Qualitative synthesis of 2014-17 literature to verify a new conceptual model: the “six critical dimensions for widening online participation”

Introduction

This paper presents the full qualitative results of a study to propose a new conceptual model for widening participation of online education. The “six critical dimensions of widening online participation” model helps to explain how open online programs can both enable and constrain educationally under-served, non-privileged learners in different global contexts. It can be used to consider and design programs that tip the balance in favour of enabling more learners. The Massive Open Online Course (MOOC) designs used to verify the model included those delivered a distance education (fully online) and those with blended support models (both online and face-to-face supports) including study groups. 

The study has been submitted to the International Review of Research in Open and Distance Learning (IRRODL) which will (if accepted) be published in 2019. Due to word limits, the published paper will only produce a highly summarised version of the qualitative synthesis results.

This paper therefore provides examples for each of the key studies used to justify the parts of the model. It therefore provides a qualitative synthesis of 2014-2017 cases of MOOCs and Open Education programs that were designed with under-served, non-privileged learners in mind which other researches and practitioners may find useful for their own purposes. 

[image: ]
Figure 1: the six critical dimensions of widening online participation CC-BY Sarah Lambert. Note that the watering can is used to represent the “technology” dimension which was found in the study to amplify other dimensions of the model.
Methodology to verify the six critical dimensions model
The new conceptual model is an adaptation of DiMaggio and Hargittai’s “five critical dimensions” model in the field of Technology for Social Inclusion (DiMaggio & Hargittai, 2001). The “critical dimensions” approach subsequently underpinned Warschauer’s seminal publication Technology and Social Inclusion which further theorised the technical, personal and social dimensions impacting inequality of outcomes in the light of 20 years of global empirical studies (Warschauer, 2003). The original five dimensions were developed to explain inequality of provision and use of the internet, leading to an improved understanding of how technology can perpetuate societal inequality through creation of “digital divides.”

Figure 1 provides a visual overview of the methodology used to modify and verify the new model. There are five steps in the process.


Figure 1: Methodology of building the new conceptual model


Step 1: propose model from existing literature
DiMaggio and Hargittai noted that as internet penetrations increases to such an extent that nearly everybody has access in some form, that inequality will not be eliminated, but instead more nuanced forms of inequality will emerge between different types of internet users “in the extent to which they are able to reap benefits from their use of the technology” (DiMaggio & Hargittai, 2001, p. 7).” DiMaggio and Hargittai identify five forms that inequality of internet use can take, which they call “5 critical dimensions”. 

“The first is variation in the technical means (hardware and connections) by which people access the Web. The second is variation in the extent to which people exercise autonomy in their use of the Web –- for example whether they access it from work or home, whether their use is monitored or unmonitored, or whether they must compete with other users for time on-line. The third is inequality in the skill that people bring to their use of the Internet. The fourth is inequality in the social support on which Internet users can draw. The fifth is variation in the purposes for which people use the technology” (DiMaggio & Hargittai, 2001, p. 8). 

Step 2: modify model for Open Education 
In preparation for the present study, Open Education literature was used to refine and update the “five critical dimensions” model, and a sixth dimension “learning materials” was added. 

Steps 3 an 4: systematic review and qualitative synthesis

Then a systematic review (step 3) was used to unearth 22 MOOC designs and a qualitative synthesis of their outcomes as compared to designs use of the six dimensions (step 4) was used to verify the relevance of the proposed new model (see Table 1 for listing). 

