
2007/8
	1st and 2nd year BEd FP (contact):

· Whole module

ACE Special Needs/Remedial Education (part-time):

· Whole module
	ACE Special Needs/Remedial Education (part-time)
· Whole module (Units One–Six, with all appendices)
	All units used in full without adaptation in 2007. Units handed out separately one at a time as produced by SAIDE.
	Other materials produced by lecturers were used during the first half of the year since the ACEMaths materials were not yet ready for printing.
	Two assignments and an examination (year end). ACEMaths materials were partially covered in the final exam.

	RADMASTE Centre, Wits University 
March, July and September 2007


	ACE FET and GET Maths (mixed mode):

· Whole module
	ACE FET and GET Maths 2nd year (mixed mode):
· Whole module (Units One–Six, with all appendices).
	All units used in full without adaptation in 2007. Units presented in a single guide with consecutive page numbering.
	Course outline.

Separate handouts with content summaries.

Additional maths activities.
	Two assignments, a portfolio assignment and an examination equivalent.

	Rhodes University Maths Education Project (RUMEP)
January and July 2007
	ACE GET Maths 1st year but possibly 2nd year (mixed mode):

· Selected activities from Units Two, Three, Four, Five and Six
	ACE GET Maths 1st year (mixed mode):
· Unit Three and parts of Unit Two
	No adaptation. SAIDE ACEMaths materials used as an additional resource to complement existing ACE GET programme materials. Used as reference material.
	Mathematics activity booklets on various topics.
	Continuous assessment made up of assignments, an extensive portfolio and an examination equivalent.

	University of KwaZulu-Natal (UKZN)
July and September 2007
	ACE FET Maths Literacy (mixed mode):

· Units Six, Three and Four
	ACE FET Maths Literacy 2nd year (mixed mode):
· Unit Six (with appendices)
· Unit Four with a section taken from Unit Three
	SAIDE ACEMaths materials combined into two separate stand-alone guides for two different modules in the ACE FET Maths Literacy programme:
· Module 1 Guide – Unit Four used in full with an extract from Unit Three combined with other materials
· Module 2 Guide – Unit Six used in full combined with other materials
	Guides (as indicated in Adaptation column) included additional theory and activities, course information and assessment tasks.
	Module 1

· Assessment tasks (two) and an examination.

Module 2

· Continuous assessment and an examination equivalent: Research project

	University of Venda (Univen)

	PGCE GET and FET (contact)/BEd (Science Education) (contact):

· Various activities, particularly from Units One, three and Six
	Withdrew from implementation phase.
	
	
	

	Wits University
July and Sept 2007
	ACE LSEN (mixed mode):

· Whole module
	ACE LSEN 2nd year (mixed mode):
· Whole module (Units One–Six, with all appendices)
	All units used in full without adaptation in 2007. Units presented in a single guide with consecutive page numbering. All units have now been adapted to align presentation with that of the other courses in the LSEN ACE programme, and have been used in this form since 2008.
	· Residential programme booklet with additional activities
· Assignment booklet
	Journal activities, portfolio activities, three assignments, and an examination equivalent.


Discussion

There was excellent follow-up of materials selected and proposed for programmes to be involved in the pilot implementation study. Six of the original seven institutions followed through their plans to use the materials. Three of the seven institutions used the materials selected in the programme exactly as they had proposed for the pilot study. Another three used some of the materials selected in one out of two programmes they had earmarked for the pilot study. In most cases, the reasons given for not using the materials related to the time constraints resulting from the readiness of the materials; the time between the materials being completed and courses being run in the institutions was short, and in some cases too short to allow for implementation. At some of the institutions lecturers indicated that they had had difficulty getting others in their departments to use the materials, especially with the given time constraints.

There was one institution, Univen, that was not able to pilot the materials. This was because the programmes in which they had intended using the materials (PGCE Maths GET and FET [contact]
 and BEd [Science Education] [contact]) were not yet operational.

