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Abstract: This paper contributes an outline to guide methodological decision making in 

analysing teacher learning in online networks, with a view towards research that produces 

actionable knowledge. It suggests that key decisions must be made in areas of research 

questions, units of analysis and observation, frameworks for analysis, data sources and methods 

of analysis, and reporting of context. It provides a concise example of decision making in the 

analysis of an online network of secondary design teachers in Australia. 

Introduction 
An online network of teachers has qualities of both a network—a group of teachers connected to one another and 

to knowledge objects through communications technology—and a community—a group of teachers with a shared 

identity around a common subject (Wenger, Trayner, & De Laat, 2011). Prior research has established that 

teachers make widespread use of online networks to access peer support and ad-hoc professional development 

(Lantz-Andersson, Lundin, & Selwyn, 2018; Macià & García, 2016).  A range of methods have been established 

by researchers to understand how teachers learn within these networks, namely survey, interview, ethnographic 

observations, discourse analysis (of online interactions), social network analysis, epistemic network analysis, and 

process analysis (of online traces). In this paper we suggest that methodological innovation can advance this 

domain of research, particularly through combining quantitative and qualitative methods to move towards 

actionable knowledge—knowledge that can be used by someone in service of a desired outcome in the world—

that can inform the design, implementation, and facilitation of online spaces to support teacher professional 

learning.  

Professional learning supports teachers in adapting their pedagogy in response to the rapidly changing 

social, cultural, and economic environment in which they live and work. For this reason, it is essential that teachers 

update their skills and advance their practices in order to meet students’ complex and evolving learning needs 

(Curwood, 2011; Desimone, Smith, & Phillips, 2013). Despite significant financial investments at local, national, 

and international levels, a substantial body of research challenges the effectiveness of traditional approaches to 

teacher professional development, which understands learning as a progression through stages and a series of 

learning opportunities that are frequently designed and administered by an outside expert (Walshe & Hirsch, 

1998). It instead emphasises the importance of professional learning, which involves an active, collaborative, 

iterative, and ongoing process based on a teacher’s personal interests, professional goals, and sociocultural 

contexts (Darling-Hammond & Sykes, 1999). As Borko (2004) argued, “To understand teacher learning, we must 

study it within these multiple contexts, taking into account both the individual teacher-learners and the social 

systems in which they are participants” (p. 4). To this end, the idea of teachers being in control of their own 

professional learning network has been theorised (Trust, 2012), and recent scholarship has situated teachers as 

self-generators of their own professional learning curriculum through social media (Prestridge, 2019). 

Actionable knowledge for teacher educators, policy makers, school leaders, and practitioners is needed 

to improve teacher learning in this medium of online networks. Due to the lack of actionable knowledge about 

how to create and facilitate teacher learning within online networks, there is an urgent need to move beyond 

“conducting isolated studies focused on new things rather than significant problems” (Reeves & Reeves, 2015, p. 

29). Prior research has described the scope, benefits, and potential of teacher online networks, yet recent 

scholarship has concluded that much is still not known about teachers’ online learning (Lantz-Andersson et al., 

2018) and “it is not clear to what extent participation [in online networks] contributed to the development of new 

skills or fostered teachers’ reflection on their practice” (Macià & García, 2016, p. 305). This matters because there 

are more than 300,000 teachers in Australian schools, all of whom are required to meet and maintain national 

standards for the profession through post-qualification and in-service learning. At the same time, outside of school 

contexts, a growing number of teachers are using social media tools and accessing online resources in an effort to 

improve their teaching and support their students’ learning.  
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 This paper responds to Reeves and Lin’s (2020) call for educational design research that addresses 

significant problems in education by considering how to identify units of analysis and lines of inquiry within 

online teacher networks and how quantitative and qualitative approaches can provide insight into the ways 

interactions and knowledge objects impact professional learning. It aims to: (1) explicate an outline for 

methodological decision-making that can inform the investigation of teacher learning in online networks; and (2) 

provide a concise example of how this outline can be applied through analysis of a network of teachers. 

