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The learning spaces of higher education are changing with collaborative, agile and technology enabled spaces ever more popular. Despite the massive investment required to create these new spaces, current quality systems are poorly placed to account for the value they create. Such learning spaces are typically popular with students but the impact they have on learning outcomes is difficult to capture. Taking a design-research approach, this paper presents a way of assessing the value of learning spaces in context through systematically mapping the expectations reified their designs in terms of both the activity the spaces create and the subsequent learning the activity creates. While presenting a series of specific tools that support this mapping exercise, this paper also contributes to a larger conversation about the sorts of tools and processes the academic community might use to in taking a more active role in accounting for the quality of our work.
Introduction
This paper reports on an ongoing design-research project investigating the use of design thinking processes for quality enhancement in higher education. Design-research is an approach that seeks to increase the impact and transferability of educational research by engaging in iterative cycles of educational design that is both informed by, and contributes to, theory (Kelly, Baek, & Lesh, 2008; McKenney & Reeves, 2013). This iteration of the project focuses on next generation learning spaces, an area currently attracting massive capital investment in higher education and argues the case for the use of service design thinking in the ‘quality’ processes used to evaluate the use of designed learning spaces. 
The paper also mounts a deeper argument for more nuanced accounts of the quality that design processes offer. It is built on the contention that theories of both learning and value are reified in the designed processes of our institutions, including their quality processes, and that the currently dominant processes embody thin theoretical understandings that do not support a truly educational discussion of quality. As has been noted previously in this journal the ‘quality revolution’ of the last two decades has been a revolution amongst policy makers, one that the academic community has ‘reacted to, rather than acted to achieve’ (Saarinen, 2010, p. 56). Accepting this revolution as complete, or at least irreversible, and moving beyond a simple critique of neoliberalism, inertia or compliant indifference (Harvey & Williams, 2010), the objective here is to contribute to a conversation about what tools and processes the academic community might develop to take back authority and jurisdiction in accounting for the quality of the work  we do.
The argument is presented in three parts. The first section will introduce the design intent, the theories of learning and the values promoted by so-called next generation learning spaces. This is followed by an argument that current quality assurance systems, built largely upon the quantitative proxy measures of neoliberal governance (Allais, 2011; Lingard, 2011) work from narrow theories of mind and so have limited capacity to engage with or account for the complex interaction between learners, learning and learning spaces. The later part of the paper will move to design, presenting examples of workable service design thinking tools (Strickdorn & Schneider, 2010) that support a utilisation-focussed  approach to institutional research that makes theories-in-use visible (Patton, 2012; Zepke, Butler, & Leach, 2012). These tools are framed by an adaptation of a logic chain type process (Funnell & Rogers, 2011) called conjecture mapping (Sandoval, 2014). 
Next generation learning spaces
Natural and built environments shape social relations and practices (Braudel, 1995) such that places of learning have a profoundly pedagogical impact on human experience (Gruenewald, 2003). In formal education there is renewed interest in these built environments and as a consequence the learning spaces of many higher education campuses around the world are changing rapidly (Matthews, Andrews, & Adams, 2011). Like the redbrick and campus visions of higher education that have gone before it, the emerging next generation of learning spaces respond to changing social understandings of the nature and role of higher education (Pearce, 2001). Notably these spaces speak to an era of a rapidly expanding mass systems of higher education that demands a more student-centred learning environment - one that responds to the idea of students as customers - while also seeking to integrate physical and virtual learning spaces (Scottish Funding Council, 2006). 
This next generation of learning space design is focussed on group or collaborative teaching/learning spaces. Design features include a move away from a focal point on the teacher by use of large square desks or larger rooms with ‘banquet’ style seating and projection to multiple walls; the use of tiered ‘U-shape’ seating that allows students to see each other and so maximise teacher and peer interaction; greater provision of electricity and dense Wi-Fi provision to ‘bring your own device’ (BYOD); provision of collaborative writing/drawing/design space such as writable walls (effectively very large white boards), and even desks and floors. Capturing many of these features is MIT’s Technology Enabled Active Learning (TEAL) room (Massachusetts Institute of Technology, n.d.) - the same type of space the authors of this paper use in their own centre (removed for review). Additional changes in technology include the installation of cameras to film proceeding that can be streamed externally to the space, or reviewed by participants in replay; the adoption of personal response systems that allow learners to vote on questions posed, or increasingly to interact through social ‘backchannels’ such as Twitter.  Furniture is mobile, adjustable and stackable allowing spaces to be quickly rearranged. A diversity of desk shapes are also now available enabling and enhancing different types of teacher and peer interaction.
