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Abstract: In this discussion paper we propose a framework for embedding the scholarship of 
technology enhanced learning (SOTEL) within an educational design research (EDR) methodology. 
SOTEL updates Boyer’s scholarship of teaching and learning (SOTL) model to incorporate a 
critical integration of learning technologies and teaching praxis, informed by new learning theories. 
The paper explores this framework redefining SOTL as an iterative four-stage process that embeds 
the use of social networks to enable collaboration and enhance the dissemination and sharing of 
technology enhanced research and practice. The framework is illustrated in the design and the 
development of a SOTEL research cluster network hub.  

 
 
Introduction 
 

Research and practice are often seen as separate activities within higher education, however in defining the 
scholarship of teaching and learning (SOTL) Boyer (1990) argued for higher education teaching and learning to be 
informed by research as reflective practice, reconceptualising the notion of scholarship.  

 
The time has come to move beyond the tired old teaching versus research debate and give the familiar and 

honorable term scholarship a broader and more capacious meaning, one that brings legitimacy to the full scope of 
academic work. (Boyer, 1990, p.16)  

 
Boyer’s conception of research as reflective practice has been updated for the social and collaborative 

domains by the likes of Haigh (2010) who argues that SOTL can provide an effective frame for improving 
practice, Garnett and Ecclesfield (2011) who argue for a collaborative scholarship model, Greenhow and 
Gleason (2014) who argue for updating SOTL to include social scholarship, and Haynes (2016) who introduces 
SOTEL. The term SOTEL or the scholarship of technology enhanced learning is relatively new, and builds upon the 
concept of the scholarship of teaching and learning introduced by Boyer. Haynes defines SOTEL as “a new sub-
branch of Boyer’s model of scholarship… which seeks to create dialogue between the findings of educational 
research and actual teaching in technology-enhanced learning contexts” (Haynes, 2016, p. 1). 

 
Boyer (1990) argued for the value of research based upon reflective teaching practice, and defined four 

types of academic research: the scholarship of discovery (SOD) - building new knowledge through traditional 
research, the scholarship of integration (SOI) - interpreting the use of knowledge across disciplines, the scholarship 
of application (SOA) - aiding society and professions in addressing problems, and the scholarship of teaching and 
learning (SOTL) - studying teaching models and practices to achieve optimal learning. Wickens (2006) added a fifth 
dimension of scholarship, the scholarship of technology enhanced learning (SOTEL). However, Garnett and 
Ecclesfield (2011) and Greenhow and Gleason (2014) argue for a more integrated and collaborative model of 
scholarship enabled by social media rather than Boyer’s conception of four distinct types of academic research. We 
agree with a more integrated approach to a model of scholarship, and argue that the age of digital publishing and 



mobile social media has impacted scholarship across all four types of academic research as defined by Boyer such 
that SOTEL should not just be added as a fifth dimension, but describe an integrated model of technology enhanced 
academic scholarship. In an updated social scholarship model (SOTEL):  
• Discovery becomes a participatory process providing democratised access to expertise and enhanced 

reputation, utilising social research networks such as: Researchgate, Mendeley, Academia.edu, ScoopIt, and 
LinkedIn. 

• Integration conceptualises knowledge as accessible and co-constructed across disciplinary boundaries, 
resonating with connectivism, utilising social media tools such as: Google+, Dropbox, Wordpress, and 
Evernote.  

• Application of research refocuses upon more participatory community building with a global reach, brokering 
active participation within international research networks utilising social media tools such as: Google+, 
Twitter, Skype and G+ Hangouts. 

• Teaching refocuses upon diverse, active, co-created learning experiences, utilising user-generated content 
sharing social media tools such as: Google+ Communities, Vimeo, Instagram, YouTube, and Twitter. 

 
Our updated model of Boyer’s four-element DIAT model of scholarship is outlined in (Fig. 1), where 

technology enhances not only teaching and learning but also scholarship, defined as SOTEL. 
 

