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Abstract


This paper contributes to the growing international interest in using video-based information in education, training, and professional development. It describes an empirical study in which we analyse the use of video-based information as educational practitioners negotiate, design, and enact their own professional development. In our study, participants are teaching-focused lecturers in engineering higher education. We describe a research intervention using the Change Laboratory methodology, with expansive learning, where video-based information is embroiled throughout. Our analyses show that video acts at various epistemic levels, from using video-based information to support claims to truth to using video-based information to provoke social negotiations of the partiality of knowledge. We examine how video-based information acts as a mediating technology for imagining, negotiating, and reflexively implementing professional developmental intentions. Our core argument is that practitioners can benefit from understanding how video-based information can mediate their own professional development in relational ways. We make three substantive contributions to scholarship: evincing a need for the prioritisation of understanding diverse epistemic functions of video-based information, advancing understanding of the role of video in theoretically informed social negotiation, and exemplifying methodological arrangements that move video-based information beyond visual representation.
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1. Introduction


Consider a group of teaching-focused lecturers in higher education (HE) who are using video technologies to generate video-based information in ways which shape their own professional development opportunities. They undertake theoretically grounded professional development initiatives, assisting each other to identify opportunities for accessing data, sharing information which might enhance their teaching–learning interactions, and using video to stimulate their social negotiations to link theory with practice; they are “bringing theory to bear on the dilemmas facing teachers” through video [1] (p. 23). Video-based information helps this group to confront their own role in sub-optimal teaching–learning interactions and to better understand how to collaboratively confront ambiguous and problematic challenges. Our analysis of their actions contributes to a growing body of international scholarship, examining video-based information in educational, training, and professional development settings [2,3,4]; specifically, in the professional development of educators [5,6,7]. These people come together in semi-organised workshops to argue, debate, and critically examine irrefutable evidence of sub-optimal teaching–learning interactions, professional development opportunities, and possibilities for changing their Technology-Enhanced Learning (TEL) practice. These teachers use video-based information as a mediating technology—sitting between the group and their developmental intentions—as discrete from merely consuming visual information. They examine their developmental endeavours expansively, pursuing forms of knowledge and meaning that are currently ambiguous, partial, and problematic [8].



Such problems in social circumstances—along with the socially negotiated responses to those problems—are represented in the daily reality of the setting and participants we describe in the remainder of this paper. We illustrate below how a group of professionals call upon video-based information as they confront problems to design, undertake, and reflect upon their own opportunities for professional development. This paper traces an example of how their co-design is accomplished and how they use video-based information in these change endeavours. To us, this is an important, significant, and meaningful issue deserving of scholarly inquiry into how information relates to professional development, calling for empirical research to examine how video-based information is implicated in individual and social contributions to organisational motives. Professional development has a burgeoning body of such scholarship, investigating the role of information and how video-based information mediates developmental endeavours in organisations [9,10,11]. We review three related strands of the literature to summarise how researchers typically investigate the functions of video-based information, the groups using video-based information, and the methodologies supporting research with video-based information. We present and then analyse an empirical example of people using video-based information in a particular professional development setting in education. In our study, a group of participants used video-based information at multiple epistemic levels with increasing criticality and growing “maturity of epistemological understanding” [12] (p. 309). They move from baseline epistemic levels, where video suits their epistemic purposes of providing evidence to support individual claims to truth, to more advanced epistemic levels, where video provokes their social negotiations of the partiality and contextual meaning of knowledge, stimulating future-oriented and collaborative proposals for change to their own social circumstances.



Our opening vignette illustrates the use not only of video but of a whole methodological approach encompassing a range of resources: techniques for using video-based information to prompt social negotiation, a shared framework for collectively navigating developmental intentions with video, and tools to examine how video is used by people in their enveloping social practice. To us, the epistemic levels at which video-based information can mediate practice—a theme which we examine in our current paper—inform a range of possibilities for teachers’ professional development, which can be understood through “critical reflection and epistemically conscious design of technologies” [8] (p. 96). We recognise that teachers in all sectors of education are increasingly undertaking a reflexive examination of their own professional development, with video-based information being imaginatively embroiled: investigating the role of school leadership and management [13,14]; developing curriculum design in light of technological trends [15,16]; and examining classroom practises [17,18]. Since the 1970s, there have been persistent attempts to progress the use of video in teaching beyond transmitting imagery to passive observers [19]. And yet, as we discuss in this paper, video-based information as a technological mediator of professional development—where teachers in groups call upon video to identify, design, enact, and critique their own developmental opportunities—has seen limited empirical examination. By “epistemic levels”, we refer to how technologies assist people to learn, work, and understand in different ways in the contexts of the activities they are undertaking—from lower epistemic levels, for example, those individuals memorising facts and discovering truths, to higher epistemic levels, for example, those involving social critique and navigating partiality of knowledge. A model which illustrates a range of epistemic levels is discussed later in Section 3. By “mediating technologies”, we refer to the constellations of technologies which sit between a group of people and the purpose of their practice—the technologies which they take control of and adapt, without which their purpose might be hampered, unfulfilled, or might even prove insurmountable. The word mediating draws attention to the role of technology within its context, emphasising an understanding of the roles of technologies in the context of their use rather than isolating their properties or affordances.



