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				Professional development of tertiary mathematics educators: A landscapes of practice approach

				Abstract

				Student retention and success in science, technology, engineering and mathematics (STEM) in higher education is affected by many factors. Amongst these is that mathematics courses often serve as a gatekeeper, rather than a gateway, to STEM programmes. Because of this, improving the retention and success of students, on a national scale, is important and relies on the professional development of tertiary educators within the mathematics discipline. The Diagnostic Mathematics Information for Student Retention and Success (DMISRS) project attempts to engage tertiary South African mathematics educators to improve students’ performance in STEM programmes. In the project, workshops and symposia develop a community of South African mathematic educators who can learn from each other to better serve their particular needs. The paper posits landscapes of practice as a useful tool to show how the DMISRS project participants move from ‘islands of practice’ towards landscapes of practice through processes of legitimation and participation. These processes enabled knowledge hierarchies to be dismantled over the project’s lifespan. The paper shows how the lens of landscapes of practice further enabled reconsideration of the practices underpinning the broader project. 

				Keywords: tertiary mathematics educators; professional development; landscapes of practice; communities of practice

				Introduction

				Student retention and success in science, technology, engineering and mathematics (STEM) in higher education is affected by many factors, including socioeconomic factors, cultural disparities, and psychological intricacies (Hultberg et al., 2008; Krause & Coates, 2008; Kyndt et al., 2017; Murtagh, 2012). Because of this myriad of factors, improving the retention and success of students on a national scale is complex. We contend that mathematics is a key gateway to STEM but often serves to hinder students’ progress through STEM programmes. One way to improve the retention and success of students in STEM is to enhance and develop the practices of tertiary lecturers, particularly those teaching mathematics at the first-year level. South African higher education, particularly STEM programmes, attracts the top 
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				school-leavers, and lecturers need to be capacitated to better teach these students, rather than placing the deficit on students themselves and, by extension, the basic education system (Boughey, 2009; Boughey & McKenna, 2021). Boughey and McKenna (2021) see this as a focus on institutional preparedness rather than student preparedness. 

				Such institutional preparedness relies on creating opportunities for tertiary mathematics educators to rethink teaching and learning practices. Lecturers are often steeped in their disciplines and practices and may resist new and untested pedagogical methods. They are also not necessarily trained as teachers and are appointed based on their research achievements and/or achievements within their discipline. Tertiary lecturers also operate under enormous time and resource pressures. 

				In this paper, we deploy a landscapes of practice (LoP) approach (Wenger-Trayner et al., 2014) to support and develop tertiary mathematics teaching. Such an approach, we argue, recognises and supports reflection and sharing of practices. The notion of LoPs emerges from the communities of practice (CoP) literature (Brown & Duguid, 1991; Wenger, 1998) and builds on situated learning (e.g. Lave & Wenger, 1991). The notion of LoPs offers terminology for reflecting on how learning occurs across CoPs. In this research, we apply the concepts of CoPs and LoPs to the Diagnostic Mathematics Information for Student Retention and Success (DMISRS) project, a national project aimed at working with mathematics lecturers to understand the learning needs of students based on the diagnostic information provided by school-leaving and higher education admission assessments. In this paper, we explore the following research question: 

				To what extent did the DMISRS project allow participants from various CoPs to see themselves, over time, as part of a broader LoP of tertiary mathematics education in South Africa? 

				The Diagnostic Mathematics Information for Student Retention and Success (DMISRS) project 

				The DMISRS project is a national project which started in 2018 to present mathematics diagnostic information obtained from the South African school leaving (National Senior Certificate - NSC) and higher education admission (National Benchmark Tests - NBT) assessments, at institutional and national workshops and symposia to engage mathematics educators around the needs of their students. 

				The project addresses the lack of alignment between students’ literacy and mathematical practices and the academic practices of their chosen disciplines. This gap results in significant attrition, which continues to widen inequality. It impacts the economy and future development (in contact institutions in South Africa, almost 15% of all registered students have dropped out of their studies by the end of regulation time, and a third to less than half obtain their degrees in regulation time (DHET, 2022). The DMISRS project sought to contribute towards the national imperative to address the problem of high failure and dropout rates in STEM programmes, specifically in first-year mathematics courses (CEA, 2018). 