 
 

Figure 1. An integrated model of the scholarship of technology enhanced learning 
 
After establishing the validity of the scholarship of technology enhanced learning (TEL) we must also 

choose appropriate research methodologies to guide the reflective research into teaching and learning practice. 
Within the domain of TEL the predominant research methodologies have traditionally been comparative case studies 
(Reeves, 2005). However, Reeves argues that these research methodologies “do not begin to grapple with the 
complexity of the variables involved in learning” (Reeves, 2015, p. 616), but recommends educational design 



research (EDR) as a more robust methodology. Therefore our framework embeds an integrated SOTEL model 
within an EDR methodology. Often used synonymously with DBR (Design Based Research), EDR provides 
evidence of the wider impact and critical reflection of practice-based technology enhanced research to ensure that 
we are not merely ‘preaching to the choir” (Selwyn, 2015). EDR is an iterative four-stage research methodology that 
aligns with our reconception of scholarship as a four stage iterative process. EDR involves informed exploration, 
enactment (design and prototyping of new learning environments), evaluation, followed by redesign and further 
evaluation. EDR provides a guiding methodology for innovation in teaching and learning that can avoid the pitfalls 
of a technocentric or deterministic approach to integrating technology into the curriculum or scholarship in general 
(Amiel & Reeves, 2008; Reeves, Herrington, & Oliver, 2005). Bannan et al., (Bannan, Cook, & Pachler, 2015) 
argue that educational design research (EDR) provides a suitable research methodology for mobile learning that 
encompasses the messiness associated with anywhere anytime learning and research that mobile learning 
encompasses. While our interest is in mobile learning, EDR is relevant to a variety of domains where the intention is 
to design learning environments that foster creativity, serendipity, authentic learning, and student-determined 
learning. Social media and BYOD lay the foundations for these environments by enabling the design of learning 
environments that replace teacher directed control with collaboration and networking. This is most effective when 
lecturers model the use of these tools within their own praxis and embrace research 2.0 as outlined in the following 
section. 
 
 
Research 2.0 

 
Updating Boyer for the mobile social media age has many implications for collaborative research practices 

using mobile social media, including establishing a culture of openness and sharing. Establishing a culture of 
openness and sharing takes significant time and is reliant upon a base of mutual trust among the participants 
(Jameson, Ferrell, Kelly, Walker, & Ryan, 2006). Shulman (1998) argues that openness is at the heart of SOTL. 
However beyond merely facilitating new forms of open access and open publication there are several other 
limitations of a traditional SOTL model that can be overcome by the integration of mobile social media into a 
culture of social scholarship. Arinze and Cheickna (2012) identify three limitations of a traditional model of SOTL: 
limitations of reach, limitations of research management, and lack of research synergies. Arinze and Cheickna 
propose a model for Web 2.0 social scholarship called Research 2.0: 

 
Research 2.0 (or Web 2.0-based research) offers new opportunities for researchers worldwide to share 

knowledge, collaborate and unlock synergies through new functions such as online project management, 
identification and communication with collaborators, knowledge sharing and access to specialized online tools. 
(Arinze & Cheickna, 2012, p. 61)  

 
From our experience as collaborative researchers using mobile social media across a variety of projects we 

propose the notion of a post Web 2.0 research continuum (Tab. 1) that illustrates how a social scholarship model, 
and the advent of mobile social media for social scholarship build upon and extend Boyer’s (1990) model of SOTL. 

 
 SOTL Social Scholarship Post Web 2.0 Scholarship 

(SOTEL) 
Paradigm Web 1.0 Web 2.0 Mobile Social Media 
Discovery 
(D) 

Build new knowledge through 
traditional research 

Participatory process 
providing democratised access 
to expertise 

Anytime anywhere access, 
collaboration and sharing of 
research publications and 
practice 

Integration 
(I) 

Interpret the use of knowledge 
across disciplines 

Knowledge is accessible and 
co-constructed 

Collaborative curriculum 
design based upon BYOD 

Application 
(A) 

Aid society and professions in 
addressing problems 

Focus on community building Authentic contexts via 
situated practice 

Teaching 
(T) 

Study teaching models and 
practices to achieve optimal 
learning 

Focus on diverse, active, co-
created learning experiences 

Focus on negotiated learning 
communities based on 
student-generated contexts 

 



Table 1. A post Web 2.0 research continuum 
 
This leads to a discussion on the types of technologies that can support research 2.0 or SOTEL as post web 

2.0 scholarship. 
 