Background 

Teacher professional learning 
Professional learning extends beyond government-endorsed workshops or school-based initiatives to include self-

directed and self-regulated activities, which are often invisible to accrediting organisations and schools. As 

Coburn (2001) stated, “Informal networks among teachers are largely unacknowledged by the policy world. Yet 

they have enormous potential to play an influential role in teacher sense-making” (p. 163). Informal networks 

give teachers access to new strategies, activities, and perspectives, and they provide a space to share any fears or 

frustrations that they may not feel comfortable expressing to immediate colleagues. Prior research has identified 

the core features of effective professional learning experiences for teachers: duration, content, and active learning 

repeatedly emerge as aspects of teacher learning that improve content knowledge, positively influence pedagogy, 

and promote student achievement (Desimone, 2009). Contrasted with passive forms of learning, such as attending 

a lecture, active learning is linked to more positive outcomes for teachers (Desimone, Porter, Garet, Yoon, & 

Birman, 2002). Active professional learning in online networks—where teachers have this kind of involvement—

allows teachers to develop their knowledge of specific subject content and to share resources and ideas (Curwood, 

2013).  

Analysis of online networks of teachers 
The analysis of online learning networks takes place within a complex set of nested contexts (Jones, 2015). 

Teachers who use networks are situated in a physical context (e.g., a school within an educational system within 

a nation), and the technology for both hosting (e.g., web technology) and accessing (e.g., devices) online networks 

frequently change, altering the affordances of online networks. Further, social norms influence the way that online 

networks are used and understood. Within these contexts, numerous studies of teacher learning in online networks 

have been conducted over the past two decades, mostly grounded in sociocultural learning theories, which have 

analysed teachers in a wide range of contexts, using diverse data sources, instruments, and analytical frameworks 

(Lantz-Andersson et al., 2018). Yet, despite this activity, the actionable knowledge that can be used by 

practitioners is limited. This includes the knowledge available to teachers, teacher educators, or school networks 

wishing to design, convene, or facilitate a network to support teachers or government bodies seeking to make 

decisions about deploying resources to support teacher learning in online networks. 

One issue is that the diversity of analytical frameworks and variation in reporting makes it difficult to 

make comparisons across studies or to translate knowledge from one context to another. One, largely successful, 

convergence within the literature has been around the development of the Activity Centred Analysis and Design 

(ACAD) framework (Goodyear & Carvalho, 2013), which provides a general and widely adopted framework for 

the analysis and design of online learning networks (e.g., the 15 studies in Carvalho & Goodyear, 2014). The 

ACAD framework describes the four elements of learning networks as social design (roles and rules), set design 

(tools, digital, and physical learning environment), epistemic design (processes of knowledge building, tasks), 

and design for co-configuration (affordance for co-creation of the learning environment over time). The use of 

ACAD as a design framework assumes that learning (measured by outcomes or changes over time) is mediated 

by activity. Activity is the focus of the design and it can be considered to be emergent and influenced by these 

designable elements (Alhadad & Thompson, 2017). 

Methodologically, online networks of teachers provide a great deal of latitude for researchers, as shown 

by recent review papers (Lantz-Andersson, et al., 2018; Macià & García, 2016). The fact that the activity in most 

online networks leaves traces makes it possible for researchers to easily gather data from conversations (e.g., 

teacher-teacher relationships) and activities (e.g., teacher-knowledge interactions), which have been effectively 

analysed using methods such as thematic analysis, discourse analysis (automated or manual), social network 

analysis, and process mining. Additionally, the individuals within a network are often involved in research, 

providing their perceptions and stories of lived experience, often through interviews or surveys. The aim of this 

paper is to move towards research that has alignment between these different elements: towards research that aims 

at actionable knowledge, through alignment of questions, methods, analysis, and reporting. 