				This was achieved using a large mathematics diagnostic information data pool (DBE, 2023; CEA, 2023). The analysis of this data pool and an overview of current curriculum-integrated support initiatives were the focus of presentations to and by colleagues and higher education management. Table 1 shows the activities undertaken in the project between 2018 
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				and 2021. The themes that emerged in these activities and the number of participants across these activities are also shown. It was expected that the outcome of these presentations and symposia would be that colleagues and institutions would be encouraged to use the information from analysing the school leaving (NSC) and higher education admission (NBT) mathematics test results. Whereas these results can be used for selection and placement, this project focused on their use for curriculum-integrated student support. The immediate institutional benefit anticipated was that greater information regarding curriculum-integrated support initiatives could guide institutions in making better decisions regarding how best they might enhance the learning experience of their first-year students (CEA, 2018). Investigating and sharing current practices in terms of curriculum-integrated support for mathematics was incorporated in the symposia to facilitate further development and identification of ‘best’ practice (CEA, 2018). Mathematics educators were encouraged to make evidence-based decisions for curriculum change, enhancing the first-year experience, increasing retention and success and reducing attrition.

				Table 1:	DMISRS project activities, participants and themes (2018 - 2021)

				

				
					2018

				

				
					2019

				

				
					2020

				

				
					2021

				

				
					Workshops

				

				
					4

				

				
					5

				

				
					2

				

				
					3

				

				
					Symposia participants 

				

				
					44 (21 institutions)

				

				
					52 (21 institutions)

				

				
					56 (21 institutions)

				

				
					66 (21 institutions)

				

				
					Symposia themes

				

				
					Review of the curriculum; Open Educational Resources; staff development and motivation; understanding students; and best practices in blended learning

				

				
					Collaboration; courses that impede graduation; Mathematics and/for other disciplines; and psychological well-being of students

				

				
					Assessment; performance; blended learning and curriculum development in the time of COVID-19

				

				
					First year Mathematics: From crisis mode to the new ‘normal’

				

				From islands to communities to landscapes of practice

				Unfortunately, in higher education, many educators operate in what have been termed ‘islands of practice’ (Macpherson & Clark, 2009; Pyrko et al., 2019) rather than communities of practice. Our view in this paper is that learning occurs through the lived experience of participation in the world (Wenger, 1998). We adopt a situated learning approach (Lave & Wenger, 1991). Within such an approach, learning is defined as legitimate peripheral participation in CoPs (Lave & Wenger, 1991; Wenger, 1998; Barab et al., 2006), and mastery of knowledge and skills depends on ‘newcomers’ moving towards full participation in a community’s sociocultural practices (Lave & Wenger, 1991). Legitimate peripheral participation means that, for learning to occur, members must have access to other participants and the legitimacy to make contributions, negotiate meaning and develop a shared practice (Wenger, 1998). 

				Activities, tasks, functions and understandings do not exist in isolation but are part of broader systems that give them meaning; as such, learning is not just about mastering these activities and tasks, etc., but about participating in these broader systems (Lave & Wenger, 1991). Of course, in a CoP, members have different interests, make diverse contributions and hold different viewpoints. However, they share understandings about what they are 
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				doing, that is, they develop a shared repertoire for mutual engagement in a joint enterprise (Lave & Wenger, 1991; Forman, 2020). 

				One of the characteristics of a CoP is boundaries: the more tightly knit a community, the stronger these boundaries may become. However, the role of these boundaries is as much to keep the insiders in as it is to keep outsiders out (Wenger, 1998; Pyrko et al., 2019). Moreover, these “epistemic boundaries manifest through knowing, but are grounded in identity investment and a regime of competence negotiated by the local community” (Pyrko et al., 2019:484). Hence, the notion of peripherality: ‘newcomers’ move from non-participation to participation as they learn. Indeed, newcomers entering a CoP may use non-participation as an opportunity for learning (Wenger, 1998). Ultimately, from a situated learning perspective, learning is about engaging in and contributing to the practices of their communities (Wenger, 1998). 

				However, within a CoP, learning to talk (rather than learning from talk) is key to legitimate peripheral participation, and newcomers need to learn to talk within practice rather than simply talk about practice (Lave & Wenger, 1991). That is, ‘information’ should not be provided for its own sake but should build up to an identity of participation (Wenger, 1998). As such, learning is not just about developing or enhancing competence but also involves experiencing practices as meaningful through participation in those practices (Wenger, 1998). Thus, learning and knowledge rely on competence and experience (Wenger, 1998). 