 

A Supporting Ecology Of Resources 
 
Drawing upon Luckin’s (2008) concept of a learner centred ecology of resources and Pachler, Bachmair 

and Cook’s (2010) socio-cultural ecological concept, Cook et al., (2013) argue that mobile social media can bridge 
the socio-cultural milieus of everyday life and education, and thus we argue for an ecology of resources to support 
SOTEL upon a collage of mobile social media. Traditional modes of research publication and sharing are being 
democratised and made accessible through (mobile) social media such as Researchgate, Mendeley, LinkedIn, and 
Google Scholar (http://scholar.google.com). Journal impact factors are being reinvented or enhanced with social 
media through the development of Altmetrics (Priem, Taraborelli, Goth, & Neylon, 2010) and consolidated 
researcher profiles such as the Open Researcher and Contributor ID (ORCID), http://orcid.org/about/what-is-orcid. 
Williams and Padula (2015) explore the impact of altmetrics in “The Evolution of Impact Indicators”. Article level 
altmetrics are available via a free web browser plugin (http://www.altmetric.com/bookmarklet.php). The growth and 
maturation of open access journals is also changing the traditional power long held by a select number of large 
publishing companies over the access and distribution of scholarship, as demonstrated by the inclusion of several 
open access peer reviewed journals within the top ten ranked educational technology journals by Google Scholar 
(2015). For example at the time of writing the top ten ranked educational technology journals include: Education 
Technology and Society (ET&S), the International Review of Research in Open and Distributed Learning 
(IRRODL), the Australasian Journal of Educational Technology (AJET), IEEE Transactions in Learning 
Technology (TLT), and the Turkish Online Journal of Educational Technology (TOJET). Another indication of the 
growth of open access publication models is the development of open access directories such as the Directory of 
Open Access Journals (DOAJ) launched in 2003 (Olijhoek, 2015), and user-generated directories such as an open 
database of open access educational technology journals curated by Veletsianos (2009). Weller (2014) explores 
issues surrounding open scholarship and open access further, including warning of predatory open access publishers 
and journals with high article publishing charges (APCs), quick publishing timeframes, and low credibility 
(http://scholarlyoa.com). Weller defines eight principles of openness (Weller, 2014, p42):  

• Freedom to reuse 
• Open access 
• Free cost 
• Easy use 
• Digital, networked content 
• Social, community based approaches 
• Ethical arguments for openness 
• Openness as an efficient model   

 
Thus refocusing Boyer’s scholarship of discovery (SOD), and scholarship of integration (SOI), on 

collaborative curriculum integration of practice-based research is enabled by such collaborative shareable tools as 
Google Drive, Dropbox, and Wordpress.   

 
Refocusing Boyer’s scholarship of application (SOA) of research towards community building and 

participation in international networks is enabled by mobile social media tools such as Google Plus (G+), and 
Twitter that provide powerful tools for following like-minded educational researchers and asynchronous nurturing of 
global collaborative communities (Cronin, Cochrane, & Gordon, 2016).   

 
Refocusing the scholarship of teaching and learning (SOTL) on student-generated content and student-

generated contexts is enabled by mobile social media tools such as: collaborative mobile video production and 
sharing via (for example) YouTube, Vimeo, Periscope, Vine, and Instagram.  

 
In summary, we illustrate the concept of an ecology of resources to support our SOTEL framework in (Fig. 

2). 
 



 
 

Figure 2. Ecology of resources model to support our SOTEL framework. 
 
  

Discussion 
 

In order to put into practice and embody the concepts of SOTEL explored in the introduction of this article, 
Auckland University of Technology’s Centre for Learning And Teaching (CfLAT) is establishing a research cluster 
exploring the Scholarship of Technology Enhanced Learning (SoTEL) http://sotel.nz. The SoTEL research cluster is 
coordinated by the authors, and builds upon our experiences of facilitating a two year funded project that linked six 
higher education institutions into a collaborative network #NPF14LMD (Cochrane & Narayan, 2018). The aim of 
the SoTEL research cluster is to utilise Design Based Research (DBR) to critically explore the impact of new 
technologies upon teaching and learning (McKenney & Reeves, 2012), underpinned by an updated version of 
Boyer’s (1990) concept of the Scholarship of Teaching and Learning (SOTL) as defined by Haynes (2016). The 
SoTEL research cluster was officially launched alongside AUT’s inaugural SoTEL Symposium held at AUT South 
15-16 February 2018. 
 