CSCL 2021 Proceedings 36 © ISLS



 

 Methodological decision-making in studying teachers in online networks 
Our framework for methodological decision-making seeks to aid researchers in designing and implementing 

studies. It suggests five points at which methodological questions ought to be asked, with examples for each, as 

relating to: (1) actionable knowledge; (2) units of analysis and observation; (3) analytical framework; (4) breadth, 

depth, and thickness of data sources and methods for analysing them; and (5) reporting and inclusion of context. 

This framework builds upon existing understandings of educational research design, where points (2), (3), and (4) 

are already widely recommended for most studies (e.g., Fraenkel, Wallen, & Hyun, 1993). The contribution of 

the framework is to guide researchers in applying these notions to the analysis of teachers in online networks. 

Critically, it promotes the importance of considering the actionable knowledge arising from the work and, 

relatedly, how this this knowledge will be communicated, through reporting that includes contextual information. 

The paper proceeds by describing these five points, then providing an example of the use of the framework for 

studying teachers in an online network. We recognise that research does not proceed in a linear fashion; it is 

typically cyclical and unpredictable. As such, this framework aims to elicit appropriate questions rather than to 

be prescriptive. 

Firstly, how might the research lead to actionable knowledge? The potential for actionable knowledge 

needs to be considered any time that research questions are being formulated. The framing of the question as “how 

might we” is a tool to provoke thinking. While not all research needs to be directly relatable to actionable 

knowledge (i.e., there is a need for blue sky research too), there is a recognised need within teacher education 

research for more knowledge that is useful in addressing real problems (Reeves & Reeves, 2015). One way to 

approach this is to ask: who might this research be used by, and for what purpose? In studies of teachers in online 

networks knowledge tends to be actioned by teachers (e.g., guidance in developing professional learning 

networks), teacher educators (e.g., how to run support teachers’ professional learning in online networks), and 

policymakers (e.g., data about the value of convening and facilitating online networks in relation to other models 

for professional learning). 

Secondly, what are the units of analysis and observation? These questions are often more challenging 

in studying online networks than in other domains. Online networks of teachers (e.g., in Facebook) often take the 

appearance of groups within a platform, while a real-world clique (e.g., “English teachers in the state of 

Wisconsin”) might be spread across many such groups and many such platforms. This can in turn be contrasted 

with an individual teacher who may be a member of many groups, many platforms, and many real-world cliques 

of different kinds. Given such confusion, there is a need for clarity around how units of both observation and 

analysis relate to actionable knowledge. One possibility is to have teachers as the unit of observation (what 

teachers are saying or doing) in order to make claims about the network as the unit of analysis (“what this 

network—and others like it—are good for”, e.g., Carpenter & Krutka, 2015 in surveying teachers about 

perceptions of Twitter). Another is to have teachers as both the unit of observation and analysis (“what teachers 

do in online networks and what they learn from them”; e.g., Kelly & Antonio, 2016 in looking at teacher posts in 

Facebook to make claims about types of peer support that are valued). A third is for the network to be the unit of 

both observation and analysis (e.g., Macià & García, 2018 in comparing and analysing network topologies).  

Thirdly, what analytic framework is being adopted? There has been a broad theoretical convergence 

in understanding teacher learning in online networks through the paradigm of sociocultural learning, and of 

framing analysis through notions of communities of practice, communities of inquiry, and learning networks 

(Lantz-Andersson et al., 2018; Kelly, 2019). The adoption of an existing framework for analysis—for example, 

the ACAD framework—allows a researcher to connect learning theory to research aims without needing to 

construct this bridge themself. Researchers may adopt elements of different frameworks—for example, a construct 

that has been used widely in studying is the different forms of participation in online networks (e.g., observers, 

peripheral contributors, and active members; Lave & Wenger, 1991). The analytical framework needs to match 

with the unit of analysis. 