				More recent developments in this approach have shown that, although a CoP negotiates their own joint enterprise, they do this within the broader system and the influence of institutions (Wenger, 1998). As a result, the notion of landscapes of practice emerged (Wenger-Trayner et al., 2014). Still more recent work (Pyrko et al., 2019) has shown that CoPs require triple-legitimisation, that is, legitimisation at the community level, the organisation and within the broader landscape. At the community level, individuals “require autonomy to develop their learning partnerships” (Pyrko et al., 2019:494). At this level, “facilitators may help practitioners to connect so that they can develop new, meaningful conversations” (Pyrko et al., 2019:494). At the level of the organisation, CoPs need “time, exposure to the rest of the organisation, and acknowledgement of their role”, which relies on “cultivating a working environment where people are engaged, and where they trust and care for each other” (Pyrko et al., 2019:495). However, CoPs must also be exposed to the broader landscape so that their “members develop their competence and knowledgeability in relation to other relevant communities” (Pyrko et al., 2019:495). Such engagement with the broader landscape “allows for opportunities to access experts’ knowledge … and to grow the local community’s structural elements” (Pyrko et al., 2019:495). 

				There has been relatively little literature on the value of CoPs and, especially, LoPs in tertiary mathematics education. Although a wealth of literature exists regarding communities of practice and the professional development of mathematics educators (see Rosli & Aliwee, 2021 and Goos & Beswick, 2021), these two bodies of literature have seldom intersected. Most of what has been produced has looked at individual mathematics classrooms as CoPs (Biza et al., 2014; Biza et al., 2016), rather than how tertiary lecturers can form and sustain CoPs with colleagues within and outside their institutions. An exception is Olanoff et al. (2021), who focus on developing mathematics teacher educators using CoPs as a framework. 

				In the remainder of this paper, we will show how, in the DMISRS project, participants were drawn from ‘islands’ of practice, in some instances, and established institutional CoPs, in other instances. Moreover, we demonstrate how the DMISRS project exposed these 
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				participants to the broader landscape of practice of tertiary mathematics education in South Africa. In so doing, the project not only expanded their competence and knowledgeability, but also their identification with the LoP and helped to develop stronger structural elements within their communities. We reflect on how this may have implications for student success in mathematics and STEM more broadly in higher education in South Africa. 

				Data collection 

				As shown in Table 1, participants underwent various workshops, symposia and webinars during the DMISRS project. As part of the monitoring and evaluation process for the project, various feedback surveys were undertaken, beginning in 2019. These surveys were all administered online. Further surveys were conducted after the symposia held in 2020 and 2021. The first (2019) survey specifically focused on institutions’ existing practices regarding the types of student support offered. Subsequent surveys focused on participants’ experiences of the activities undertaken within the project. Most of the questions were closed-ended, but some open-ended questions were also included. These surveys had different numbers of responses, depending on the number of participants and the response rate at the time. 

				In addition, in 2021, participants participated in semi-structured virtual interviews that were between 30 minutes and one hour long. Interviewees were chosen according to the extent to which they participated in DMISRS symposia between 2019 and 2021. Nineteen participants (from 14 universities) were identified as frequent symposia attendees and invited to participate in these interviews. Eleven participants (from nine universities) consented to participate. These interviews focused on participants’ experiences of the project and areas for improvement. 

				Ethics (CHED REC 2019_2) for research associated with the DMISRS project was received from the Centre for Higher Education Development at the University of Cape Town.

				Analysis of participants’ experiences of the DMISRS project: Key findings from 2019 to 2021

				In 2019, two key findings emerged from the survey. The first of these was that few institutions effectively used the NBT and NSC scores for diagnostic and curriculum development purposes. Most institutions represented in the survey in 2019 (75%) did not use these scores to identify student support needs. Perhaps as a result thereof, although all the institutions reported a range of student support interventions or curriculum-integrated student support activities (e.g. special sessions, tutorials, additional materials, peer support, hot seats, lecturer support, etc), more than half of the respondents suggested that these interventions and activities were only somewhat effective or ineffective. 

				The second finding was that the workshops held, while useful for the participants, required rethinking. Their usefulness was seen in that 93% of participants intended to apply lessons they learned in the workshops in their future planning. Despite these positive intentions, the participants suggested additional elements that would benefit them in future workshops, for example, how other universities apply NBT results, suggestions on assessing the effectiveness of student support efforts, and additional interactive workshop sessions. The same was true of the symposia held: a majority of participants (89%) reported that they intend to use what they had learned at the symposium in their future planning, albeit that many (75%) also offered 
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				suggestions for future symposia (e.g. inviting additional stakeholders and specific topics to be covered).