Table 1: summary of 22 studies used and outcomes
	Study summary and reference
	Outcome

	The University of Tasmania’s Understanding Dementia MOOC (Goldberg et al., 2015; King et al., 2014)
	Exceeded aims

	e-readers, weekly study groups and online support for pre-service teachers learning and teaching in a second language (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015)
	Exceeded aims

	A Taiwanese MOOC study group program facilitated to meet learners’ own objectives (Chen & Chen, 2015).
	Exceeded aims

	A first year foundation STEM program formed study-groups to learn from a MOOC aligned with their formal course materials. (N. Li, Kidzi, & Dillenbourg, 2015).
	Exceeded aims

	The Sustainable Development MOOC platform (Celina, Kharrufa, Preston, Comber, & Olivier, 2016) was customised to facilitate complex group projects undertaken both face-to face and online, on a topic of learner interest.
	Exceeded aims

	Multilingual Indian teacher training MOOC with regional/remote study groups (Wolfenden, Cross, & Henry, 2017).
	Exceeded aims

	An “AuthorAID” research writing MOOC for researchers in developing countries enabled the inclusion, progression and success of large numbers of female regional, Global South participants who had been noticeably under-represented in previous face to face programs (Murugesan, Nobes, & Wild, 2017).
	Exceeded aims

	“Digital Families” program provided workshops and free handheld devices for parents and children with learning disabilities to explore apps useful for their particular needs (McDougall, Readman, & Wilkinson, 2016).
	Met aims

	OpenLearn modules for university preparation, employability and community volunteering (Law, 2015)
	Met aims

	The NovoEd MOOC platform was customised to enable virtual teamwork, and team members can negotiate roles and contribution to tasks (Wen, Yang, & Rose, 2015)
	Met aims

	The "Recommender” tool facilitating student-suggested resources was added to the edX MOOC platform (S. W. D. Li & Mitros, 2015)
	Met aims

	A niche medical MOOC for workers to upskill into more professional roles (Milligan & Littlejohn, 2016)
	Met aims

	Analysis of a cMOOC using Wordpress and social media (S. Li, Tang, & Zhang, 2016)
	Mixed outcomes

	Coursera Pre-College English Writing MOOC (Whitmer, Schiorring, James, & Miley, 2015).
	Mixed outcomes

	The Human Trafficking MOOC (Watson et al., 2016)
	Mixed outcomes

	The EU funded Hands-On ICT (HANDSON) MOOC for teachers included forums in 7 different languages: English, French, Greek, Slovenian, Bulgarian, Catalan and Spanish (Colas, Sloep, & Garreta-Domingo, 2016).
	Mixed outcomes

	Introduction of self-regulation tools into foundation STEM MOOCs (Davis et al., 2016). 
	Mixed outcomes

	College preparation or “gateway” programs (Stich & Reeves, 2017) were contingent on pitching the content to the correct entry level so that a safe space and modest pace could be provided for beginners 
	Mixed outcomes

	eTutor algorithms for revising technical topic (Tekin & van der Schaar, 2015).
	Mixed outcomes

	Nano-technology MOOC in English and Arabic (Barak, Watted, & Haick, 2016).
	Mixed outcomes

	The Entrepreneurship and Innovation in IT MOOC was setup to enable groups to develop a new IT-related business plan, but the group-work aspect did not succeed, instead those who completed did the work individually (MacKinnon & Bacon, 2016).
	Underperformed

	Four optional remedial STEM MOOCs for first year learners with low take-up and little impact on learning (Pérez-Sanagustín, Hernández-Correa, Gelmi, Hilliger, & Rodriguez, 2016).
	Underperformed




The model before and after the study

Therefore, in summary the proposed (draft) definitions of the six critical dimensions influencing equitable open education were defined at the start of the study as:
1. Technology: the degree of ease to access and use free hardware, free courses and resources including on mobiles and over wifi
2. Course Purpose: the degree to which topics are intended to improve socio-economic opportunities and outcomes for learners with limited prior education rather than re-inforcing existing inequalities
3. Learning Materials: the extent that textual, audio-visual materials and assessment items are inclusive of learner socio-cultural and linguistic diversity
4. Social support: the extent that programs can overcome inequality of social support ie online forums and/or face-to-face opportunities to discuss learning including acknowledging those social networks that learners already have access to
5. [bookmark: _GoBack]Skills: the extent that programs can overcome inequality of pre-existing digital and information literacy skills to navigate online learning, submit assignments and communicate with others, and
6. Autonomy: the extent that learners have choice and control over where, when and how much they choose to study without social, gender or role pressures.
In addition, three propositions were made as to how the dimensions of the model work together:
1. Each of the six critical dimensions will be present in the design or experience of the course to some degree and each will have some kind of influence on the outcomes;
2. Each of the six critical dimensions can either or enable or constrain learners and more successful courses enable more than they constrain;
3. Learner Agency (goals, motivations, acting to overcome obstacles) also influences course outcomes;

All six dimensions were confirmed with revised definitions and connecting logic in the light of some interesting and unexpected empirical findings. 