Fourthly, what are the data sources and methods for analysing them? This is a broad question that, 

as suggested in the Introduction, is aimed at suggesting combinations of research methods. Three ways of 

considering data sources are in relation to the breadth of data (e.g., big data is very broad, as determined by its 

velocity, variety, and volume; Sagiroglu & Sinanc, 2013), the thickness of data (the qualitative understanding that 

it is capable of providing), and the depth of data (how deep data sources go in demonstrating impact). For example, 

Homan (2014) conducts an ethnographic study of a single teacher using multiple online networks and its impact 

upon the teachers’ teaching—this can be described as data that is thick and deep, but not broad. In contrast, 

Ranieri, Manca, and Fini (2012) surveyed 1107 teachers about their perceptions; their data has more breadth, but 

less thickness or depth. 

A secondary question is to ask: How might methods be combined to broaden, thicken, or deepen data? 

An example can be seen in the study conducted by Lundin et al. (2018), who used computational techniques over 
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 a large corpus of data (Facebook posts) to identify 79 discussion threads, which were then subjected to a detailed 

qualitative analysis. This complementary combination of techniques used automated analysis for inclusion of 

broad data and then a subsequent phase of qualitative analysis to thicken a target part of that data. Strategies that 

have been used previously in studies of teachers in online networks are online surveys of participants and trace 

data from networks for broad data; combined with interviews and/or manual qualitative analysis of online 

discourse for thickening that data. The data sources and methods used within the research need to fit with research 

questions (and aims for actionable knowledge), units of observation and analysis, and the framework. 

Finally, what network context needs to be included in reporting? When understanding the context of 

an online network the aim is to locate it in relation to other such networks. Given the large populations involved 

(e.g., teachers within a nation), changing technologies (e.g., social media platforms), and the variability in teacher 

groups within social networks, it is unlikely that any single study can make generalisable conclusions about ‘how 

teachers learn within online networks’. It is thus important to have clearly established language and variables that 

allow for cross-study comparison. This is needed to permit convergent validity over time, through comparison of 

diverse studies by different researchers. Suggested basic information that should be provided about any network 

being included in a study is (following Kelly, 2019): the size of the network (number of members); the focus of 

the network if present (e.g., “History teachers sharing lesson ideas”); the regionality of the network if applicable 

(e.g., international, national, state, local, school); the privacy of the network (e.g., private/public); and the 

anonymity of participants (use of real names enforced/facilitated in any way?). Further qualitative information 

about the network context add to such data, and such contextual details permit findings to be more broadly useful 

in future studies (or meta-analysis). 

As a part of a broader programme of research, this framework was implemented in our ongoing analysis 

of the online teacher network “Design Teachers Queensland” (DTQ; www.designteachersqld.org). Below, we 

describe the context for this network and our implementation of this decision-making process with partial results. 

The example is useful to realise why these five points of decision-making are rarely clear-cut, linear ‘decisions’ 

but rather the design of a ‘best possible result’ through trade-offs between competing priorities given limited 

resources. 

Demonstrating the framework with Design Teachers Queensland network 

Research context  
A new syllabus for a senior high school subject “Design” was written in 2017 and released in 2018, to be taught 

for the first time in 2019, in the state of Queensland, Australia. This involved a range of teachers from varied 

backgrounds learning new content and new skills. Arts teachers, manual arts teachers, graphics teachers, home 

economics teachers, and technology teachers were all going to be teaching Design due to the absence of any 

existing specialisation in design theory, with the exception of a few teachers with a design background (e.g., as a 

trained architect). 

DTQ is an online network convened in early 2018 to fill the need for a way to support teachers who now 

had to understand and implement this new Design syllabus. It was also an opportunity to put into practice the 

design principles and technologies developed in a prior project, TeachConnect, that aimed at exploring how to 

support teachers by designing and facilitating online networks (Kelly et al., 2018), which in turn built on prior 

theory such as Lave and Wenger (1991). As a result, DTQ was designed and facilitated according to well-

established design principles in the literature (as reviewed by Kelly et al., 2018). These principles can be listed as 

(1) work with existing teacher communities, in this case, a range of teacher associations and official bodies; (2) 

have a clear focus for the network, in this case supporting the Senior Design syllabus; (3) ensure that the 

technology is comparable in terms of speed and feel with “best of breed” technologies, in this case through styling 

and implementation of the Discourse open source platform (www.discourse.org); (4) have a low threshold for 

participation, in that users could easily lurk and watch the community grow with minimum effort; (5) start with a 

core group of 10-100 users and grow from there, which was done with a two-day workshop with 80 design teachers 

to kick-off the online network; and (6) use a fractal design to allow for different levels of participation. 