In this paper, we describe such an empirical examination, in which we analyse how teachers call upon the many epistemic levels of video in their own identification of opportunities to use the information for professional development. We analyse teachers’ uses of video-based information in the pursuit of a particular ambition for professional development in their teaching–learning interactions for engineering HE to encourage modes of learning which are more knowledge-based, opportunistic, and self-governing. We do not take a stance regarding the valorisation of such developmental intentions; rather, we examine how video-based information acts as a mediating technology for imagining, negotiating, and enacting those intentions. We draw an elementary core argument: that teachers can benefit from understanding how video-based information can mediate their own professional development in relational ways at various epistemic levels. Rather than claim widespread generalisability, we offer a deeply contextualised example of how epistemic levels assist these teachers in HE as they recognise, construct, develop, and critique their own professional development opportunities. In the present paper, we draw specifically on examples from a research intervention in engineering education. While we do not claim that studying such a setting will produce findings which are generalisable to all HE settings, we do claim that engineering education is a credible choice for this study. This is because we believe that it exemplifies salient challenges and opportunities of working and learning with video-based information: engineering is an inherently visual discipline, and HE in the built environment is a field where learning design increasingly calls upon interactions with moving imagery, facilitating complex learning tasks.



Below, we first summarise the related literature to position the current paper. We then set out our research aims, our activity theoretical framework [20], the varying epistemic levels of mediating technologies [21], and our research intervention’s Change Laboratory methodology for engendering expansivity [22]. We subsequently summarise and exemplify data analyses, and our contributions to scholarship. We conclude with implications for colleagues and for our own further research.




2. Literature Review


In the literature examining video-based information in training and professional development, we identify three related themes which are emphasised in current scholarship. These themes inform our subsequent empirical examination of video-based information, as a particular case of professional development in an educational setting. The three themes are summarised separately below, with their implications for our current paper: technical and material functions of video in use; representations of particular groups through video; and relationships of video with research methodologies.



2.1. Functions


One body of the literature is characterised by a focus on technical functions of video, with a seminal typification [23] being: repurposing; fieldwork; participation; videography; and elicitation. Whilst such functional schemata are alluring, these technical aspects of visual information are persistently elevated above the qualitative meaning of video-based information, exemplified by the raising of “questions of delivery primacy over questions of pedagogical quality” [16] (p. 11). Delivery primacy relates to the relentless speed of video in the transmission, availability, and portability of data. Referring to this pace, ubiquity, and apparently inexhaustible supply of data, there are warnings [24] of researchers “being swamped by the metaphorical cutting room floor” (p. 13). A burgeoning body of research is instead building on functions of videography and elicitation of video-based information to prompt reflection, such as a body of teachers initiating their own professional development, examining cases and their own practises in “video clubs” [5] (p. 2). Similarly, the use of video to help reflexively influence behaviour has been examined [25] to compare forms of information to increase young adults’ awareness of cyber security and to envision and enact different ways of interacting. Yet reflective and reflexive accounts are rare, with the literature exposing a prevalence of exhibiting technical and material functions of video-based information, nurturing a “pics or it did not happen” approach [26] (p. 158). Importantly for professional development, this body of scholarship reminds us that research ought to prioritise the epistemic functions of video, paring away visual fidelity to reveal qualitative meaning.




2.2. Groups


A further body of literature focuses on how video is used by—and represents—particular groups who are involved in its production. When televisual data appeared in the 1920s and 1930s, video was the preserve of specialists [19]. More recently, video-based information is increasingly available as evidence of a need for professional development, used by managerial stakeholders and by practitioners themselves in education, typically teachers. Many are using video in isolated and unconversant ways, with researchers noting that “there are few systematic arenas for dissemination and exchange of ideas, and that those lie outside the realm of formal structures” [26] (p. 12). A source of tension is the very democratisation of video-based information, which, on one hand, is cause for celebration, yet which can result in secluded individuals struggling to identify meaning. Some scholars, e.g., ref. [27] promote the carnivalization of video-based information, where all people identify their own ways of “introducing innovations and transforming the status quo” (p. 7). Countering this, multi-voiced social negotiation might be necessary to establish opportunities for development, since visual information cannot easily be “isolated or attributed to a participant, but constitutes a collaborative and ongoing accomplishment” [28] (p. 136). In terms of professional development, to us this body of literature illustrates the need for theoretically informed social negotiation of video-based information, with diverse groups of colleagues, identifying collective professional development opportunities.