				In 2020, there were noticeable shifts in how the project participants related to the activities offered. A key finding from the survey undertaken in 2020 was that 69% of respondents said they need support to change their student support service offerings. This finding demonstrated a shift towards greater openness towards reflecting on how better to offer mathematics courses, as opposed to the results in 2019, where many participants located the deficit either in the students themselves or in a lack of university resources. Nonetheless, respondents noted several concerns regarding the incoming student cohort, such as knowledge gaps, unequal access to education resources, and an increased need for academic support (as was the case in 2019), but also noted some positives to come out of the 2020 year, including an increased sense of independence, confidence and resilience among students. 

				An additional shift was noticed in that participants began to appreciate the project for fostering a feeling of community - something that had not emerged in 2019. Linked to this, there also appeared to be a greater inclination towards using the diagnostic information available to inform teaching, learning and curriculum design. Almost all (94%) respondents reported that they intended to apply what they felt was their biggest takeaway to their future planning, such as developing diagnostic measures and tools to use in formative assessments and curriculum development. 

				In 2021, further shifts in the participants’ responses to the project were noticed. Again, two key findings emerged. The first was the need to embrace technologies and innovative solutions available for teaching and learning. However, more importantly for this paper, a second finding related to the academic community’s value in sharing common experiences and challenges emerged. 

				In addition, the interviews conducted in 2021 highlighted the positive impact that the project had on interviewees’ teaching practices, primarily through its collaborative nature. Sharing resources, perspectives, experiences and common challenges emerged as a source of growth and comfort to project participants, especially as higher education moved online due to the COVID-19 pandemic. The interviews highlighted the significant connecting role played by the project and the positive impact on participants. 

				The participants made several recommendations, including greater in-person engagement and greater efforts to stimulate interaction between participants and invite a more diverse audience, specifically those who hold the power to implement changes within first-year courses. The participants also suggested that the project team consider creating an online resource hub in which DMISRS participants could further network and access past reports, symposia presentations, etc., and share resources and upcoming events. Table 2 summarises the key findings from participant feedback and shows how these increasingly highlight collaboration and cooperation. 
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				Table 2:	Key takeaways from participant feedback (2019 - 2021) 

				
					2019 Feedback

				

				
					2020 Feedback

				

				
					2021 Feedback

				

				
					2021 Interview findings

				

				
					Two biggest takeaways:

					Student support interventions are viewed as somewhat effective or ineffective.

					Workshop and symposia content required rethinking.

				

				
					Two biggest takeaways:

					Greater openness towards reflecting on how to offer mathematics courses better

					Participants began to appreciate the project for fostering a feeling of community.

				

				
					Two biggest takeaways:

					The need to embrace technology and innovative teaching and learning methods.

					The value of the academic community lies in sharing common experiences and challenges.

				

				
					Two biggest takeaways:

					Sharing resources, perspectives, experiences and common challenges is a source of growth and comfort to participants.

					Participants made several recommendations, mainly aimed at greater efforts to stimulate interaction between participants.

				

				Discussion: the DMISRS project as an emerging landscape of practice

				In communities of practice, “practitioners regularly think together about real-life problems … [and] mutually draw on one another’s performances in practice as cues for action” (Pyrko et al., 2019:483). Through this thinking together, CoPs develop joint enterprise, mutual engagement and shared repertoires (Wenger, 1998; Forman, 2020). About the impact that the DMISRS project has had on interviewees’ work, the collaborative nature of the project increasingly came to the fore, as described in the previous section. 

				As Viskovic (2006) argues, through communities of practice, teachers strengthen their learning and professional identity as teachers. In the DMISRS project, the coming together of academics from around the country and the sharing of knowledge, experiences, challenges and problem solutions positively affected those participants interviewed at the end of 2021. Nine of these eleven interviewees noted this kind of impact and spoke about the “collegiate nature” of the project. They have benefitted from learning from like-minded individuals, felt comfort in knowing other institutions face similar challenges, learned about solutions and resources from shared problem-solving, and highlighted new ideas and perspectives in higher education. Three interviewees further noted that the project offered various networking opportunities. As an example of this, one participant stated that: 

				I think that the symposia as well as the workshops were useful to me in the sense that they gave me a better picture of what others experience; sometimes there are differences, and sometimes there are similarities…It’s useful to hear other people’s voices and experiences.