The SoTEL research cluster aims to provide PhD supervision expertise, flexible avenues for professional 
development and global networking via cMOOC participation and CMALT accreditation (Certified Member of the 
Association for Learning Technology), support for establishing SoTEL research clusters throughout the University, 
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and showcasing of innovative collaborative research informed practice through the annual SoTEL Symposium. The 
research cluster brokers active participation within international TEL (Technology Enhanced Learning) networks 
such as ALT and ASCILITE, and the ASCILITE Mobile Learning Special Interest Group 
(http://ascilitemlsig.wordpress.com). Participation in the SOTEL research cluster is open to anyone who shares a 
similar vision. 
  

The SoTEL research cluster uses an ecology of resources model (Figure 3) to support the activity of the 
cluster, this includes a range of social media tools for building individual portfolios, community, collaboration, and 
communication, using a common hashtag (#SoTELNZ), through a cluster hub at http://sotel.nz, from which our 
activities such as the CMALT cMOOC can be accessed (#cmaltcmooc). 
 

The SoTEL research cluster currently supports a variety of research clusters across Auckland University of 
Technology and a growing network of higher education institutions across New Zealand. Examples of SoTEL 
research clusters: 

• MESH360 (Interdisciplinary Health Teams exploring VR) 
• G+ Community 
• http://meshvr.wordpress.com 
• #mesh360 
• Research 

• Public Health 
• AUTHPSOUTH 

• Journalism 
• AUTJourno 

• Visual Design 
• 360Workshop 
• Augmented Posters 
• Overview 

 
The SoTEL research cluster embeds the scholarship of technology enhanced learning within every project. 

The convenors of the SoTEL research cluster specialise in collaborative curriculum design, with a wide cohort of 
collaborators across Auckland University of Technology and internationally. The authors have collaborated with 
over 100 academics (http://sotel.nz/research-outputs/), and these are illustrated by a map of conference proceeding 
outputs with collaborating authors (http://sotel.nz/research-outputs/conference-proceedings/).   
 

The SoTEL research cluster supports lecturers and educational technologists to gain CMALT accreditation 
(Certified Member of the Association for Learning Technology). CMALT accreditation recognises sustained critical 
engagement with learning technology that impacts teaching practice and supports this through active membership of 
the ALT and ASCILITE international communities. The SOTEL research cluster provides opportunities for 
participants to develop portfolios of evidence for CMALT accreditation, including participation in two cMOOCs: 

• Mosomelt 
• CMALTcMOOC 

 
A key strategy of the SOTEL research cluster network is to model the use of the mobile social media tools in 

the facilitation of the research cluster network, and create an environment that can facilitate sharing of ideas and 
practice across the geographically disperse participants. We based the design of the #SOTELNZ social network 
around the concepts of social constructivism (Vygotsky, 1978), nurturing communities of practice (Wenger, 1998; 
Wenger, McDermott, & Snyder, 2002; Wenger, White, & Smith, 2009), connectivism (Siemens, 2004), and 
rhizomatic learning (Cormier, 2008). The #SOTELNZ network connects teams of researchers and practitioners 
across institutions nationally and internationally. Cormier’s concept of rhizomatic learning decentralises learning 
environments and refocuses the role of the teacher from deliverer of content to a designer of an ecology of resources 
and triggering events that enable learner discussion and creativity. The choices of the elements of the SOTELNZ 
ecology of resources from a collage of mobile social media was based upon what we believed to be best practice at 
the time of the development of the research network and will change over time in response to the development of 
new network technologies and platforms. Each element of the ecology of resources was chosen based upon its 
ability to integrate within and support our core network activities. Each element of the ecology of resources enables 



sharing and collaboration of user-generated content, forming a sustainable ecosystem to facilitate and nurture the 
collaborative network with minimum external technology support required. Through the implementation of this 
ecology of resources we aim to model the concepts of social constructivism, nurturing communities of practice 
through connectivism and rhizomatic learning within the #SOTELNZ collaborative research network. There are six 
main elements of an ecology of resources to support the project: (1) a community-driven hub and discussion forum 
(connectivism), (2) collaboration and communication channels (social constructivism), (3) opportunities for sharing 
practice (rhizomatic learning), (4) a way of linking the local communities of practice into the wider network 
(brokering communities of practice), (5) a repository for project documentation (drawing upon the principles of 
constructive alignment), and (6) building a BYOD infrastructure strategy (enabling all elements of the collaborative 
network). An ecology of resources was chosen consisting of a core suite of mobile social media tools including: 