2.3. Methodologies


Whilst video has been presented eo ipso as a methodology [29], it more frequently informs ethnographic and conversation–analytical methodologies, with research communities forming around the technology itself as discrete from the information yielded in particular settings or problems [30]. Researchers can become hamstrung by their ability to easily and rapidly archive, retrieve, and exhibit visual data, distracting them from a movement from data to information, with concomitant “underlying philosophical assumptions about ontology and epistemology” [31] (p. 224). Researchers have commented on the historical embeddedness of such methodological tensions [30] when seeking to balance competing methodologies of ethnography and discourse analysis, “one on video and the other using video, which had little to do with one another” (p. 2, italics in original). The dominance of ethnographic and conversation–analytical methodologies, alongside expedient means to record, produce, and exhibit video, can result in participants merely consuming visual data as discrete from socially negotiating information for professional development opportunities. Exceptions include investigations with participants of collaborative projects in education, with examples including a speech features-based methodology [32], which moves from the examination of representative video data into the implications for individual wellbeing, generating actionable insights for team-based work contexts. Seminal researchers describe the challenging methodological work needed to move video “beyond representation” to instead “evoke distinct, multiple, competing, and often even contradictory aural and visual impressions” [33] (p. 233), a tension for professional development which characterises this body of scholarship.



At the confluence of these three themes, we find a series of characteristics of video—traditionally conceived as strengths—which we believe can occlude its epistemic potential for professional development: the persistent elevation of technical and material functions of video, solitary managers and educators using video as undisputed evidence of claims to knowledge, and methodological norms driving a culture of consuming visual data. In some contrast, we see video-based information as a mediating technology, informing and stimulating calls to action, allowing diverse groups to socially negotiate developmental opportunities, and informing methodological arrangements for critique and antagonism. This relates to our current paper’s contribution to scholarship, which we present below: to prioritise epistemic functions of video-based information, to advance understanding of theoretically informed social negotiation, and to move video-based information beyond representation towards distinct and even competing impressions. We respond with a research question (RQ) that we have formulated to address these priorities:



RQ: “How does video-based information, as a mediating technology, assist professionals through processes of designing, undertaking, and reflecting upon their own opportunities for professional development?”.





3. Theoretical Framework


Responding to the research question, we first theorise the professional development activity in which our group of participants is involved; the daily reality of organisational practice, which is a backdrop to their negotiations of professional development opportunities. Video-based information is a mediating technology, and the group is seeking to encourage modes of learning which are more knowledge-based, opportunistic, and self-governing—a particular motive which in this instantiation focuses their professional development. We use the related notion of expansivity to theorise the process through which participants change their activity. In describing our theoretical framework, we build upon previous work in which video supports scholars in expansive change [34,35,36]. We are not primarily concerned with video per se; rather, we are examining how video-based information mediates teaching-focused lecturers in their identification of opportunities for professional development and how they envision and enact change using such video. We first theorise mediating technologies, using Engeström’s Cultural–Historical Activity Theory (CHAT) [20], then describe expansive change endeavours [22] before setting out our arrangements for theorising epistemic levels of mediating technologies [21].



We use CHAT’s activity system model to represent how an activity’s collaborative subject (the group directly involved) is oriented to an object (the social motive and purpose of their activity). This subject–object relationship is mediated by technologies. An activity system graphically illustrates these elements, with activity’s less visible social mediators: rules (how activity is regulated, formally and informally); community (those with interest and influence); and division of labour (how roles and rewards are allocated) as shown in Figure 1, adapted from an original by Engeström [20] (p. 78).



In our research, video-based information as a mediating technology sits at the uppermost element of the activity system, between a subject (of teaching-focused lecturers) and the object of their activity (to study teaching–learning interactions to identify professional development opportunities). Positioning video in this way reinforces our stance that the technology itself does not prioritise our analyses; in contrast, our priority is how video-based information mediates the participants (the activity’s subject) in their negotiations of professional development opportunities (the activity’s object). We ought also to note that video is only one aspect of a constellation of interacting technologies including laptops, smartphones, digital and analogue surfaces, documents, and the room’s physical arrangements and facilities. The change endeavour we analyse was designed to follow the theory of expansive learning, described in the subsequent section. Expansive learning has been previously used in the provocation and examination of professional development endeavours, in which video-based information is embroiled in diverse ways across the research process [34,35,37]. In research interventions, expansive learning can involve people using video-based information as irrefutable evidence of the need for change as they come together, confront failure, reject the status quo, then create new knowledge and new practice: they envision and enact qualitatively transformed, object-oriented activity. Success in expansive learning is accompanied by conscious re-imagination, and evidence that the object of activity has been expanded [38]. These expansive acts are illustrated in the modified ideal–typical expansive cycle in Figure 2, from Engeström [39] (p. 152).