At the conclusion of the study, in the light of the empirical data which reported more enablement than constraints, the updated definitions for the scope of the six critical dimensions were re-written with a more positive framing. The revised definitions therefore state how this study found they could best enable equitable open education programs:
1. Technology: amplifies other design dimensions; provides free laptops or hand-held devices in the absence of any other options
2. Course Purpose: foundation topics of pre-existing interest including those designed for pre-existing groups; aims to improve socio-economic opportunities for learners with limited prior education
3. Learning Materials: range of media open to language translation; coherent sequences; choice and feedback; showcasing authentic and diverse expertise; and empowering diversity 
4. Learner support: multi-dimensional academic, technical and motivational support from teachers, mentors, peers, and social networks that learners already have access to
5. Skills: scaffolding to incrementally develop technical and study skills, and
6. Autonomy: free anytime learning provides control over where and when study takes place; task choice and application to own life.
In terms of the logic guiding the interactions of the dimensions, the empirical evidence confirmed each of the first three propositions. The unexpected finding that one dimension could amplify another creates a fourth proposition as to how the dimensions of the model work together:
1. Each of the six critical dimensions will be present in the design or experience of the course to some degree and each will have some kind of influence on the outcomes;
2. Each of the six critical dimensions can either or enable or constrain learners and more successful courses enable more than they constrain;
3. Learner Agency (goals, motivations, purposeful action to overcome obstacles) also influences course outcomes; and
4. Some dimensions can amplify other, particularly the Technology dimension.




The following detailed results section provides an explanation for why the final conceptual model –including a linking logic between the dimensions – was different at the end of the study.

Qualitative results: the interaction of the dimensions in context
In this section of the paper the definitions of all six dimensions are clarified and revised in the light of the 22 cases.
Course Purpose as enabler: foundation topics of pre-existing interest for pre-existing groups
The notion of “Course Purpose” seems a broad notion ie “learn topic X” however the study found that there were 2 more specific types of purposes: to learn a particular foundational topic online (N=14); and to enable a group of learners to learn together (N=8). 

Although the sample is smaller, programs in the latter group tended to perform better, they included 5 of the 7 studies with excellent learner outcomes – those rated as exceeding their self-reported aims. Examples of pre-existing groups who learnt together included: families with special needs children (McDougall et al., 2016); 3 studies on 3 different continues with teachers in low-resource contexts upskilling in ICT and English (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015; Colas et al., 2016; Wolfenden et al., 2017); and first year maths students using a MOOC as a free supplementary resource in a study-group context (N. Li et al., 2015). The programs with a purpose to enable a group of learners also tended to feature foundation level topics, often of pre-existing importance to learners.

This finding of a course purpose more focussed on enabling groups of learners and less about course topic was unexpected and represents an expression of this dimension particular to equitable open education programs and different to the general technology for social inclusion studies from which the original framework was derived.

The studies with a course purpose relating to learning a foundational topic online tended to have more mixed outcomes. The exception was the University of Tasmania Understanding Dementia MOOC (exceeded outcomes) which enabled more individualistic learning around a topic of common and pre-existing importance to learners (Goldberg et al., 2015; King et al., 2014) and the AuthorAID MOOC which succeeded with remote female learners juggling family responsibilities (Murugesan et al., 2017). 

This finding tends to support existing literature which criticises MOOCs for assuming that free access to learning materials would enable more diverse learners, and for neglecting to provide a supportive, social learning experience (Tait, 2018). By designing courses around a need for a defined group of learners to learn together, it seems easier to not only pitch the right type of course but also there is an in-built support network.