The vision, or reified theory, of learning embodied in spaces following this design is often described in variants of the aphorism ‘guide on the side rather than sage on the stage’. They represent a distinct move from an instructivist to constructivist theory of learning, with students repositioned from reflective absorber of ideas to active participant in the educative process. The emphasis on ‘learning by doing’ is present in the re-imagination of other campus spaces beyond the classrooms and lecture theatres in ways that create the campus as social learning spaces. This approach has seen a high priority given to the greater provision of informal or ‘study commons’ spaces on campuses; a significant shift in the ratio of group to private study provision in libraries; use of space for both scheduled classes and student organised collaboration; the merging of social and study spaces including the provision of food and of ‘play’ space within the learning environment precinct (Lom & Sullenger, 2011; Matthews et al., 2011). 
Many of the spaces developed in this way have enormous aesthetic appeal. Compared to the industrial boxes they are replacing, the spaces have an organic and engaging feel to them; they are inviting and pleasant places to be and they tend to be popular with students. A continuing feature of major reviews of the research on these spaces, however, is the identification of a near complete lack of empirical evidence about the effects of these spaces on student learning outcomes in higher education (Blackmore, Bateman, Loughlin, O’Mara, & Aranda, 2011; Scottish Funding Council, 2006). A similar gap in the school education setting is beginning to be filled with research such as that from Waldrip, Cox, and Yu (2014) providing an insight into both the challenges and complexities of developing an evidence-based understanding of new learning environments. In a longitudinal investigation this study explored the interaction between notions of personalised learning and learning environments in six Australian schools over a three years period. With a focus on personalised learning their study developed an inventory (Personalised Learning Experience Questionnaire - PLEQ) to assess students’ perceptions of their learning environments and then explored the relationships between student’s wellbeing and their academic performance in English and Mathematics. Their research design adopted a Structural Equation Modelling (SEM) approach. SEM is a group of multivariate techniques that include multiple regression, confirmatory factor analysis, path analysis, ANOVA and multilevel models that is particularly useful with data that has multiple groups (Ployhart & Oswald, 2004). It is also a very flexible technique that allows researchers to test hypotheses about the relationship between variables and to build theoretical models from non-experimental data.
Waldrip’s team developed a SEM model that found a complex relationship where student well-being was related to both academic performance and the learning environment. However, it was found that the relationship between performance and the learning environment was indirect, working through well-being. More flexible and open approaches were found to be particular beneficial for older students. The findings also point to an indirect relationship that active learning directly increases student performance in STEM subjects (Freeman et al., 2014). The model shown in Figure 1 demonstrates the complexity of the system and provides an indication of how difficult measuring the impacts of different spaces on learning quality in any educational setting may be.  
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An expansive theory of learning
Current directions in the development of learning spaces are entangled with very strong assumptions about the nature of learning and the value that higher education campuses offer in the current era of online and mass higher education. Embedded in these designs of space is a broadly constructivist theory of learning – the idea that learning best occurs through largely dialogical interaction with both teachers and students and involves students being active participants in generating the learning experience. While consistently present in campus design trends, however, theories of active learning seem to be typically understood by designers of the spaces, and perhaps by many teaching in them, in highly philosophical terms and with little capacity to respond to the nuances of each educational setting (Blackmore et al., 2011). Emerging over the last two decades, the learning sciences and related areas in cognitive research are beginning to provide the science and the detail required to fill this gap (Sawyer, 2006). A major contention of this paper is that to address both the lack of empirical research, and the subsequent lack of appropriate quality assurance processes in regards to learning spaces, a much stronger understanding of the intent and objectives of these designs is required - one that goes beyond a vague philosophical position that a ‘guide on the side’ trumps a ‘stage on the stage’. While this aphorism is in keeping with a contemporary post-modern distrust of the expert (Schudson, 2006), there are also well developed and well evidenced theories on active learning available from the cognitive domain that can be drawn upon for design work and judgements of quality. 