These iterative expansive acts provide us with a structure for workshops described in the subsequent section. Seven expansive acts are proposed:




	
Questioning activity, involving participants engaging in criticism or rejection of accepted practice, managerial plans, and established wisdom.



	
Historical and empirical analysis, which are two related analytical actions examining the historical reasons and causes for the present situation, then identifying explanations of the existing order through the inner systemic relationships of activity.



	
Modelling new activity, whereby participants construct simplified, explicit, and observable visual media to explain the current situation and offer potential solutions to problems.



	
Examining by applying the model in practice to understand its dynamics, potential, and limitations; implementing where the model of activity is enriched by being practically applied and conceptually extended.



	
Reflecting to evaluate the current process of expansive learning, generating critique and considering further requirements.



	
Consolidating, whereby participants embed outcomes into a new stable practice.








To theorise and analyse how video-based information was used, we examined collated amassed data from our research intervention’s workshops, which we describe with examples below. We set out participants’ interactions with video as we called upon schemata adapted from an original provided by Engeström [21], illustrated in Figure 3, originally focused on artefacts. We call upon the schemata to understand the “epistemic work the [video-based information] does in a given action or sequence of activity” (p. 34). Engeström’s hierarchy allows us to theorise how video-based information mediates tasks that people are involved, during these change endeavours directed at their work and learning. The hierarchy of epistemic levels successively builds from “What?”, a level of information describing declarative knowledge such as facts and truths, up to “Where to?”, a level of knowledge assisting people in their reimagination of the purpose of practice, the socially negotiated motive which is known to activity theorists as the object of their activity. In this current paper, we examine participants’ conceptions of video-based information in pursuit of their object to identify professional development opportunities.




4. Research Design


Our research intervention used the Change Laboratory methodology, whose typical design process involves consideration of the expansive learning cycle, as discussed by Bligh [40]. The Change Laboratory is a prominent formative intervention methodology designed by activity theorists in educational research and one which is based upon participants engaging in an expansive cycle [38]. A Change Laboratory research intervention involves participants meeting periodically in workshops to undertake expansive change, discussing and enriching models, using video-based information within a constellation of mediating technologies, negotiating given tasks and mirror-data, a term describing ethnographic data which conveys problems irrefutably through video. Social interactions and the participants’ progress through their tasks are recorded, and participants themselves play important and active roles in shaping their unfolding intervention [41]. They collaboratively and expansively identify problems, apportion blame, make proposals, and enact change, with researcher–interventionists progressively endowing control to participants themselves.



Designing and facilitating an instantiation of the Change Laboratory methodology necessitates a significant commitment of time and effort by researchers and participants [41]. For us, there are three salient limitations to consider prior to undertaking such an approach. Firstly, there is a need for intense facilitation, along with significant preparation of resources and tasks, while the facilitating researchers aspire—somewhat paradoxically—for their designs to be rejected by participants in expansive ways. As a result of this limitation, our approach follows that of established researcher–interventionists, benefitting from resources which are continually tested, developed, and shared by international collaborators [40,41]. Secondly, the outcomes of an instantiation are dependent on participants understanding the potential of change and development, identified by exposing and aggravating contradictions in activity. Concomitantly, any deepened qualitative understanding of change is delimited by the unit of analysis—the activity—being examined. This limitation explains why Change Laboratorians are careful to present outcomes which are deeply contextualised as distinct from claiming transferability and widespread generalisability [20,38]. Thirdly, the processes involved in facilitating and analysing expansive workshops can be described as theoretically dense and abstract, with resultant challenges for concretisation in wider practice after the formal workshops cease. As a result, researchers provide participants with more familiar means of modelling and concretising change, recognising that participants have a daily reality which they will return to beyond the research intervention [21,22].



4.1. Research Site


The school where our participants work and learn has the role of educating engineering consultants for the UK defence establishment, with students in full-time study as seconded military personnel. The majority of teaching, learning, and assessment take place residentially, turning to distance modes during industrial attachments, which form a concluding part of HE programmes. During these industrial attachments, learners spend seven weeks unaccompanied in social infrastructure settings: healthcare, utilities, education, and similar large-scale complex sites with ‘live’ engineering projects. Our participants are the lecturers who facilitate learning, both on site and during remote attachments. These remote interactions between groups of lecturers and learners increasingly involve communicating with video-based information to mediate knowledge-based, opportunistic, and self-governing ways of learning. Video mediates these engagements in a wide range of ways, including by providing dynamic examples of material practice, which are typically valued because they are sensually rich in comparison with text-based and audio-based formats. The setting thus offers an authentic professional backdrop of work and learning, in which we can examine how these teaching professionals design, undertake, and reflect upon their own opportunities for professional development. Our research intervention takes place on site at the school where the participants routinely work. Their professional development needs span their disciplines of engineering, pedagogical and educational matters, and understanding defence contributions to society. Their routine professional development priorities span a range of formality, from the encoded requirements of their engineering and educational professional bodies to the opportunistic development of their own confidence, currency, and credibility in their role.