All of the six institutions that piloted the materials in 2007 used the materials again in 2008, and continue to use the materials in 2009. Some of them have used the materials in exactly the same way, in the same courses; while others have found a place for the use of additional materials that they were not able to use in 2007. All of the institutions that did not use the whole module in 2007 indicated the intention to use more of the materials in 2008 and 2009. Use of the materials in 2009 is given below in Table 4. One lecturer commented that she thought that as many people as possible should be told about, and encouraged to use, the materials, ‘especially now that they have been trialled, tested and reviewed’.
Presentation and mediation of the SAIDE ACEMaths materials in classes
This information has been drawn up using lecturer questionnaires and the observation notes made by the researcher. One session at each of the participating institutions was observed at all of the sites except for UKZN, where the contact session was shortened due to teacher-students being called back to the school classrooms during the holiday period following the teacher strike action in 2007. Comments about the presentation at UKZN have been made using the lecturer’s notes and PowerPoint presentation, which she made available. 

There are two tables in which the information is presented. Table 2 summarises and gives a site-by-site comparison of some information relating to the programmes for which the pilot materials were selected in 2007. Table 3 details which of the SAIDE ACEMaths materials were selected in each case, and the teacher-educators’ reasons for such selecting, and compares the presentation and mediation of the SAIDE ACEMaths materials at the six sites in 2007.
Table 2: Programme information, by site (2007)
	Site, programme and materials selected
	Number of students enrolled
	Language of learning/student home languages
	Time allocated

	CPUT 

BEd for GET 3rd year and 4th year (contact):
· Units One, Two and Six (with appendices)
	BEd 3rd year: 20

BEd 4th year: 6
	English/English, Afrikaans, isiXhosa, other
	45-minute lectures

24 lectures

	NMMU
ACE Special Needs/Remedial Education (part-time):
· Whole module (Units One–Six, with all appendices)
	40
	English/English, Afrikaans, isiXhosa, other
	75-minute lectures

Two lectures per week during term time

	RADMASTE
ACE FET and GET Maths 2nd year (mixed mode):
· Whole module (Units One–Six, with all appendices)
	FET: 60

GET: 30
	English/Sesotho, Setswana, isiZulu, English, other
	2-hour lectures

Lectures during set periods (contact sessions) – 9 lectures allocated to ACEMaths material

	RUMEP
ACE GET Maths 1st year (mixed mode):
· Unit Three and parts of Unit Two
	40
	English/isiXhosa, English, other
	90-minute lectures

Lectures during set periods (contact sessions) – 7 lectures allocated to ACEMaths material

	UKZN
ACE FET Maths Literacy 2nd year (mixed mode):
· Unit Six (with appendices)

· Unit Four with a section taken from Unit Three and small parts from Unit One
	15
	English/isiZulu, English, other
	54 hours’ contact time, spread over two four-day blocks in school holidays, and about five Saturdays during the term

	Wits 
ACE LSEN 2nd year (mixed mode):
· Whole module (Units One–Six, with all appendices)
	30
	English/Sesotho, Setswana, isiZulu, English, other
	2-hour lectures

Lectures during set periods (contact sessions) – 11 lectures allocated to ACEMaths material


Table 3: Selection, presentation and mediation of pilot materials, by site (2007)
	Site
	Materials selected with reasons for selection
	Presentation and mediation

	CPUT 


	BEd 3rd year: Unit One (Exploring What It Means to ‘Do’ Mathematics) and Unit Two (Developing Understanding in Mathematics) of the SAIDE ACEMaths materials as readings. The lecturer chose these units because she thought they give interesting and thought-provoking input on the development of maths teaching in South Africa, as well as a good theoretical basis for teaching mathematics.
BEd 4th year: Unit Six (Teaching all children mathematics). This unit was chosen because the lecturer thought that it provides a solid background reading for the course on remedial maths, looking at coping with different kinds of learners.
	· Selected units were printed for the students exactly as the SAIDE team had developed them.

· The materials were used as readings (in addition to other readings) for the courses.

· The reading programme was structured on a weekly basis.

· Activities or questions were set, to focus students on the content of the readings for the week.

· Lecture time was used for further discussion of the set questions or other questions raised by the students in relation to the reading for the week.

· The observed lecture session took the form of a lecturer-guided group discussion. The students participated actively, drawing on their understanding of the readings as well as their experience in schools.

	NMMU

	The lecturer chose to use the whole module – all six units and all appendices. She felt that all of the units worked very well together and that it would be a pity to leave any one of them out and deprive the students of the opportunity to learn from them. 