One example of a strong theoretical foundation for active learning is the conception of education and learning as an expansive activity in the sense used in socio–historical activity theory (Engeström, 2001; Murphy & Rodriguez-Manzanares, 2008). Understood as an expansive activity, learning is about acquiring the tools of the learner’s socio-cultural context and ‘growing into the intellectual life of those around them’ (Vygotsky, 1978, p. 88). The use of these tools however, only makes sense when used for activity - the interaction between the learner and their context, including other learners. This approach does not see learning as an isolated product or performance but rather is the integration of concept, learners, and their community (Engeström, 2006). Lave and Wenger’s concept of situated cognition and the community of practice (Lave & Wenger, 1991; Wenger, 1998) builds on a similar conceptual base. This approach views learning as engaging in problem solving in the course of ongoing everyday activities. It emphasises the need for those who would foster learning to cultivate both community and networks (Wenger, Trayner, & Laat, 2011, p. 12).
The idea of learning as an expansive activity is receiving strong support in recent neuro-cognitive research where researchers such as Hutchins (2010) have argued that human cognition is best understood as part of a brain-body-world system, and that the cognitive processes involved in doing work, becoming expert, and in evolving work practices are in fact the same cognitive processes. While this research has been applied to education in some domains (see for example Roth & Hsu, 2014), the most popular theory-of-mind in use in higher education remains one in which the role of the body ends once it has delivered the brain to the classroom (Claxton, 2012; Roth & Jornet, 2013).
From an expansive understanding of education, built on empirical research into human learning, it is possible to develop a design brief for learning spaces that goes beyond a general desire to give greater democratic affordance to student participation. We can suggest, for example, that effective learning spaces will facilitate engagement in the mind-body-world systems of the context and the learning domain. That is, students using the spaces will move beyond engaging with each other and will collaboratively develop and shape tools and solutions to problems in their context and learning domain. Their connections will not simply be with each other and their instructors, but with the broader knowledge, professional and social systems relevant to their learning. The benefit of bringing more developed theory to a consideration of learning spaces and their quality is that it begins to provide a clearer understanding of the value proposition of new learning space and, hence, an alignment between purpose and quality evaluation. Theory shows us, for example, that new spaces may support the development of qualitatively new or different ways of thinking.
Campbell’s Law and the limitations of QA in the learning context
Current approaches to quality assurance (QA) are also entangled with very strong but very different assumptions about the nature of learning. Dominant QA models can be seen to have their roots in the development of off-the-shelf quantitative analysis software that created a capacity to measure social and business phenomena that simply did not exist before (Power, 1994). The emphasis on numbers has become a major trend in global education policy and public policy broadly (Lingard, 2011; Lingard & Sellar, 2013), bringing with it many assumptions from the discipline of economics (Allais, 2011). While increased audit capacity has changed the world, scholars noted very early the limitations of this change to social governance nicely captured by Campbell who argued:
The more any quantitative social indicator is used for social decision-making, the more subject it will be to corruption pressures and the more apt it will be to distort and corrupt the social processes it is intended to monitor (Campbell, 1976, p. 49). 
As in many other domains of social activity the use of simple quantitative indicators in quality assurance has become standard in higher education despite their potential to distort and corrupt being evident through no more than simple thought experiment. For example, a common measure in higher education is student completion. The basic assumption in choosing this indicator is that student completion correlates with higher quality teaching and that issues of quality lie principally with the teacher and institution rather than with what the student actually does. With only a little further thought, the potential for institutions to take actions that are actually counter to students engaging in quality work is evident. When completion rates are valorised or even incentivised, for example, it is evident that there is a strong structural incentive created for institutions to reduce academic standards even in the face of moderation and peer-review strategies. 