4.2. Participants


We designed and facilitated a formative intervention of a succession of nine workshops, held fortnightly, each ninety minutes in duration. Each workshop involved eight participants: teaching-focused lecturers who taught engineering, project management, and related fields of science and technology at the research site described above. The eight participating lecturers had experienced problems during these industrial attachments, particularly in teaching–learning interactions taking place at distance, which they believed to be deleterious to learners and which they identified as presenting opportunities for their own professional development. Their specific priorities, for the study described, were focused at facilitating modes of learning in more knowledge based, opportunistic, and self-governing ways.




4.3. Workshops


The seven expansive acts proposed by Engeström [39] and discussed previously influenced our task designs and labelled the designations we gave to unfolding workshops, as is common with this particular interventionist methodology. The nine fortnightly workshops covered the seven expansive acts in the figure above, preceded by a “Session Zero” to familiarise participants, and with the second of these expansive acts being separated into two workshops: one workshop for historical analysis and one workshop for actual–empirical analysis. Video-based information featured heavily in our designs for the collaborative problematisation and expansive change in teaching–learning interactions, as described below, with more detail in later sections:




	
Firstly, our task designs encouraged participants to source video, create video, and share video-based information with others during workshop tasks.



	
Secondly, workshops were configured to allow both planned and reactive viewing, negotiation, and editing of video data and video-based information.



	
Thirdly, all workshops were digitally recorded and remediated, including participant-guided resources, web-based video servers, and digital archives of the workshops themselves.








Figure 4 illustrates the pathway followed by participants through the Change Laboratory research intervention, showing the sequencing and themes of fortnightly expansive workshops.




4.4. Data Sources


As alluded to above, sources of video data included those provided by us for use in designed reflexive tasks, video stimuli being signposted by participants, and the recordings of the workshops themselves. The space used for workshops is shown in Figure 5. Points of note include, circled from left to right, the following: (1) a video recording camera; (2) the analogue recording surface for joint work on “models/visions”; (3) the digital analysis surface for participants to discuss “ideas/tools”; (4) the viewing surface for participants to show and edit digital video; and (5) another video recording camera. Digital projectors are mounted in the ceiling, with digital and analogue pens available for sharing, editing, and annotating video footage, seen on the desks with various laptops and desktop computers available to researchers and to participants.



To exemplify participants interacting with each other and with video, Figure 6 shows participants discussing problems with teaching–learning interactions. This still is taken from one of the recording devices used in the workshops (such as the camera at Point 1 of Figure 5, and the camera at Point 5 of Figure 5). In the image at Figure 6, participants are annotating imagery on the centre “ideas/tools” surface (Point 3 of Figure 5) while debating the meaning of the video on the surface for sharing video-based information (Point 4 of Figure 5).




4.5. Data Analysis


On cessation of the nine workshops, which are summarised in Table 1, we examined the amassed data, totalling 824 min of recorded workshops (of which 277 min were directed at video) and comprising 30,283 words (of which 9169 words were directed at video). For the purposes of the current paper, we deductively analysed these data, using Engeström’s [39] formulation of the expansive acts in an ideal–typical cycle (set out previously, in Figure 2) and using Engeström’s [21] epistemic levels of mediating technologies (set out previously, in Figure 3). Analyses were conducted using a proprietary Computer Assisted Qualitative Data Analysis (CAQDAS) package, namely ATLAS.ti version 21. There are three kinds of analytical priorities to consider during these research interventions: (1) intra-workshop analyses, conducted jointly by researcher–interventionists and participants, influencing how each workshop unfolds as researcher–interventionists adapt plans, tasks, and video-based information to suit the enacted progress and the expansive needs of participants; (2) inter-workshop analyses, involving researcher–interventionists transcribing and coding, enabling the iterative processes of design, with the preparation of appropriate resources for subsequent workshops; (3) post-intervention analyses, involving researcher–interventionists identifying substantive findings and overarching narratives for dissemination and scholarly publication.





5. Findings


This section exemplifies the findings, which are processes whereby participants use video to identify, design, undertake, and reflect upon their own opportunities for professional development. Figure 7 summarises all the findings across the research intervention’s nine workshops. Each of our workshops (along the x-axis) is labelled with expansive acts focusing on the tasks within that designated workshop. The epistemic levels of video mediating these acts are on the y-axis, the figure to the right of each stacked column showing levels of mediation as a percentage of that workshop’s total. Totals of expansive acts directed at video are shown above each stacked column. There were 248 expansive acts which were directed at video across the research intervention. A number of suppositions can be drawn from Figure 7, describing the interchange of epistemic levels as the research intervention unfolds. In the earlier workshops we describe, participants negotiate the need for change. Central workshops involve identifying the location and direction of such change. In closing workshops, participants trial and redesign change.