She liked the approach in the materials and the activities that challenged the students to apply what they had learnt and compare and connect it to prior knowledge and experience.
	· Individual units of the ACEMaths materials were handed out one by one as they progressed through the material. The lecturer did not want to put pressure on her students, but they amazed her with their eagerness to complete units and receive the next reading.

· The materials formed the core reading material for the course.

· Activities from the materials were set for the students to work through in preparation for lectures, so that they would have given them some thought before coming to the group discussions.

· The observed session started with the lecturer recapping key ideas from Units One and Two. The students were then handed a sheet that set a scenario calling for remediation of the concept of fractions. They worked in groups designing the remediation programmes, which they were to share with the whole class on completion. The students applied the theory they had learnt about from the ACEMaths materials in this activity.


	RADMASTE

	The lecturers used the whole guide, all six units, together with their appendices, as produced by the collaborative team. They had been using the SAIDE/OXFORD Getting Practical about Outcomes-based Education (published book) as their course materials for their course on Learning and Teaching Mathematics. At exactly the time that SAIDE initiated the ACEMaths OER project, the lecturers had made a decision that the published book they were using was becoming too expensive, and that they would thus have to develop a course guide of their own. The timing was perfect for them, and they were able to use the ACEMaths materials instead of having to develop a whole guide themselves.
The materials Teaching and Learning Mathematics in Diverse Classrooms (SAIDE 2008) covered all of the aspects that they considered important to include in their course, with the added focus on the needs of diverse learner groups and how to cope with diversity, which actually added to the scope and richness of the course.
	· Students were given a bound copy of the full set of the ACEMaths materials during their first lecture for this course.

· In their programme lecturers introduce and complete a module over two contact sessions
. They introduced the ACEMaths guide to their students in the first residential session by going over the first three units of the guide. At the second residential session, lecturers then covered the remainder of the materials.

· After each residential, students go away to work on their portfolio activities, as well as their assignments. Between the first and second residentials, students were set readings to prepare them for the sessions at the second residential. This meant that they were better prepared to discuss the materials at the second residential.

· Unit Six and its appendices were the focus of a lesson on dealing with diversity in a mathematics classroom; this lesson was observed during the site visit. Students were asked to write up descriptions of the different types of learners, based on the reading on Understanding Intrapersonal Characteristics for Unit Six. They had their materials with them and referred to them when necessary. They worked in groups of four or five. After discussing the theory, the groups had to produce and present activities that they had adapted to suit a diverse learner group. There was not enough time for students to complete their lesson adaptations, so the lecturer took ideas from work done, to highlight the kinds of things that one needs to do to make sure a lesson is accessible to all learners. This made the students aware of the amount of work involved in preparing activities in such a way that they are accessible to all learners. While the students commented on this, many of them nonetheless seemed motivated to try it out.


	RUMEP

	The lecturer identified Units One, Two, Three, Five and Six as the most relevant for the RUMEP ACE, but in the end used only Unit Three and parts of Unit Two. He said that there was simply not enough time to do more. 

The lecturer particularly liked Unit Three on problem-solving in mathematics. The case studies of the two learners set the tone for the activities that followed. The unit shows teachers how to approach a problem from a number of entry points, and how to use a three-part lesson format in problem-centred teaching.
	· The printed materials (as produced by the SAIDE team) were given out in class at the time that they were needed. The lecturer thought that it would be best to keep the unit intact, and refer to it in class. 

· After the lecture, students were to read through the materials at home, and integrate ideas from them into their teaching. The assignment that the lecturer set required students do this.

· The lecturer commented that in future he would set the reading to be done before the class, so that students would be familiar with it and more able to use it as a reference in the class discussions.

· In the lesson observed during the site visit, Unit Three was used not for its activities but for theoretical comment on activities that the class had previously developed. The lecturer asked the class how they would approach the teaching of fractions. After hearing the responses of the class, the lecturer asked them to have a look at different approaches of the teachers in the two case studies at the beginning of Unit Three. This was followed by a discussion about problem-solving as a teaching strategy. The class was then set a different problem-solving activity relating to the teaching of area. Students reported back on their differing solutions to the problems. The problem-solving methods were reflected on with reference to Unit Three.