1. Community Hub 
a. Wordpress with Buddypress 
b. A Google Plus Community for each cMOOC  
c. A social media hashtag #SOTELNZ 
d. A collaborative participant Google Map 

2. Collaboration 
a. Twitter via the #SOTELNZ hashtag 

3. Sharing Practice 
a. Google Plus Hangouts 
b. A series of open access Webinars broadcast live and archived on YouTube  

4. Supporting Local research clusters 
a. ePortfolios 
b. Face to face weekly meetings 
c. Development of participant CMALT portfolios 

5. Project Documentation 
a. A Google Drive folder of project documents 

6. Enabling technologies infrastructure 
a. Encouraging the use of personal mobile devices (BYOD)  

 
Other key collaboration strategies included participation in presenting at a variety of symposia and 

conferences across New Zealand, Australia, and the UK. Participation in these symposia and conferences also serves 
to generate a broader network of interest in the research clusters and conversations on social media that link a global 
network of interested academics. Figure 3 (Fig. 3) illustrates the #SOTELNZ research cluster ecology of resources 
(EOR). 
 



 
 

Figure 3. SOTEL research cluster ecology of resources. 
 

As part of this ecology of resources, we have developed a connectivist MOOC (cMOOC) designed to 
cultivate a culture of open social scholarship within the scholarship of technology enhanced learning (Cochrane, 
Narayan, Burcio-Martin, Lees, & Diesfeld, 2015). We chose a cMOOC approach to enable scalability and agile 
professional development. The Mobile Social Media Learning Technologies cMOOC (MOSOMELT) is designed as 
a framework to link a network of communities of practice of lecturers within different curriculum contexts interested 
in exploring the impact of mobile learning (Cochrane & Antonczak, 2013). The Mosomelt cMOOC provides an 
authentic experience over 24 weeks for participants to become active members within a global community of mobile 
learning research and practice. Mosomelt is divided into three stages: establishing a professional mobile learning 
research profile, becoming mobile learning content creators and sharers, and curating a critically reflective portfolio 
for submission towards CMALT accreditation (Certified Member of the Association of Learning Technologists, 
https://www.alt.ac.uk/get-involved/certified-membership). Participants are guided in establishing mobile social 
media networks that will become the basis of enhancing their reflective practice research via Altmetrics and open 
scholarship publication. This is achieved through weeks 1 to 6 of the cMOOC 
(https://mosomelt.wordpress.com/weeks-1-6/) exploring creating a mobile social media eportfolio from a range of 
mobile social media tools: G+, Google Hangouts, Google Drive, YouTube, Vimeo, Twitter, open scholarship, 
WordPress, Researchgate, and participation within a G+ community. Social media tools used throughout the 
Mosomelt cMOOC are curated using the #mosomelt hashtag. Example reflections on the impact of the cMOOC on 
professional practice and research can be seen on social media http://bit.ly/1V61Ies and open access publications 
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(Cochrane et al., 2015). An evaluation of two iterations of the Mosomelt cMOOC (Cochrane & Narayan, 2016) 
indicates a significant change in the practice of the participants towards collaborative curriculum design and open 
scholarship of technology enhanced learning. 
 

Our second cMOOC #CMALTcMOOC is designed to provide participants with a supportive community 
exploring the development of their own CMALT portfolios for accreditation as Certified Members of the 
Association for Learning Technology (Cochrane & Narayan, 2017a, 2017b, 2017c). The first 2017 iteration of the 
CMALT cMOOC drew 50 participants from across the globe, and the second 2018 iteration of the CMALT cMOOC 
drew 65 participants. The CMALT cMOOC hub can be found at http://cmaltcmooc.wordpress.com.  
 
 
Conclusions 
 
We have outlined the reimagining of Boyer’s concept of the scholarship of teaching and learning for the social 
network age and designed a framework for lecturer professional development that models active collaboration 
within international technology enhanced learning communities. This SOTEL research cluster network brokers 
participation within the ALT and ASCILITE international communities, thereby supporting participants to design 
learning environments informed by the scholarship of technology enhanced learning. 
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