In sections below the quantitative overview, we present qualitative extracts from three of the research intervention’s workshops—questioning, historical analysis, and actual–empirical analysis—illustrating how expansive change builds into expressing and negotiating the need state for change. These qualitative examples are selected to interrogate further three particular phases identified in the quantitative overview, where participants call upon video-based information to increasingly understand how their extant interactions came to be and how they come together to socially negotiate developmental potential.



An overall summary of these phases, corresponding with the illustrated progress in Figure 7, is



Phase 1: negotiating the need for change. In the first third of the research intervention, the epistemic levels of “What?” and “Who, what, when?” dominate as a loose pairing. In these earlier workshops, tasks encouraged participants to examine their historical, current, and local practice of teaching–learning interactions, calling on video-based information when proposing problems and negotiating the need for change.



Phase 2: identifying the location and direction of change. In the middle third of the research intervention, the epistemic level of “In which location?” grows to supplant these during actual–empirical analysis, as participants use video to identify the internal structural tensions of their activity, known to activity theorists as contradictions. In the workshop for modelling future-oriented proposals, epistemic levels of “Why?” and “Where to?” are a dominant pairing: in this workshop, participants turn to video-based information to support endeavours at undertaking change, engendering commissive acts.



Phase 3: trialling and redesigning change. In the fourth and fifth workshops, epistemic levels are more equally distributed, as acts focus on iterative trialling and concomitant redesign. In the workshop for reflecting, epistemic levels of “Why?” and “Where to?” return to dominance to levels similarly seen in modelling. In consolidating, there is again a more even distribution of epistemic levels.



The early dominance of “What?” and “Who, what, when?” seem pragmatic from our participants’ perspectives: workshop tasks were designed to understand the qualitative meaning of problems and their historical evolution, leading them to use video as a basis for foundational negotiations of what the problems were, how they were manifest, through multi-voiced accounts and shared understanding of consequences. To us, the rise in the epistemic level “In which location?”, during historical analysis is attributable to the recognition of valuable lessons for the future direction being identified in historicity. We believe that the subsequent close ‘handrailing’ of both “Why?” and “Where to?”, in modelling, implies that participants were gaining an increased qualitative understanding of the implications and uncertainties and of proposing their own development, recognising the importance of making specific and concrete commissive acts. While epistemic levels are relatively evenly distributed during examining and implementing, the dominance of “Why?” and “Where to?” returns in reflecting. Having negotiated the need state in earlier workshops, participants reflexively negotiated and agreed to enact change through their own professional development—yet they sought assurance and justification too.



The qualitative examples below are taken from earlier workshops shown in Figure 7: questioning, historical analysis, and actual–empirical analysis. These span Phase 1, negotiating the need for change. The qualitative examples set out in a common structure: an explanation of the expansive act which was dominant in that workshop, a brief extract of a task which encapsulates the role of video, a still which illustrates the video-based artefact being expansively discussed, and a selection of data with our analyses of Engeström’s [21] epistemic levels. The bold text in the participant quotes shows epistemic levels.



5.1. Questioning


Questioning, summarised in Table 2, involves participants criticising and rejecting accepted practice, managerial plans, and established wisdom. In the examples below, participants respond to the questions, “What drives our current activity for teaching and learning? What are the problems?”. As collaborative progress through this task unfolds, participants raise concerns of a preoccupation with video-as-content during teaching and learning for the consumption of pre-ordained footage in the pursuit of ‘correct’ learner behaviour. In the example below, participants study mirror data (video footage provided by us) of students examining the safe isolation of municipal water pumps for disaster relief, shown in Figure 8.



In the following examples, the video in Figure 8 is interpreted as “What?” and as “Who, what, when?” artefacts by MH and JM. “What?” artefacts help in collaborative endeavours to identify the object of the activity, which in this case is to make teaching–learning interactions more knowledge based, opportunistic, and self-governing. “Who, what, when?” artefacts elicit narratives and stories about personal roles, with specificity of personal contributions to failure, and the need for change. The interplay of these epistemic levels assists the group in moving beyond conceptions of video as capturing content for consumption. In these extracts, MH and JM begin to conceive of video-based information as mediating some deeper understanding of problems, and the potential for change. MH engages with it as a “What?” artefact, complaining of the need to confront fixations with skills-based demonstrations. JM engages with the footage as a “Who, what, when?” artefact, allocating roles and responsibilities for failure and change, including her own.