Beyond thought experiment, there is clear evidence of this sort of perverse effect taking place on grand scales in other educational settings. In Australia, for example, Lingard and Sellar (2013), have shown the way that some state governments (Australia has a federal system of government) have systematically ‘gamed’ the national system of literacy and numeracy testing in order to protect their reputational capital over and above making real improvements to the quality of learning. Similarly, in higher education, staff are being set performance measures derived from proxy quality measures rather than from learning theory (Miller & Seldin, 2014), with research showing that even statistically insignificant variation in those measures (Alderman, Towers, & Bannah, 2012) have an impact on academic careers (Boysen, Kelly, Raesly, & Casner, 2014). Consistent with Campbell’s prediction, there is even evidence is this setting of a negative correlation between the common quality measure of student satisfaction as reported in anonymous survey, and student performance in subsequent years of study (Carrell & West, 2010). 
It is evident, when examined closely, that many of the measures being used in quality assurance systems are chosen because they are easy to measure rather than that they measure the most significant things educationally (Coates, 2007; Shum & Ferguson, 2011). In doing so, they reify theories of learning that are often in stark contrast to those being used by the professionals charged with designing education in the form of curriculum, resources or, indeed, spaces. Developed from a neoliberal ontology (Allais, 2011), many common measures assume that quality in education is about the services that teachers and institutions provide to students rather than, say, an evaluation of the learning potential of the activities students engage in within the institutions (Kashif & Basharat, 2014; Zepke et al., 2012). It is no surprise then to see that a common quality measure like student feedback improves when learning designs are highly individualised and provide student with just-in-time support (Scott, Shah, Grebennikov, & Singh, 2008), even when learning designs are framed around learning outcomes such as collaboration, autonomous learning and social/professional engagement.
One might argue that it is an at least tacit understanding of this dissonance in embedded theories of learning that is at the heart of the disquiet that so many academics feel in regards to the neoliberal governance of higher education and their desire for greater autonomy from universal quality systems so commonly reported in this journal (Harvey & Williams, 2010). Design approaches, however, may offer a way to address the ‘disconnects’ that emerge between current quality processes and learning design. As will be seen through the rest of this paper, they can be used to better identify the value proposition of educational designs, including the design of learning spaces. As such, they offer higher education institutions and their auditing bodies the capacity to identify more appropriate quality indicators that are explicitly linked to educational design objectives.
Making quality visible through conjecture
Despite their limitations, processes of external audit and QA seem likely to be a significant part of the higher education landscape for the foreseeable future. Given this, there is a need for the academic community to develop approaches that can complement dominant QA strategies that provide contextual accounts of educational value. This final section of the paper offers service design thinking (Strickdorn & Schneider, 2010) as the basis to such an approach. To advance this argument, three design thinking tools that have been used or re-purposed in the design-research and teaching work of the authors will be presented. They are not presented as a complete solution, but as examples of the alternative ways of working the service design thinking way of working offers. They provide concrete examples of how utilisation-focussed evaluation (Patton, 2012) and institutional research (Zepke et al., 2012) can be made a common and achievable part of institutional quality cycles. 
The design thinking tools presented in this section are framed using Sandoval’s (2014) concept of conjecture mapping from the field of design-research. It is essentially an educational application of logic chain evaluation (Funnell & Rogers, 2011). It is an example of approaches from the growing field of design-research, a field that emerged within educational psychology in the 1990s with proponents recognising that education is complex and involves many variables that cannot be controlled. It recognises a need to understand learning beyond the controls of the psychology lab and has been developing methods to investigate the learning that occurs in the context in which it happens (McKenney & Reeves, 2012). 
In the context of new learning spaces, conjecture mapping is an approach that assists in fully articulating the purpose of, and decision-making within the educational aspects of the design. This articulation of what was supposed to work, and how it was supposed to work, provides fixed points for analysis and evaluation within the complexity of an educational environment. Sandoval’s approach starts with the assumption that educational designs and educational environments are inherently theoretical and intrinsically embody hypotheses about how learning happens. Conjecture mapping is an effort to make these hypotheses explicit and transparent. Figure 2 shows how it is possible to ‘map’ from the high-level hypothesis to their embodiment in educational designs and environments by way of identifying the mediating processes educational designs are intended to elicit and, in turn, the learning outcomes that should be derived from those mediating processes. The intended move from design to mediating process Sandoval refers to as a ‘design conjecture’, while the intended move from mediating process to outcome he refers to as a ‘theoretical conjecture’.