Actionable knowledge 

The research question posed was: To what extent (if any) is professional learning of teachers within DTQ changing 

classroom practice, in the context of the Queensland Senior Design Syllabus? This focus upon the impact of a 

curated and researcher-facilitated online network is likely to lead to a kind of actionable knowledge: currently, it 

is difficult to make an evidence-based argument for the creation of such platforms. Because there are ‘free’ 

platforms for teacher networks available (e.g., Facebook, Instagram) that are widely used, there is a reluctance to 
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 access privately maintained networks. Addressing this question may be useful for policymakers, teacher 

organisations, and school leaders to make a case for (or against) convening similar networks in future scenarios. 

Units of analysis and observation 

The unit of analysis in this study is the DTQ network, to understand the impact of networks of this type and their 

potential use in different contexts. The unit of observation is the individual teachers involved within the network. 

Another considered option was to focus upon particular knowledge objects (topic threads) within the network as 

units of observation and attempt to follow the impact of these objects upon different teachers—we decided upon 

the former. 

Analytical frameworks 
In analysing DTQ, we used two complementary frameworks for analysis. The ACAD framework was used to 

consider relationships between the design of the network and the activity taking place within it. This fits well with 

the framework for “Promoting and Assessing Value Creation in Communities and Networks” (Wenger et al., 

2011) which draws links between activities within a network (the “ground narrative”) with the value represented 

by those activities (the “aspirational narrative”). Figure 1, which represents the analytical framework used in this 

study. Each framework has been described by its authors with valuable lists of questions to guide investigation, 

as well as examples of prior analysis; these will not be discussed in the interests of parsimony. 

Figure 1. Analytic framework for the study, as synthesis of ACAD and value creation frameworks 

Establishing network context 
Establishing network context is a part of decision making for reporting—normally a fifth step. Here we have 

included it prior to the data sources to aid the reader. DTQ is a stand-alone, online network with its own domain 

name and styling (as opposed to being one part of a larger network). It is a partially private network of teachers. 

It was initially entirely public, but due to teacher concerns about students viewing teacher content, it was made 

member-only. To avoid the need to moderate all members at the time of application there are two circles of 

privacy: anybody can sign up and access the network, but a “DTQ Confidential” section within the network can 

only be accessed once approval has been granted. This area is used by teachers who wish to share discussions of 

sensitive content (e.g., examinations or student work). The network is targeted at teachers in Queensland, 

Australia (regionality) who are teaching into the Senior Design Syllabus (focus). Participants are encouraged to 

use their real-world identity, but anonymous presence is permitted if teachers choose to use it. Teachers are 

encouraged to share their details (type of teacher, subject area, career stage, location) at the time of sign up. 

The platform has a modern—though minimal—styling, with a clear network identity. It is more text-

heavy than many commercial social network platforms used by teachers (e.g., Instagram or Facebook). The 

network aims to be inclusive, firstly through intuitive design by implementing established social network norms 

(i.e., those used by Facebook) and secondly through semantic web design that is mostly accessible to visually 

impaired users. The size and usage of the network are established through two sets of data, the descriptive statistics 

for the life of the network, and those same statistics over a one-year period (a standardised window of time to 

allow for comparison between sites), the two Value columns in Table 1. Based on these values, the network is 

considered to be large in terms of teacher networks, but not massive (Kelly & Antonio, 2016) 
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 Table 1: DTQ platform levels of interaction and activity (for one year and for the life of the platform) 

Measure Value (Oct 2019-Oct 2020) Value (Aug 2017-Oct 2020) 

Topics 81 260 

Posts 434 1,300 

Avg. page views per month 5,625 5,895 

Daily average users / Monthly average users 12% 15% 

Registered users  248 527 

Registered users – participating 201 307 

Registered users – non-participating 47 220 

Data sources and methods of analysis 

The focus upon the impact of the network led us to consider that—in the trade-off of breadth, thickness, and 

depth—the focus needed to be on depth and thickness. This depth will be achieved through a research design 

focused on teacher interviews with reflections upon lesson plans used and the role of the DTQ in preparing them. 