When the Course Purpose constrains learners
In some studies, elements of the course purpose seemed to constrain some learners. For example: an ad-hoc, exploratory purpose which did not hit the mark with adults holding particular socio-cultural views (McDougall et al., 2016); a standalone MOOC that wasn’t embedded in a compulsory remedial program (Pérez-Sanagustín et al., 2016); a program which was experienced by some as forcing attitudinal change (Watson et al., 2016); an overly long (36 week) uncertified program ( S. Li, Tang, & Zhang, 2016), and where a topic wasn’t perceived as relevant for advancing learners’ careers (Barak et al., 2016).  

Such purposes that are mis-matched to learner need tend to produce a high-level constraint – an early barrier that cannot be easily overcome. Therefore, undertaking some kind of consultation with prospective learners is recommended prior to developing programs, as part of a professional learning design process. 

[bookmark: _Toc494745958]Learning Materials as enablers: multi-lingual; range of media; coherent sequences; choice and feedback; showcasing authentic expertise; and empowering diversity

Learning Materials were expected to encompass textual, audio-visual materials and assessment items that were inclusive of learner diversity. The data broadly supported this proposition particularly regarding the use of a range of media, and provision for multi-lingual resources and facilitation to encompass learner cultural-linguistic diversity. The analysis also revealed that coherent learning sequences, and the provision of choice and feedback were additional more specific enabling aspects of Learning materials. The open nature of the programs provided learners with choice to either dip in or progress to a point of mastery of the topic, for example where the materials got harder over time and there were quizzes to provide feedback on learning level and progress.

Learning materials were also noted in some studies to be important contributors to positive outcomes particularly when the materials used authentic experts and/or compelling first-hand experience stories. 

Lastly, the notion of Learning Materials as needing to encompass learner diversity did not perhaps go far enough. The analysis revealed that some studies actively sought to empower those diverse learners, by reducing the power/status gap between teacher and learner and between different levels of learners. Provision of Learning Materials that presented students as experts or use of student created learning materials were two methods used to lift learners up to the level of expert even when their socio-economic background and prior formal educational attainment looks “on paper” to be low. Such empowerment seemed to motivate learners to progress and learn. 

For example, the “Recommender” project was interesting for the way it sourced a new body of relevant learning materials direct from the students themselves (S. W. D. Li & Mitros, 2015). Another project allocated learners as project leaders (Celina et al., 2016), and third enabled learners with disabilities to explore then teach parents and family members how to use apps on mobile devices (McDougall et al., 2016). In each of these examples learners are lifted up to the level of teachers or more expert others, the lift in power and status in the social context of learning seemed to produce confidence, engagement and ultimately positive outcomes. 

Validating learners’ life-experience as expertise was also particularly noted as useful in 2 programs with a social inclusion mission. The Understanding Dementia MOOC filmed and interviewed expert carers and presented their views in the same highly produced way they presented the medical and educational experts (King et al., 2014). The inclusion of “experience expertise” broadens out the notion of whose knowledge is valuable and worthy to be taught to others, and considering the learners were themselves mostly experienced, older female carers this seems likely to have encouraged them to think positively about themselves as possessing useful skills and knowledge, which could be enhanced further with some up-to-date science and anatomy understanding. This example highlights how enabling working from learner strengths can be, rather than reproducing discourse about their deficits or lack of academic preparation.

In the Human Trafficking MOOC, whose accounts are valuable was also broadened to include produced first-hand video accounts of trafficking. The facilitators also supported the inclusion of experienced voices in the discussion forums giving additional text-based first hand accounts of trafficking including social workers supporting those escaping trafficking (Watson et al., 2016). 