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The separation of design and theoretical conjecture is useful in understanding the limitations of current approaches to quality and evaluation in higher education. Many standard measures used in institutional quality processes relate, to some extent at least, to design conjecture and can reveal a great deal about the extent to which students went to class, engaged with online materials, had or perceived themselves to have had access to various types of service and support and so on. Many standard measures are good at accounting for questions of what activity occurred. They are less able to account for what that activity achieved in terms of learning outcomes or the theoretical conjecture within the design of the activities, materials and services. Of course it might be assumed that the success of educational design in reaching its theoretical conjecture is captured through student assessment and this may well be the case. Assessment, however, is rarely captured at the institutional level beyond a mark or a grade, and typically provides little or no information about what aspects of the education design actually supported the learning. 

There is an obvious value in being able to explain the design intent of any aspect of educational design from curriculum, to text book, to lesson plan, to reading list. Many aspects of educational design are in the hands of an individual teacher and so mapping the design intent may be an identical process to reflective practice. Even small-scale design, however, can benefit from processes that identify the dynamics within a learning environment that go beyond informal observation. Certainly when it comes to large scale pieces of educational design, the design of degree courses or of learning spaces to be used by multiple and diverse groups of learners for example, sophisticated methods are required to identify even intent and conjecture. One method with much largely unrealised potential in the education sector is service design thinking approach (Brown & Katz, 2009; Strickdorn & Schneider, 2010).
A cornerstone element of the design thinking approach is work in collaborative studios - an approach notably facilitated by many new generation learning spaces. One way to organise early studio work is the ‘design jams’ (Munnerley et al., 2014). Design jams seek to identify and communicate core goals, ideas and concepts effectively and can be used well in the early stages of a developmental evaluation process (Leonard, Fitzgerald, & Riordan, 2015; Patton, 2011). This is typically achieved through the deployment of a range of design thinking tools that are used to collect and organise relevant information. It is in this facilitation of the development of measurable statements of design intent that the design thinking approach offers the academic community a different approach to accounting for quality. Following are some tools that have been developed and/or repurposed by our design-research team to facilitate the development of clear statements of design intent in relation to learning spaces. 
Context setting
For most institutions new learning spaces are developed within the context of existing spaces with operational needs typically ensuring that redevelopment is staged, or even piece-meal. Understanding this context is an important part of understanding the value of any spaces, new or old. Figure 3 shows a simple tool that can be used to quickly develop an understanding of the context of learning spaces. Existing facilities on a campus or in a building can be added via post-it note. The graphic specifically references beyond the campus in recognition that higher education students do use other spaces as part of their learning experience, from home to the café across the road. The use of post-it notes allows for discussion and refinement of data such as exploring the ways in which different types of space are used in connection. Reorganisation can assist participants to articulate both how and why they use particular learning spaces, or how and why they imagine students using the spaces. These articulations form an initial account of the theories in use and the conjecture, of those involved. 
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Value proposition
A potential limitation of contextually driven accounts of the value of various parts of educational designs is their potential to become overly idiosyncratic. One approach to overcoming this is to draw from a taxonomy of learning activity such as the Structure of the Observed Learning Outcome (SOLO) taxonomy (Biggs & Collis, 1982). This approach was first developed as a way of assessing students’ work in terms of its overall quality rather than by counting how many parts of this or that were correct. The basic assumption is that student’s learning demonstrates increasing sophistication as they learn more. The verbs used in SOLO, as shown in Figure 4, can be used to map the levels of understanding evident in learner activity. Students who can debate, evaluate and synthesise, particularly in untaught or novel settings, are demonstrating a higher quality of learning than those who can identify, listen or recognise. Used in the context of learning spaces, SOLO supports the development of clear and potentially measurable statements about what learning activities a learning space design is intended to support. As such it offers a language for articulating both the design and theoretical conjecture intended in the space. 