	UKZN

	The lecturers used the materials in two of the modules in their ACE (Mathematical Literacy) programme. They liked Unit Six very much and found that it fitted in perfectly with their module Professional Practice in Mathematics Education. They used the entire module as the fourth part of the module guide, and as such it formed the bulk of the reading and reference material for that module, and a backdrop for the primary module activity, which was an action research project.

They decided that Unit Four fitted in well with their module Teaching and Learning Mathematics in the FET (wrt Mathematical Literacy). They therefore used the whole of Unit Four, but also took parts of Unit Three (the three-part lesson plan) and parts of Unit One (constructivism and verbs for doing mathematics) and combined this information with other theory and activities of their own to create the resource pack for the module.
	· Students were given the full set of ACEMaths materials printed and bound at their first lecture of the course dealing with the materials.

· Lecture sessions are generally interactive, with students working in groups on activities that are selected and planned by the lecturers. Some readings are pre-set while others are discussed for the first time in class.
· The SAIDE ACEMaths materials featured very strongly in a lesson on how to plan for a problem-based lesson. The lecturer led a discussion about the three-part lesson format as presented in Unit Three of the SAIDE ACEMaths materials. Using a PowerPoint presentation she gave input on the three stages, key activities during these stages, and tips for teachers to think about while planning. The lecturer then discussed in detail all of the steps involved in planning a problem-based lesson. She used a particular problem as an example for the purposes of this discussion. She then introduced another problem-solving task for the students to use in the planning of a lesson, following the method discussed in the session.

	Wits 

	The whole guide, all six units, together with their appendices, as produced by the collaborative team, was used in the course.

The Wits ACE (LSEN) programme was fully accredited with two commendations in 2006. Their materials were awarded the NADEOSA courseware award (in 2006) and the COL Award of Excellence in Distance Education (also in 2006) at the beginning of the SAIDE ACEMaths materials development programme, but they still felt that their mathematics module needed improving. They were very excited to be involved in the project because through it they received a course guide that they could use as the full materials for their Module 5, which has a focus on mathematics teaching. This module in its old form was entitled Understanding Numeracy Based Learning: Problems in the Classroom and Ways in which We Can Help Learners Overcome Them. But it was renamed Teaching and Learning Mathematics in Diverse Classrooms, in line with the name of the SAIDE ACEMaths module.
	· Students were given the full set of ACEMaths materials printed and bound at their first lecture of the course dealing with the materials.

· In the ACE LSEN programme, lecturers introduce and complete a module over two contact sessions. Students were introduced to Teaching and Learning Mathematics in Diverse Classrooms (SAIDE 2008) in the April residential (when they had six two-hour sessions), and they then had to go away to work on the portfolio and journal activities, as well as their assignments and examination equivalent for this course, all of which were due for submission at the next residential in July. At the July residential they had five two-hour sessions where they could go over the materials in a structured way guided by the lecturer. In this session, students could raise questions about the content and discuss these with the whole group.

· The lecturer referred to all of the units, but primarily to Unit Three in the observed lesson on decoding, which focused on problem-solving in the mathematics classroom. The lecturer selected some decoding activities from the residential guide prepared for this module. The whole class then set about solving these problems, working in groups. Once the class had finished working through the decoding activities in their groups, they moved into a whole-class discussion on the activities. Students spoke about the need for support specialists in all schools, as part of school-/site-based support teams and as part of district-based support teams for the promotion of an inclusive education and training system that would accommodate all learners. They spoke about the importance of fair assessment based on questions set at the correct level and properly scaffolded, to enable all learners to access the questions and answer to their best ability.