When Learning Materials constrain
Sometimes learning materials constrained and irritated learners, requiring more work to problem solve and find workarounds. Enforced minimum assignment word limits were perceived to encourage quantity rather than quality responses, and the study-group participants shared ways to work around the problem (Chen & Chen, 2015). Others did not appreciate a lack of well curated and sequenced resources (Law, 2015; S. Li et al., 2016), or materials pitched to a higher level without options for more foundational learning support (Pérez-Sanagustín et al., 2016; Watson et al., 2016). In one course many learners found the textbook too dense and time-consuming, and for some it was not in their first language requiring the work-around of note-taking in mother-tongue to make sense of materials (Milligan & Littlejohn, 2016).

Social Support as enabler: multi-dimensional academic, technical and motivational support 
In this study, Social Support was found to cover both motivation and emotional support, as well as academic support for both generic “learning to learn” and specific domain or topic knowledge and skills. It also covered technical support in many cases. 

In the context of large open, online distance learning programs it was often noted that as relationships were built up during the course, that course conversations could be expected to roam across all possible support domains as needs arise in response to learner concerns. For example, these might be topic related, technical problems, academic literacies, or just personal encouragement to enable motivation and overcoming any hurdles.

Social support was also not limited to peers, as teacher/facilitators of the online programs tended to contribute across the whole spectrum of support as well. Related to this, in some cases the lack of facilitator input to clarify group-think confusion was noted as an issue.

As a result of these findings, this dimension may be best renamed “Learner Support” in the final, modified six critical dimensions conceptual model. 

[bookmark: _Toc494745964]Study companions as enablers: crucial for agency and problem-solving in both distance and blended delivery modes
Where problems occurred in any of the critical dimensions, Social Support – including social and peer support - was commonly used to work out solutions overcome these issues in ways that aligned with learners’ priorities and values. Examples were provided in the studies for particular instances of learner agency and workarounds for situations that were either not forseen or planned for by the design, or a feature of the design to meet one objective, which created unintended consequences.

For example the peer responses in cMOOC discussions helped to resolve learner difficulties and encouraged learner agency to overcome constraints with both Technology platform and Learning Materials (S. Li et al., 2016). In the MOOC study group program (Chen & Chen, 2015), social support regarding shared strategies and work-arounds enabled learners to overcome the constraints of the learning materials and assessments, as noted in the previous section. Similarly, students and regional facilitators of the TESSIndia MOOC weekly study groups found creative ways to overcome lack of computers and internet connectivity in remote locations, including sharing laptops, mobiles and printing of materials (Wolfenden et al., 2017).

The studies often noted how crucial study companion were to learners’ outcomes, in both fully distance/online modes as well as in blended modes where local study-groups were organised around tasks and online content. 

One study found that the face to face classes helped get novice online learners through the crucial orienting first two weeks of assignments, and if they made it  through those first two weeks high success rates followed (Wolfenden et al., 2017). Other studies noted how the peer support elements increased around assessment time to enable learners to “push through” and to deal with the uncertainties and challenges of assessment tasks (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015; Chen & Chen, 2015; S. W. D. Li & Mitros, 2015) as well as to overcome self-doubts around complex topics (N. Li et al., 2015).

In one study an optimum number of active study companions (identified as 25-30) were shown to provide a critical mass of online postings linked to engagement and staying the distance (Colas et al., 2016). Others were more focussed on using teams or groups to get the academic work completed with emotional or social support seen as a nice-to-have but secondary concern (MacKinnon & Bacon, 2016; Wen et al., 2015).

[bookmark: _Toc494745966]When Social Support constrains learners 
Previous literature has noted that online forums can again privilege certain types of similar and exclude others (Mackness, Mak, & Williams, 2010). Groups embarking on heated discussions and flaming others will obviously impede learners participation, nevertheless more subtle socio-linguistic exclusion from group activity or discussions can also induce loneliness and anxiety, reducing motivation to participate and generally make learning harder (Funes & Mackness, 2018).

In this study, there was only one reported case of angry disputes in the discussion forums, and this occurred in the Human Trafficking MOOC which featured a very diverse socio-cultural cohort including a group of sex-workers who felt discredited by the MOOC content. The authors reported that the “level of conflict and negativity (in the online discussions) was both a surprise and a challenge” for the facilitators (Watson et al., 2016, p. 1287).” 