[Figure 4 near here]

The value proposition design canvas developed by the Strategyzer team (Strategyzer AG, 2015) provides a potentially powerful way to use the language from SOLO and is reproduced at Figure 5. Designed to assist businesses develop clear statements about the value they offer customers, it can also be used to assist in the conjecture mapping process in education. This canvas supports an analysis that focuses separately on the customer and the product/service, seeking a specific articulation of how the product/service will be valuable to the customer by reducing their ‘pains’ or increasing their ‘gains’. In Sandoval’s terms, the canvas calls for a clear articulation of the design conjecture in the pain relievers and gain creators; and of the theoretical conjecture of how they address the customer needs. 

[Figure 5 near here]

Design Notes and concluding remarks
The few design thinking tools offered in this paper are part of a suite used by the author’s in teaching and research work. They are offered into a conversation and debate about the different approaches that the academic community could take in accounting for the value of their work. These are the sorts of tools that can assist in this process by providing those not engaged in lengthy educational research a way to be able to quickly and specifically articulate the intentions of their educational designs. They should be seen, however, as simply the beginning of a design cycle and with a need for far wider input, design and research. 
When applied to the design of learning spaces, the early stages of the service design thinking approach described here leads to the development of value propositions such as this one taken from a design jam involving the authors:
The space will be primarily used in Teacher Education. It will allow students to collaboratively create new resources and reflect on their theoretical foundations. The space will relieve the pain of constricting thinking to the brain by providing tools for enacted thinking such as collaborative writing/drawing spaces and an acoustic environment in which discussion is possible. The design conjecture is that students will use the space to engage in embodied forms of thinking – they will write, discuss, act, use gesture, draw, and relocate. The theoretical conjecture is that in doing so they will shift from telling the lecturers what the lecturers have told them, and instead show greater evidence of a capacity to synthesise, initiate, and create.
Clearly this is only a start, but statements such as this provide a basis for a contextual evaluation or quality processes through identifying what aspects of an educational design are most worth measuring (Coates, 2007). They are foundational and essential to developmental evaluation approaches through their capacity to focus attention on what is most important in the learning design. This is in contrast to approaches that force learning designs to be guided by possibly arbitrary proxy measures that may not reflect the most important contributors to learning. 



















References

Alderman, L., Towers, S., & Bannah, S. (2012). Student feedback systems in higher education: A focused literature review and environmental scan. Quality in Higher Education, 18(3), 261-280. doi: 10.1080/13538322.2012.730714
Allais, S. (2011). ‘Economics imperialism’, education policy and educational theory. Journal of Education Policy, 27(2), 253-274. doi: 10.1080/02680939.2011.602428
Biggs, J. B. J. B., & Collis, K. F. K. F. (1982). Evaluating the quality of learning : the SOLO taxonomy (Structure of the Observed Learning Outcome): Academic Press.
Blackmore, J., Bateman, D., Loughlin, J., O’Mara, J., & Aranda, G. (2011). Research into the connection between built learning spaces and student outcomes: Literature review (Retreived from: http://www.deakin.edu.au/__data/assets/pdf_file/0018/365202/built-learning-spaces.pdf). East Melbourne: State of Victoria.
Boysen, G. A., Kelly, T. J., Raesly, H. N., & Casner, R. W. (2014). The (mis)interpretation of teaching evaluations by college faculty and administrators. Assessment & Evaluation in Higher Education, 39(6), 641-656. doi: 10.1080/02602938.2013.860950
Braudel, F. (1995). The Mediterranean and the Mediterranean world in the age of Philip II: Berkeley, Calif University of California Press.
Brown, T., & Katz, B. (2009). Change by design: how design thinking transforms organizations and inspires innovation. New York: HarperCollins Publishers.
Campbell, D. T. (1976). Assessing the impact of planned social change, Paper #8. Paper presented at the Occasional Paper Series, Darthmouth College, Hanover, NH.