Discussion

Table 2 presents data relating to the pilot research. It can be seen that student numbers at the different institutions vary a fair deal. The language of instruction at all of the institutions is English (the materials themselves are English medium) but the first languages of the students using the materials vary, and include all 11 of the South African official languages. The materials were written in a way that they should be accessible to second language English speakers, and comments from students confirm that they did find the materials readable and user-friendly. Times allocated to mediation of the materials in lecture sessions also vary – this is mostly in relation to the volume of the material selected, though it can be seen that at some institutions students benefit from greater contact time allocation.
Table 3 gives reasons for lecturers’ selection of the SAIDE ACEMaths pilot materials and compares presentation and mediation of materials at the six sites. Selection of materials varied from the use of the full set of pilot materials to a few or just one of the units. The reasons for selection relate to the purpose for which they were selected as well as the way in which lecturers integrated the materials into their existing course material. Where lecturers used the full set of materials, these materials replaced exiting course material. At one institution the lecturer felt that her existing materials were inadequate and had wanted to re-write these materials, but chose rather to use the SAIDE ACEMaths materials. At another institution the cost of the book they had been using had become exorbitant, and the lecturers were able to use the SAIDE ACEMaths materials to replace their set book. Where a selection of units was chosen, these were used in combination with existing material in a way that complemented the existing material to the satisfaction of the lecturers. A more detailed discussion on what lecturers and students found particularly useful about the SAIDE ACEMaths materials follows in the next section of this report.
The SAIDE ACEMaths materials were used by lecturers in predominantly mixed-mode programmes, but one contact-mode programme was also observed. Lecturers used a variety of presentation and mediation methods, all of which allowed for high levels of student participation, in small- and large-group discussions, small-group and pair activities with report-back by students to the whole group, and question and answer sessions led by the lecturer. The SAIDE ACEMaths materials were used in different ways in the different lessons, but all of the lessons did relate to and refer to the SAIDE ACEMaths materials to a greater or lesser extent.
In some lessons, activities from the SAIDE ACEMaths materials were used for small-group activities and to guide general whole-group discussions; in other lessons additional activities were brought to the classes. The alternative activities were brought in for a variety of reasons. In one case it was because the student group were being trained to teaching in the Further Education and Training (FET) band, and an activity more appropriate to this level was used; in other groups at the discretion of the lecturers alternative activities were used since they were part of the full set of materials for the course being presented. This indicates both the flexibility of the lecturers and the potential of the SAIDE ACEMaths materials.
In some lessons time was given to students to allow them to read relevant parts of the SAIDE ACEMaths materials needed for discussion or group-work, but in other lessons readings from the ACEMaths materials had evidently been given prior to the lesson. Handouts to summarise theoretical content in the SAIDE ACEMaths materials were given in some cases, providing a possible indication of the need to assist students to cope with the amount of theory presented in the SAIDE ACEMaths materials on certain topics.
Use of the SAIDE ACEMaths materials in 2008/09

Of significance to a study of take-up is the fact that there has been an increase in the number of programmes in which the SAIDE ACEMaths materials are being used in 2009. There has also been an increase in the number of students exposed to the materials in 2009, though precise figures were not available at the time of writing this paper.
Table 4: SAIDE ACEMaths use (2009)

	Site
	Programme
	Materials selected for use

	CPUT 


	3rd and 4th year BEd for GET 
	3rd year – Unit One, Unit Two

4th year – Unit Six 

	NMMU

	2nd and 3rd year BEd FP

ACE SNE (Special Needs Education)
	Selected units (not yet finalised)
Whole module

	RADMASTE

	ACE GET (Maths)

ACE FET (Maths)
	Whole module 

Whole module

	RUMEP

	ACE GET (Maths)

ACE GET (Science)

BEd
	Unit Three

Unit Six

Unit One

	UKZN

	ACE FET (Maths literacy)

ACE GET (Maths, Science,  Technology)
	Unit One, Unit Three (selected parts) and 

Unit Four, Unit Six (whole units)

Selected units (not yet finalised)

	UNISA
	BEd
	Selected units (not yet finalised)

	Wits 

	ACE LSEN (Special Needs)

ACE Foundation Phase (Numeracy)

PGCE (Maths and Mathematical Literacy)
	Whole module 

Whole module
Unit Six


What do users of the materials most want to find?

In this section of the report, take-up data are used to reflect on the quality of the materials from the perspective of the users.