“I can send stuff like this [motions to video] to [learners] … and they’ll enjoy it sure, why not break Bernoulli’s down, what do you think the problem is … but it [video] isn’t much more use than that.” [What?] [MH]. “I don’t know about that, I think he’s [motions to student filming another student] doing a bit more … that’s his own explanation of what’s going on, what it means for him, we’re not taking enough notice … we can work much more with that I reckon … we just don’t do enough of it, and I don’t know why we don’t do enough of it, do any of you? Why don’t we do that? I’ll admit I don’t do it. Does anyone else?” [Who, what, when?] [JM].






5.2. Historical Analysis


Historical analysis involves participants examining the historical evolution of the present situation and the causes of its problems. In our examples below, participants respond to the questions, “What or who are the main problems with our current activity? How did we get to this point?”. As collaborative progress unfolds, participants engage with video to negotiate the historical and cultural embeddedness of practice (see Table 3). Their negotiations necessitate facing the possibility that there are reasons—pragmatic and rational—for their failing teaching–learning interactions to have evolved that way. In this example, participants engage with footage in Figure 9 curated from institutional archives; vocational projects where school alumni are working on water treatment and distribution projects in sub-Saharan Africa, which were identified by participants themselves.



Our examples draw out epistemic levels of “In which location?” and “How, in which order?”. The epistemic level of “In which location?” refers to people mapping, classifying, and cataloguing activity’s problems and proposed solutions. “How, in which order?” refers to scheduling information such as timelines, plans, algorithms, scripts, and heuristics. In our examples, DC and KP direct their colleagues’ attentions toward the meaning of video-based information, negotiating their own specific and explicit classifications of historically embedded problems and the future-oriented change which they deem necessary.




“We’ve got to move away from show-and-tell, these [videos of historical practice] are great tasks, messy, knotty problems that we’ve forgotten the value of … this isn’t about getting a right answer, it’s about the mess of hydro-geology, logistics, stakeholders, site access, running out of money and time … we need to work out how to get this done [motions to object on activity system] … what do we need to get there?” [In which location?] [DC]. “Fair enough but to me it [video] shows that we won’t know what ‘finished’ [air quotes with fingers] looks like... We need to start being clear what has to happen [motions to rules on activity system]…to get to this point [motions to object on activity system]…” [How, in which order?] [KP].






5.3. Actual–Empirical Analysis


In actual–empirical analysis, participants identify explanations of the existing order through the inner systemic relationships of activity. In these examples, participants respond to the questions, “What are the requirements for change? How do our actions align with our activity?”. As collaborative progress through actual–empirical analysis tasks unfold, participants engage with video to negotiate the circumstances of the current activity (see Table 4). In our examples, participants engage with video-based information, which has been identified and prepared by them, of local interactions which highlight systemic relationships and problems. Stills are shown in Figure 10. The learning tasks captured in the images are intended for completion by learners, in supported yet self-directing ways. To the top right of Figure 10, circled within the white dashed line, stands a vocational manager recording her own footage; to participants, this visually encapsulates their frustrations with the division of labour.



The examples draw out epistemic contributions of “Why?” and “Where to?”. “Why” denotes mediation by a diagnostic tool, assisting people in understanding complex connections explaining the properties or behaviour of the object of activity. “Where to?” describes germ cell models and visions representing changed ways of working and learning, communicating overarching concepts and future visions. “Where to?” technologies are “typically not considered as part of technology” [21] (p. 36), yet they are essential for envisioning, enacting, and sustaining technological change. In this example, KR identifies problems with managerial control. JM identifies how managerial problems relate to the need to change other social mediators of activity. He questions vocational security policies and normative divisions of labour; left unchanged, these social mediators will jeopardise the sustenance of change, making endeavours at professional development somewhat redundant.




“This [motions to manager filming tasks, circled in Figure 10], this isn’t to help them learn, this is checking up on them … they’re used to us not being precious about security policies [points to rules on modelled activity] and we’ve encouraged them to challenge us [points to normative division of labour on modelled activity] … these changes won’t fly [motions to object on modelled activity] because they’re [learners] worried that their gaffers [points to community on modelled activity] will be checking … we don’t really challenge them [managers] on how they [rules and division of labour] might be threatening learning, but we should.” [Why?] [KR]. “Well taking this as it stands [object] there’s a lot of other [expletive] like that to work through. We’re trying to help them to learn with each other and people outside, as self-starters, agentic beings, whatever … What we [lecturers] all want it [activity] to become, probably isn’t what it’ll become in reality, definitely won’t be, without building in something about this lot [motions along base of activity system to social mediators] so we’re nowhere near finished yet, but we’ve started at least, put a first pin in the plan, kind of thing...” [Where to?] [JM].