Carrell, S. E., & West, J. E. (2010). Does professor quality matter? Evidence from random assignment of students to professors. Journal of Political Economy, 118(3), 409-432. doi: 10.3386/w14081
Claxton, G. (2012). Turning thinking on its head: How bodies make up their minds. Thinking Skills and Creativity, 7(2), 78-84. doi: 10.1016/j.tsc.2012.03.004
Coates, H. (2007). Excellent measures precede measures of excellence. Journal of Higher Education Policy and Management, 29(1), 87-94. doi: 10.1080/13600800601175805
Engeström, Y. (2001). Expansive learning at work: Toward an activity theoretical reconceptualisation. Journal of Education and Work, 14(1), 133-155. doi: 10.1080/13639080020028747
Engeström, Y. (2006). Activity theory and expansive design. In S. Bagnara & G. C. Smith (Eds.), Theories and practice in interaction design. (pp. 3-23). Mahwah, NJ, US: Lawrence Erlbaum Associates Publishers.
Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active learning increases student performance in science, engineering, and mathematics. Proceedings of the National Academy of Sciences of the United States of America, 111(23), 8410-8415. doi: 10.1073/pnas.1319030111
Funnell, S. C., & Rogers, P. J. (2011). Purposeful program theory: Effective use of theories of change and logic models. San Francisco, CA: Jossey-Bass.
Gruenewald, D. A. (2003). Foundations of place: A multidisciplinary framework for place-conscious education. American Educational Research Journal, 40(3), 619-634. doi: 10.3102/00028312040003619
Harvey, L., & Williams, J. (2010). Fifteen years of quality in higher education (part two). Quality in Higher Education, 16(2), 81-113. doi: 10.1080/13538322.2010.485722
Hutchins, E. (2010). Cognitive ecology. Topics in Cognitive Science, 2(4), 705-715. doi: 10.1111/j.1756-8765.2010.01089.x
Kashif, M., & Basharat, S. (2014). Factors impacting university students' engagement with classroom activities: Qualitative study. International Journal of Management in Education, 8(3), 209-224. doi: 10.1504/IJMIE.2014.062957
Kelly, A. E., Baek, J. Y., & Lesh, R. A. (2008). Handbook of design research methods in education : innovations in science, technology, engineering, and mathematics: Routledge.
Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge; New York: Cambridge University Press.
Leonard, S., Fitzgerald, R., & Riordan, G. (2015). Using developmental evaluation as a design thinking tool for curriculum innovation in professional higher education. Higher Education Research & Development, 10.1080/07294360.2015.1087386. doi: 10.1080/07294360.2015.1087386
Lingard, B. (2011). Policy as numbers: Ac/counting for educational research. Australian Educational Researcher, 38(4), 355-382. doi: 10.1007/s13384-011-0041-9
Lingard, B., & Sellar, S. (2013). 'Catalyst data': Perverse systemic effects of audit and accountability in Australian schooling. Journal of Education Policy, 28(5), 634-656. doi: 10.1080/02680939.2012.758815
Lom, E., & Sullenger, K. (2011). Informal spaces in collaborations: exploring the edges/boundaries of professional development. Professional Development in Education, 37(1), 55-74. doi: 10.1080/19415257.2010.489811
Massachusetts Institute of Technology. (n.d.). TEAL: Technology-enhanced active learning. Retrieved from http://web.mit.edu/edtech/casestudies/teal.html
Matthews, K. E., Andrews, V., & Adams, P. (2011). Social learning spaces and student engagement. Higher Education Research and Development, 30(2), 105-120. doi: 10.1080/07294360.2010.512629
McKenney, S., & Reeves, T. C. (2012). Conducting educational design research. New York, NY: Routledge.
McKenney, S., & Reeves, T. C. (2013). Systematic review of design-based research progress: Is a little knowledge a dangerous thing? Educational Researcher, 42(2), 97-100. doi: 10.3102/0013189X12463781
Miller, J. E., & Seldin, P. (2014). Changing practices in faculty evaluation. Washington: American Association of University Professors.
Munnerley, D., Bacon, M., Fitzgerald, R., Wilson, A., Hedberg, J., Steele, J., & Standley, A. (2014). Augmented reality : application in higher education : final report 2014 (Retreived from: http://www.olt.gov.au/resource-augmented-reality-application-higher-education). Sydney: Office of Learning and Teaching.