				These results demonstrate the participants’ formation of a self-governed learning community of practitioners (Pyrko et al., 2019). In this learning community, the participants were increasingly able to address real-life problems in their context, and the project offered opportunities for professional development (Pyrko et al., 2019). These findings also show the emergence of a LoP as “a totality of practitioners … encompassing a living and emerging body of knowledge” (Pyrko et al., 2019:485). In such LoPs, emphasis is on the “multiplicity of practices 
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				involved [the differences and similarities that one participant mentions], the importance of boundaries among them [“what others experience”], and with problematising identification and knowledgeability across these boundaries” (Wenger-Trayner et al., 2014:27). 

				The emergence of this LoP had implications for the participants’ learning and teaching. Due to the collaborative learning opportunities provided by the DMISRS project, six interviewees also spoke about the changes they have made to their teaching and learning practices. This included concrete changes to teaching practices, such as closer supervision of lecturers, splitting up of large classes, and exam preparation; as well as incorporating specific digital tools that interviewees learned about from their DMISRS colleagues. As Pyrko et al. (2019) argue, building on the work of Polanyi (1962), individuals hold tacit knowledge, and within LoPs, individuals can make this knowledge explicit through a process of ‘thinking together’, which is the “way in which individuals engage with the landscape” (Pyrko et al., 2019:489). 

				The DMISRS project is specifically centred around student diagnostic data, and many of the events and offerings are aimed at exposing participants to the value of diagnostic data for teaching and learning and student support. Three interviewees noted that increased attention had been given to using diagnostic testing results to better understand student profiles in their institution. One interviewee noted the institutional workshop that the DMISRS team ran at their university, and how the workshop helped to inform the department on how to structure the course better and scaffold students’ learning. Another three interviewees spoke about how they came to better understand the profiles of their students, and how diagnostic data can be used to identify areas that need support.

				As Wenger-Trayner et al. (2014:19) argue, individuals: 

				Cannot be competent in all practices in a landscape, but [they] can still be knowledgeable about them, their relevance to [their] practice, and thus to [their] location in the broader landscape. 

				In this project, the participants were initially unsure of how diagnostic student data could be used to address teaching and learning needs. However, they developed their knowledge and, in turn, their competence within their CoPs, through engagement with the project. What drew the participants to the project was the fact that their “local practices are related, overlapping, and/or complementary” but what bound them together through the various years of the project became their “shared sense of accountability to what matters to their everyday work, as well as the adoption of similar styles and discourses” (Pyrko et al., 2019:491). 

				As mentioned above, interviewees reported learning about valuable teaching practices and digital tools to support students’ learning. In addition, one interviewee noted implementing small tutorial groups due to what had been learned in a DMISRS event, and another two interviewees spoke about an improvement in scaffolding students’ learning. Unfortunately, due to COVID-19 and the move to online education, several interviewees noted the difficulty in assessing the impact of the DMISRS project in light of such fluctuating conditions and inconsistent teaching environments. Student support has changed dramatically since 2020, making many suggested mechanisms irrelevant. Furthermore, this shift is especially difficult regarding diagnostic data, as designing and implementing online assessments remains challenging for institutions. As the DMISRS project continues in a post-pandemic world, collaborating around online assessment and education issues will be undoubtedly beneficial. Irrespective of events on the scale of the COVID-19 pandemic, “LoPs change dynamically, 
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				depending on new problems and hot topics arising, and therefore the processes and structures are emergent” (Pyrko et al., 2019:495). 

				LoPs are always changing, so to cope with the realities of complex, messy, and increasingly interlinked entities, people need to be prepared to engage across their LoPs with practitioners from other organisations. (Pyrko et al., 2019:496) 

				This always-emergent and constantly-changing nature of LoPs was also evident in the suggestions the participants made for the project’s future development. 

				Participants called for even greater interaction during DMISRS events, and two interviewees asked that invitations to DMISRS events be expanded to include other departmental staff and speakers from different countries. In addition, as networking, knowledge-sharing and collaborating became increasingly important parts of the DMISRS project, the need to create a repository of shared resources was noted by two interviewees. Such a shared space in which past event information and resources, and where members can network with each other, may be useful going forward, especially as the DMISRS project wraps up.