Online discussions were noted as not enabling some learners when a discussion group didn’t get to a critical mass of activity, whether because the group lacked social or cultural cohesion (Colas et al., 2016), or problems posted were not replied to in a timely fashion or at all (S. Li et al., 2016; Milligan & Littlejohn, 2016). At this point, discussion forums become a waste of time and tend to be abandoned.

In other cases, the online discussion forums had quite limited take-up and were found to have constrained more than they enabled. This was particularly the case where learners could utilise and prioritised face to face social support time, so the online forums became an unnecessary time consumer (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015; Chen & Chen, 2015).

[bookmark: _Toc494745969]Autonomy as enabler: free anytime learning, task choice and application to own life
Most studies acknowledged that the freedom to learn at no cost, and at the time and place of the learners’ choosing was a very important enabler. This can be considered the simplest form of autonomy that free online courses tend to provide for all types of learners. However, while the free aspect made it possible to start a course, it provided no guarantee of continuing or finishing the course – which required much more of both the learners and the course designers.

However, in addition to this most simple form of autonomy, the analysis showed two quite specific forms of additional Autonomy or control over learning tasks and application to personal context and concerns. Firstly, Autonomy was noted as enabling when there was choice to tailor assessment tasks to learner’s own interests, experiences and needs. For example, freedom and creativity within negotiated project-based work or writing topic (Celina et al., 2016; Murugesan et al., 2017); custom lesson-plan assessment in the ICT teacher training programs (Colas et al., 2016; Wolfenden et al., 2017), choice of format and focus in the Human Trafficking MOOC final assignment (Watson et al., 2016),  and the NovoEd MOOC group project (Wen et al., 2015).

Some studies also noted the increased motivation that flows from the ability to apply learning to one’s own life concerns. For example, The Dementia carers were able to apply their knowledge to in-home family based care or professional workplace care settings (King et al., 2014). The OpenLearn programs similarly allowed for learners to apply their new skills in either formal job-seeking or community volunteering contexts (Law, 2015). Students in the Nanotechnology MOOC felt they could apply the information to solve problems in their own areas of concern eg small business app developing, environmental pollution monitoring (Barak et al., 2016). One study allowed students to study any MOOC of interest to support gaps in personal study and time-management skills (Chen & Chen, 2015).
[bookmark: _Toc494745975]
While the latter studies taking such deeper approaches to Autonomy were few, nevertheless they tended to have more positive outcomes suggesting that Autonomy as a critical dimension may be an important enabler for open education programs as it was previously for more general technology use to enable social inclusion. However, many studies did not address the possibilities of Autonomy, and as such it would be a useful focus for future research.
[bookmark: _Toc494745976]Learner Skills as enabler: scaffolded technical and study skills 
Few studies talked explicitly about Learner skills at all, and only six reported that skills (or lack thereof) were important. The skills mentioned in the studies as needed were: reasonable English language skills (Colas et al., 2016); eLearning skills including platform navigation and forums (Wolfenden et al., 2017); goal setting, time management, and note taking skills (Milligan & Littlejohn, 2016); team leadership skills (Wen et al., 2015); and basic digital design skills to create a poster (Watson et al., 2016). These were somewhat different to the proposed skills in the model, having more of an individual study-skills focus rather than developing internet communication skills.

In contrast, the Understanding Dementia MOOC study considered skills development in both the design and research phases. It successfully recruited and demonstrated equivalent learning outcomes for the many “low-threshold” learners in the program, noted as having low levels of academic skills and e-learning at the start of the program, related to low levels of previous education (King et al., 2014). The scaffolded development of a broad range of technical and study skills was a feature of the program.

There were also three programs where scaffolded skills development was the whole purpose of the program, however these programs chose to use the free online resources within a mostly face-to-face setting (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015; Chen & Chen, 2015; McDougall et al., 2016). 