Murphy, E., & Rodriguez-Manzanares, M. A. (2008). Using activity theory and its principle of contradictions to guide research in educational technology. Australasian Journal of Educational Technology, 24(4), 442-257. Retreived from: http://ajet.org.au/index.php/AJET/issue/view/34
Patton, M. Q. (2011). Developmental evaluation: Applying complexity concepts to enhance innovation and use. New York: Guilford Press.
Patton, M. Q. (2012). Essentials of utilization-focused evaluation. Thousand Oaks, CA: SAGE.
Pearce, M. (Ed.). (2001). Univeristy builders. London: Wile-Academy.
Ployhart, R. E., & Oswald, F. L. (2004). Applications of mean and covariance structure analysis: Integrating correlational and experimental approaches. Organizational Research Methods, 7(1), 27-65. doi: 10.1177/1094428103259554
Power, M. (1994). The Audit Explosion London: Demos.
Roth, W. M., & Hsu, P. L. (2014). Space, relations, and the learning of science. Cultural Studies of Science Education, 9(1), 77-113. doi: 10.1007/s11422-013-9533-4
Roth, W. M., & Jornet, A. (2013). Situated cognition. Wiley Interdisciplinary Reviews: Cognitive Science, 4(5), 463-478. doi: 10.1002/wcs.1242
Saarinen, T. (2010). What I talk about when I talk about quality. Quality in Higher Education, 16(1), 55-57. doi: 10.1080/13538321003679507
Sandoval, W. A. (2014). Conjecture Mapping: An Approach to Systematic Educational Design Research. Journal of the Learning Sciences, 23(1), 18-36. doi: 10.1080/10508406.2013.778204
Sawyer, R. K. (2006). Educating for innovation. Thinking Skills and Creativity, 1(1), 41-48. doi: 10.1016/j.tsc.2005.08.001
Schudson, M. (2006). The trouble with experts - and why democracies need them. Theory and Society, 35(5/6), 491-506. doi: 10.2307/4501762
Scott, G., Shah, M., Grebennikov, L., & Singh, H. (2008). Improving student retention: A University of Western Sydney case study. Journal of Institutional Research, 14(1), 1-23. Retreived from: http://www.aair.org.au/articles/volume-14-no-1/14-1-improving-student-retention-a-university-of-western-sydney-case-study
Scottish Funding Council. (2006). Spaces for learning: A review of learning spaces in further and higher educaiton (Retreived from: http://aleximarmot.com/userfiles/file/Spaces for learning.pdf).
Shum, S. B., & Ferguson, R. (2011). Social learning analytics. [Available as: Technical Report KMI-11-01] (Retreived from: http://kmi.open.ac.uk/publications/pdf/kmi-11-01.pdf). London: Knowledge Media Institute, The Open University.
Strategyzer AG. (2015). The value proposition canvas. Retrieved from http://www.businessmodelgeneration.com/canvas/vpc
Strickdorn, M., & Schneider, J. (2010). This is service design thinking. Amsterdam: BIS Publishers.
Vygotsky, L. S. (1978). Mind in society : The development of higher psychological processes (M. Cole, Trans.). Cambridge, MA: Harvard University Press.
Waldrip, B., Cox, P., & Yu, J. J. (2014). Quantitative research on personalising learning and wellbeing in open-plan up-scaled learning communities; Challenges in researching attempts to personalise learning Adapting to Teaching and Learning in Open-Plan Schools (pp. 19-41).
Wenger, E. (1998). Communities of practice: Learning, meaning, and identity. Cambridge; New York: Cambridge University Press.
Wenger, E., Trayner, B., & Laat, M. d. (2011). Promoting and assessing value creation in communities and networks: a conceptual framework (Retreived from: http://wenger-trayner.com/documents/Wenger_Trayner_DeLaat_Value_creation.pdf). Heerlen, Netherlands: Ruud de Moor Centrum.
Zepke, N., Butler, P., & Leach, L. (2012). Institutional research and improving the quality of student engagement. Quality in Higher Education, 18(3), 329-347. doi: 10.1080/13538322.2012.730338



2