The challenge with such research—given limited resources and a large population—is that breadth of data 

becomes infeasible. Here we turned to complementary combinations of methods to leverage the benefits of each. 

The generalisability of the research comes in three forms: (1) statistical claims, based upon the sample size and 

methods for targeting individuals within that sample; (2) generalisation at a higher level of abstraction based upon 

theory; and (3) as one case that may come to be generalised through subsequent case comparisons and meta-

analysis. The study design was guided by the analytical framework, Figure 2. 

 

 
 

Figure 2. Links between analytical framework (value of network) and data sources 

 

In an example of the first stage within this research, we stratified the network into three groups, based 

upon Lave and Wenger’s (1991) description of legitimate peripheral participation: observers, active participants, 

and champions. Users were ranked for activity in the network in three different ways: (1) using social network 

analysis (analysis of a graph constructed using nodes as the individual teachers and evidence of their interactions 

as edges drawn between them) through the measure of betweenness centrality (a higher score indicates that a user 

is a “bridge” between other users in the network); (2) the quantity of their posts (raw number of posts by each 

teacher); and (3) the quality of their posts (calculated using weighted measures of the reply count, the number of 

likes, the number of links to it, the number of times it’s been bookmarked, and the number of reads). This allowed 

for the identification of six teachers who were ‘champions’ within the network, who led the way in terms of active 

participation. 

Qualitative research with these six teachers, and similar groups for active and observing users, will make 

up the next phase of research (yet to be conducted), addressing the depth and thickness of the data, focusing on 

establishing a link between activity in the platform and changes to teaching. Teachers will share lesson plans as a 

part of their reflection in an effort to move beyond reliance upon self-reports by teachers. We will then be able to 

explore links between lesson plans and teacher activity in the network based upon traces of teacher activity. 

Reporting 

In addition to the details provided in Network Context (which allow for comparison with other studies) the 

reporting will make links back to the analytical framework. In this case, the ACAD framework provides a basis 

for theorising a relationship between design elements and observed value. In addressing the research question this 

may allow for findings that, say, certain epistemic design features—for example, the way that the platform 

promotes the use of knowledge objects as a basis for ad-hoc discussion groups—contribute to the changes 

observed in teacher practices. 
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 Discussion and conclusions 
The methodological framework we propose is useful for developing the actionable knowledge that teachers, 

researchers, policymakers, and practitioners can use in designing, convening, and facilitating online communities 

of teachers. With the rapid shift to online teaching around the world due to the COVID-19 pandemic, many 

teachers were unable to access high-quality, face-to-face professional learning, let alone readily engage in 

informal dialogue with colleagues about pedagogy and practice. Consequently, there is an urgent need for 

researchers to consider how our methods can provide insight into how teacher learning is happening within 

interactions and through the exchange of knowledge objects in ever-evolving online networks. 

This paper outlines a guide to methodological decision-making in analysing teachers in online networks, 

and it provides an illustrative example in the research planning for a study of the DTQ network. It argues, firstly, 

that actionable knowledge is lacking in this domain of research; and suggests that research questions might align 

with this goal of producing actionable knowledge. Secondly, it suggests that critical points of decision-making 

can be useful in addressing research questions. The domain of studying is maturing, with valuable analytical 

frameworks—such as the two used in this study—available to researchers, and the methods for analysing online 

networks are now well established. Further development of theory and to cases that can be more readily compared 

through combinations of methods, in research designs that are aimed at actionable knowledge, and through 

conventions in reporting this maturation might continue. 
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