Comments from the students and lecturers who used the materials vary according to their perspective as users. Students tend understandably to be more self-centred and pragmatic in their feedback, but their comments are nonetheless useful as they give an indication of what students valued most in the materials, as well as what they found difficult to understand or apply. Lecturers are more critical of the content from their professional perspective. Their comments give an indication of their assessment of the quality of the materials for use in teacher education. All of the significant comments (both positive and negative) from the users guided the revision of the material. What follows is a discussion of what was learnt from the user comments, in answer to the question: What do lecturers and students want to find in course materials on the teaching and learning of mathematics in schools? These desired features could be used to guide the production of similar such materials for other audiences.
Student perspective

Comments from the students who used the ACEMaths materials indicated that the materials were relevant and useful to students and that the content was accessible to them. Many students commented that the materials should be made available to all teachers in all schools, since the materials were useful and relevant to all schools. The message that ‘maths is for everyone’ was communicated clearly by the guide and was seen as useful. Students commented that this belief would help them to deal better with diverse classes of learners, since the beginning of any successful activity is the belief that it can be achieved.
The comments also give an indication that the students valued the practical information in the guide, particularly on lesson planning and related issues. Related to that, some more specific mathematical content areas (space and shape, and fractions) were mentioned by many of the students. Teaching on the use of manipulatives also came out strongly as a useful aspect of the materials. The key theoretical aspect – constructivism and, linked to that, relational understanding – was seen as most useful. Other theory considered useful was the history of maths. A student comment that gives some indication of the impact of the materials was: ‘The SAIDE OER material really showed me a whole new way of teaching’.
Lecturer perspective

Unit Six (Teaching All Children Mathematics) was used at five of the six pilot institutions. The emphasis of this unit is how to teach in a diverse class – the reality of most South African classes today. (The institution that did not use Unit Six had intended to do so, but was unable to in the first year. These lecturers did, however, use Unit Six in 2008 and in 2009.) The idea of multiple entry points was particularly useful here. Lecturers felt that not only had the student group benefited from the content of Unit Six, but that they themselves had gained insight into their own diverse student groups when working though this unit. The emphasis throughout the text that ‘all children can learn maths’ was seen as positive – the lecturers had found the students receptive to this idea.

The information about the history of the mathematics curriculum in Unit One sparked interesting discussion. One lecturer in particular noted that she had thought that she had covered this aspect in her earlier teaching on the subject, but that her class had lively debates after reading Unit One; according to her feedback, her students had said things like ‘they had never realised that the development of a maths curriculum had a political element’.
Lecturers felt that an understanding of constructivism was essential in a basic ‘learning and teaching’ course – and that it was useful that this was discussed in Unit Two of the guide. The lecturers said that they had found many practical ideas and examples in this unit. The materials gave many practical, new ideas for teachers, to help them deal with the classroom situation. Lecturers could build on and develop these ideas with their classes. In particular Unit Three on problem-solving was seen to have many good practical ideas and good prompts for student reflection.

The information on planning and assessment in Unit Four (planning) and Unit Five (assessment) was seen as useful. It was presented in a practical way which, according to the lecturers, students liked and which facilitated further discussion. The mathematics examples here were also adapted by some of the lecturers, who had used the material with students training to teach in the FET band (both mathematics and mathematical literacy); this adaptation had not presented problems. The mathematics lecturer in that case had brought additional handouts to the class, while the mathematical literacy lecturer had adapted the actual text before handing it out to her class.

Lecturers commented that their students had found the materials challenging, and that this challenge had led to growth in their students. The fact that the materials focused on mathematics and not on general teaching and learning made the materials a powerful medium to begin debate and discussion at the level and interest of the students. Most of the lecturers also commented that their students had found the materials reader-friendly. The case studies in Unit Three were seen as particularly effective in making their point about different teaching styles.

All of the lecturers who were involved in the collaborative development of the materials expressed their thanks to SAIDE for organising the platform and making available the product (the ACEMaths materials), which they felt had enriched their courses, whether they had used the whole guide or parts of the guide.
The key ideas that emerge from an overview of the comments indicate that people like to find materials that are:

· relevant;
· up-to-date; and
· useful in the sense that they contain:

· practical ideas;
· hands-on activities;
· theories of education illustrated in practice; and 

· explanations of the historical development of mathematics teaching linking theory to present curriculum issues.
Criticisms, obstacles to use, and suggestions

Most lecturers pointed out that they had time constraints, and that the length of the materials made it difficult for them to mediate all of the key ideas presented in the materials let alone work through very many of the activities in the text. They were aware of the burden the materials placed on their students in terms of time commitment but they pointed out that generally students who made the effort to work through the guide and the set activities had benefited enormously from this work.