				The findings discussed above suggest that the major contribution of the DMISRS project was the community-building that took place through events and engagements. The intention is that HEIs will understand their students’ profiles and associated needs from the institutional workshops, webinars and symposia, and use the space to reflect on their teaching and learning practices. There should also be an improved understanding of the use of diagnostic data and how to analyse and use this data to review and adapt curricula. In addition, the project enables HEIs to share commonly experienced challenges without clear-cut solutions. The project also catalyses increased inter-institutional interactions and relationships. It provides a collaborative space for HEIs to share their teaching and learning experiences, ideas, and successful student support 

				The short-term outcomes may help HEIs learn new teaching and learning strategies, learn new ways to support their students and enable academics to feel a sense of belonging not only to a community but also to a broader landscape of practice. In the long term, this may help ensure that curricula and support programmes are improved collaboratively by evidence-based decision-making and reflecting on diagnostic data and empirical theory. This contributes to the ultimate impact of the DMISRS project: at-risk first-year mathematics and STEM students are supported through a targeted approach to learning.

				Conclusion

				At first, institutional partners were hesitant to fully participate in the DMISRS project team. This was to be expected given that: 

				Sharing meaning between different communities may be more challenging than learning within the boundaries of one learning community. Learning between different communities requires practitioners to be prepared to go through acts of transformation as they seek to understand how knowledge from another community may fit within the context of their own work (Pyrko et al., 2019: 485). 

				Indeed, the boundaries that demarcate different communities of practice are not just designed to keep others out but also to provide the connections between members that come with being part of a CoP; as such, these boundaries serve to include, since they may also exclude (Wenger, 1998). 
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				Nonetheless, this proved to be a barrier during engagements with institutions. While DMISRS participants were encouraged to implement new teaching and learning techniques and methodologies, they may not have had the power or authority within their department to make changes, especially to the curriculum. Again, this is a characteristic of CoPs, which are constituted by ‘economies of meaning’ where power relations are uneven and ownership of meaning may be contested (Wenger, 1998). These economies of meaning also affect LoPs because some communities are more powerful and valued than others (Contu, 2014). In the DMISRS project, it initially became clear that “competing voices and competing claims to knowledge, including voices that are silenced by the claim of knowledge by others” were evident (Wenger-Trayner et al., 2014:16). This created knowledge hierarchies among participants, which needed to be ameliorated. Over time, however, this became less of a problem. 

				Furthermore, the initial focus of the DMISRS project was on leading the development of enhanced teaching and learning and support mechanisms, rather than on facilitating the sharing of practices and co-creation of knowledge. However, it soon became clear that “regulations do not produce practice: even a practice of strict compliance is produced by the practitioners” (Wenger-Trayner et al., 2014:16). Or, as Wenger (1998) initially argued, in a CoP, stasis requires as much work as change. From a situated learning perspective, this meant moving from a teaching intervention to a learning intervention, where a teaching curriculum supplies and structures the resources for learning and is mediated by an instructor, and where a learning intervention involves participation in CoPs and fostering relationships that tie participants together (Lave & Wenger, 1991). 

				Despite an exceedingly challenging time for tertiary education worldwide, the data reported herein highlight the value that the DMISRS project had for its participating members. Opportunities for collaboration are especially critical as the education community grapples with the so-called ‘new normal’. Shared problem-solving, especially regarding online teaching and support, can strengthen first-year learning experiences. Within institutions, CoPs develop the competence of practitioners to solve their everyday problems at work. However, practitioners must also keep up-to-date and develop knowledge of the broader LoP relevant to them (Pyrko et al., 2019). 

				This paper demonstrates that it may be helpful for “organisations to think intentionally about LoPs and the ways of strengthening the ties of local communities with their relevant landscapes” (Pyrko et al., 2019:493), as the DMISRS project has done. It is important to note that the DMISRS project deals with the landscape of tertiary mathematics education, but these principles could be relevant in other disciplinary contexts. It should also be borne in mind that knowledge - and people’s relationships with learning - are a process rather than an entity and, as such, it is difficult to ‘implement’ LoPs in an instrumental manner (Pyrko et al., 2019). Pyrko et al. (2019:483) further argue that:

				Support of communities within LoPs requires legitimisation at three distinct levels: not only at the levels of community and organisation, but also by paying attention to the changing epistemic characteristics of the landscapes. 

				This does not only have to rely on “formal alliances, projects or initiatives aimed at bringing organisations together” (Pyrko et al., 2019:491), though this was the case in the DMISRS project. 
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