For the seven studies into MOOCs used as a largely a distance learning platform, there tended to be an assumption that technology skills were sufficient, and everybody could use the internet (Celina et al., 2016; Davis et al., 2016; N. Li et al., 2015; S. W. D. Li & Mitros, 2015; Murugesan et al., 2017; Pérez-Sanagustín et al., 2016; Whitmer et al., 2015). Further research is needed to determine if this is in fact the case, if gaps in learners skills are a challenging constraint, and if other critical dimensions of a program can also assist in providing space for learner agency and workaround in the shortage of particular skills. 

[bookmark: _Toc494745965]New logic of the conceptual model: one dimension can amplify another
[bookmark: _Toc494745954]Technology as enabler: mostly amplifies other critical dimensions
Provision of free handheld devices where the participants did not have alternatives was noted by authors as important in only two studies.  But otherwise, the technology tended to amplify the other dimensions, most notably Social Support and Learning Materials, and Autonomy.

Technology amplified social support for learning where it provided specialist team, networking or social tools (Celina et al., 2016; Colas et al., 2016; N. Li et al., 2015; S. Li et al., 2016; MacKinnon & Bacon, 2016; Wen et al., 2015) and one study showed how this helped learners overcome a number of difficulties with the technology itself (Celina et al., 2016). Another study made sure the forum discussions were synced to weekly content then shut to avoid confusion and being overwhelmed (Murugesan et al., 2017).

Technology amplified learning materials when it provided tools to “pause the professor” (N. Li et al., 2015), brought quality English language e-readings to those who could not afford print resources (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015); provided text-dominant, print, mobile and offline friendly resources (Wolfenden et al., 2017); and allowed learners to use personally preferred technologies to access, listen and download resources including to download or translate video transcripts (Chen & Chen, 2015; Milligan & Littlejohn, 2016). 

Four of the five studies in which technology amplified learning materials enabled excellent outcomes for their learners (exceeded aims) and in all but one the program was blended in delivery featuring strong face-to-face social and academic support via study groups (Charbonneau-Gowdy, Paula; Capredoni, Rosana; Gonzalez, Sebastian; Jayo, María José; Raby, 2015; Chen & Chen, 2015; N. Li et al., 2015; Wolfenden et al., 2017).

The finding that the technology dimensions primarily amplifies other dimensions – including the social dimensions- is an important finding that was unexpected and different to the original research underpinning the six dimensions conceptual model. 

Therefore, this study adds to the body of literature that promotes the role of the learner and their social context in the learning environment as impacting on learner outcomes. Such approaches work against the problems of either over-emphasising the influence of the technology or the influence of learner’s agency and social setting noted in the education technology literature (Oliver, 2011; Selwyn, 2013). Instead, the results of this study suggest that where technology provides a suite of tools that support both the social context of learning, and the need for learner’s autonomy and choice about what, when and how they learn– it becomes a more powerful enabler for learning. 


Study companions amplifying or providing additional/alternative Learning Materials 
Two studies identified the online forums as providing for a diversity of views and experiences, in which case study companions as dual practitioner/learners became powerful enablers for shifting views and attitudes which positively impacted both emotions and knowledge (Milligan & Littlejohn, 2016; Watson et al., 2016). In this way the views of study companions became a new and alternative form of Learning Materials which embrace broader views of knowledge and expertise than traditional academic-as-expert video lectures. This was also the case for programs who found that “lurkers” benefitted from other’s postings (Whitmer et al., 2015).

The asyncronous nature of an open course, where learners can join over numerous weeks and complete tasks in waves tended to amplify the possibility of later joiners experiencing the online forum contributions of earlier students as just more text-based content (ie Learning Materials), rather than an opportunity to converse with study companions. 
This situation may suit some learners but not others. It is possible (but not explored in the studies) that one form of learner agency might be the adjustment of their learning schedule so that learners pick when to work online depending on whether they want to be in the thick of the conversation, or more quickly read the forums as additional Learning Materials.  This is an aspect that would be interesting to explore in future research. 

Regardless, this study identifies that Study Companions as a sub-set of Social Support can amplify Learning Materials. 
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