In relation to the amount of reading required of the students, some lecturers wondered if the students would indeed do the reading they had been set in preparation for lectures. There were mixed views on this, ranging from doubting that students would (or even could) do the reading, to a belief that the readings were possible, if students put in sufficient effort. (This was also said to be the experience of lecturers – some students did and some did not prepare for lectures as requested.)
Lecturers themselves felt confident enough to facilitate the materials with their student groups, but they worried about the ability of tutors, who lacked experience, if they were tasked with facilitating the materials with several groups. (The examples of UKZN and Wits LSEN can be noted here. In 2007 the two lecturers at UKZN used the materials in two different courses with a group of about 15 students, but in 2008 they were expecting 700 students. The Wits LSEN ACE had a group of 30 students in 2007 and a group of 143 students in 2008. Reports of these uses have not yet been heard.)

The amount of mathematical content in the guide was seen as a potential problem. Some lecturers felt that a great deal of prior teaching was needed for students to complete certain activities, and they wondered if the mathematics coverage in the guide might create problems for students with an inadequate mathematical background.
The additional readings for Unit Six were seen as very useful and interesting but also very long. This issue was not resolved in the discussion.
Some of the activities in the materials call for active classroom reflection, which assumes that students using the materials are practising teachers. This is thus not suitable for pre-service teacher education programmes where full-time students only have brief periods of teaching experience at set times in the year. This was seen as something that individual lecturers could adapt where necessary according to their student group. The majority of users of the materials were from in-service teacher education programmes with students who are practising teachers.

An evaluation of the negative comments and suggestions indicates that individual users have differing perspectives on the use of materials. The findings indicate that users were able to adapt the materials to suit their purposes – making obstacles less enduring than they may be in the case of published materials. The accessibility and adaptablity of the OERs mean that users can overcome the problems they encounter with the materials according to their particular needs and circumstances.
Models for reuse, reworking, remixing and redistribution

The goal of the project was to pilot a collaborative process for sharing, adapting, and reusing learning materials for teacher education in an OER environment. The collaborative process was discussed in Part One of this report. The data (summarised in Part Two of the report) that were collected at the various implementation sites give insight into the potential for reuse of the materials based on adaptation and reuse in the pilot phase. This reuse of the materials is discussed below, where each different form of reuse is put forward as a potential model for reuse.
What is it about OERs that facilitate reuse?

As a result of the licensing arrangements and electronic formats, OERs are freely available for adaptation and reuse:
· without the cumbersome and often expensive process of permission seeking;

· without limitation on how much of the material is used; and
· with relative ease, because they are presented in electronic formats that facilitate reuse.
Does the existence of freely available and freely adaptable material help?

Through this project it was possible to test the variety of ways in which these particular OERs were taken up, and whether or not they were perceived to be of value to those who used them. The positive feedback from both the student and the lecturer user groups indicate that the materials have a lot to offer. All lecturers, whether they used the full guide or only part thereof, indicated that the materials had been used in an area of need. The materials proved distinctly helpful.

How does adaptation/reuse vary?

Adaptation/reuse varies according to the needs of users and the constraints under which they are operating. The experience of the user also plays a role in the extent to which s/he uses and adapts the materials, though this is also subject to operating constraints.
This section describes six different models of take-up of the SAIDE ACEMaths materials. One way of categorising these models is in terms of the four main types of activity enabled by OERs (see Wiley 2008):
Reuse – Use the work verbatim, just exactly as you found it 

Rework – Alter or transform the work so that it better meets your needs 

Remix – Combine the (verbatim or altered) work with other works to better meet your needs
Redistribute – Share the verbatim work, the reworked work, or the remixed work with others (Wiley 2008)

The take-up of the SAIDE ACEMaths materials represents six different possible models, which can be classified according to Wiley’s categories.
Reuse: simply using the SAIDE ACEMaths materials in the form in which they have been produced by the collaborative team from SAIDE without any adaptation.

· In the first model of reuse of the OER materials, the lecturer who used the materials was able to maintain his existing programmes without change, but could bring in the SAIDE ACEMaths materials to consolidate and elucidate concepts being taught in his courses. The lecturer used one unit as an additional reading. No existing material was dropped to accommodate the new material – it was simply added to the existing body of material given to the students.

· A second model of reuse of the materials was seen where the lecturer replaced the existing course materials for a part of one of her courses. This lecturer used two units after she had decided that the quality of the materials was good enough and that they were applicable for that particular aspect of her course.
· A third example of reuse, in this case of the full set of SAIDE ACEMaths materials, was seen at three sites. The full set of materials was used exactly as produced by the collaborative team. Lecturers using the SAIDE ACEMaths materials in this way made full use of the availability of the materials, and used them to replace or create materials for an entire module within a course programme.

Rework: using the SAIDE ACEMaths materials but revising them as needed to make them better suited to their application in the given programme.

· At one site, after the lecturer had used the full set of materials for one of her modules, she decided to rework the materials, to bring them more in line with the presentation of her other course material. In this model the lecturer made excellent use of the SAIDE ACEMaths materials, while at the same time ensuring greater uniformity of the materials. This was seen as an improvement since it created less potential for stress in the student group in relation to differences in the material for the different modules for which they register.

Remix: using the SAIDE ACEMaths materials unadapted or in a revised form and including them together with other material to produce a substantially different final set of materials ready for application in a programme.

· In the first model of remixing of the materials, lecturers at two of the institutions in the pilot study produced new course materials, including one full ACEMaths unit as part of the new materials. They used the unit fully and without any adaptation. Lecturers who have existing material are able to add material from the SAIDE ACEMaths materials in this way in order to create new study material that incorporates the OER material together with other material.
· In the second model of remixing of the materials, the lecturer rewrote her existing course materials, adding to them substantial excerpts from the ACEMaths materials. In this model, lecturers who have existing material are able to revise material from the SAIDE ACEMaths materials and combine them with other materials in order to create new study material, which incorporates the new material and the existing material. This constitutes revision of the SAIDE ACEMaths materials, implying the need not only to supplement the material chosen from the SAIDE ACEMaths materials but also to customise it in some way or another. This customisation is possible because of the nature of the OERs.

There was no example of redistribution in the pilot study. Only at the end of the pilot were the materials redistributed through the OER Africa website. In addition to this, the two revisions produced by users during the pilot period will be uploaded for redistribution.
Conclusion

The scale, variety and quality of the take-up indicates that the potential of OERs in teacher education can be realised in practice in ways that save time and money and build capacity across the system.
· The free availability of the SAIDE ACEMaths materials meant that where they were seen to meet a need they could be used, with a reduction in the cost and time entailed in developing new materials.

· The availability of the materials as OERs assisted by eliminating the need for purchase of published materials. This was particularly important for the institutions that used the full set of units.
· Adaptability of the SAIDE ACEMaths materials (made possible through licensing and availability in electronic format) gave users the freedom to customise the materials to meet their own particular needs. This is a distinguishing feature of OER materials licensed to allow derivatives, since conventionally licensed published materials cannot be customised and can only be supplemented where they do not meet a particular need.
· The fact that the ACEMaths materials were OERs meant that they could be absorbed into other materials, enriching these materials, without distracting from the general flow. This was also made possible by the electronic format of the materials, from which and into which cutting and pasting follow naturally. 

· As OERs, the ACEMaths materials could be reused in whatever form suited the user, without limitation on the amount of material reused. This allowed for a better fit of the materials into existing programmes according to users’ needs.

· As OERs, the ACEMaths materials could (can) be used for successive groups of students on the same programme, or further groups of students on different programmes, without the need to request special permission.
In conclusion, the SAIDE ACEMaths project has given practical expression to the strategy articulated in the policy research on distance education undertaken for the CHE. It has shown a way to set up and manage a ‘virtual centre of innovation for course design and development’ for the development and use of quality learning resources in an OER environment.
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� The Organisation for Economic Co-operation and Development’s Centre for Educational Research and Innovation.


� Colloquially known as Wits.


� For more, see Creative Commons. License your work. http://creativecommons.org/license/.


� The site can be viewed at: www.oerafrica.org/Communities/ACEMathematics_Home.aspx


� ‘Contact’ indicates full-time programmes with regular lecture times; ‘mixed mode’ indicates part-time programmes that have lectures during holiday periods and/or on weekends.


� At Wits the contact sessions are called residentials since they are periods when the students are in residence at the university.
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