6. Discussion


Our elementary core argument is that practitioners in organisations—in this example, teaching-focused lecturers in engineering HE—can benefit from understanding how video-based information can mediate their own professional development in relational ways at various epistemic levels. We thus seek to make three substantive contributions to scholarship: to evince a need for the prioritisation of epistemic functions of video-based information, to advance understanding of the role of video in theoretically informed social negotiation, and to exemplify methodological arrangements moving video-based information beyond representation and towards distinct and even competing impressions.



Firstly, our contribution highlights how multiple epistemic levels are at play in the ways that video-based information is conceived and used by participants very differently despite their sharing this video-based information in the same setting and time. Our study’s participants recognise a dichotomy between functional fidelity and expansive impact, recognising that organic, ordinary, authentic video can be lucrative for mediating qualitative change, countering the focus on functions [23], or video club models [5], moving in common with a burgeoning community of scholars, e.g., ref. [25] towards video for the provocation of reflexive change. Our study exposes epistemic development as the realisation of the partiality of knowledge, with context specificity and divergent opinions informed and shaped by the same video-based information. To us, this is evidence that “the material form and shape … have only limited power to determine epistemic use” [21] (p. 35). The same video-based information, within a common shared expansive discussion, in the same shared setting, can be used to reproduce current practice by one participant, and as a germ cell model for change by another, and at many epistemic levels between.



Secondly, our contribution to theoretically informed social negotiation is exemplified in the ways that video-based information mediates participants in their supportive yet challenging and antagonistic social negotiations. The expansive provocation of change to social circumstances contrasts with concerns of solitary and unconversant reflection noted by researchers specialising in qualitative research with video [28,42]. Video-based information is perceived in diverse ways by different groups [27], visually exposing irrefutable evidence of the need for professional developmental opportunities, yet with diverse implications for which directions developmental endeavours ought to follow. Our study’s participants interact in multi-voiced, supportive, and antagonistic ways, assisting each other to identify, negotiate, critique, and often reject developmental opportunities. In every one of our workshops, participants were mediated by video-based information, exposing in theoretically grounded ways the qualitative meaning of “the tacit, the ordinary, the seen but unnoticed” [19] (p. 141).



Thirdly, our methodological approach acts as a contribution to exemplify how participants can be encouraged to use video-based information to mediate their own expansive acts, stimulating them to analyse, envision, enact, and redesign change to their professional developmental opportunities. This is often conducted in contrary and antagonistic ways. Video is thus distinct from a means for participants to merely consume visual data [30,33]. The research intervention we describe provides a modest and deeply contextualised yet qualitatively important account of video-based information, with a methodology moving beyond consumption to the social negotiation of professional development opportunities. Our methodological arrangements generate actionable insights rather than solely representations of visual data. Our study’s participants come together to collaborate, video-based information mediating their co-construction of professional development, illustrating “critical incidents, troubles and problems” [43] (p. 15).



Early in our paper, our research question asks, “How does video-based information, as a mediating technology, assist professionals through processes of designing, undertaking, and reflecting upon their own opportunities for professional development?”. Our direct responses are threefold. Firstly, video-based information mediates their developmental endeavours at multiple epistemic levels, despite people using the same technology, in the same setting, at the same time. Figure 7 traces how different epistemic levels were evident throughout the expansive process we document. Secondly, video-based information mediates antagonistically and socially, allowing groups to negotiate diverse interpretations, as distinct from solely being used by individuals to access visual representations of facts. Doing so, among other things, can involve using video to negotiate the need for change, characterising the early workshops in our research intervention. Thirdly, video-based information mediates expansively, provoking the examination of deeper qualitative meaning and future-oriented implications in provocative and sensuous ways which move beyond the visual consumption of data. This is evinced in our later workshops, where participants use video’s irrefutable evidence of failure to stimulate their enactment of change.



A caveat we raise in relation to our analysis is that video-based information has necessarily been artificially bounded, corralled, and secerned from the range of technologies at play in the reality of professional development. In contemporary organisational activity, video technologies sit amongst a growing and shifting constellation of diverse informational artefacts, which mingle and coalesce for the people using them. We seek to complement the growing body of research examining the potentialities of video-based information [2,3,4], yet we recognise a reality in which video technologies are interwoven with computers, wall-mounted screens, room furniture, and much else informing and interacting at the multiple epistemic levels proposed by Engeström [21]. This illustrates the genuine societal value of video-based information in research, which sits amongst a broad constellation of mediating technologies in ways relationally determined: “people using video, how they use it, and what they use it for are closely woven together” [34] (p. 124). Video can inform negotiations of professional development opportunities, as a means for the provocation of emotive, critical, and reflexive social interactions, assisting researchers to provide participants with “real methods for change” [29] (p. 136). And yet, as noted by Engeström [8] (p. 96), “it seems clear that many of the technologies introduced to facilitate learning are themselves poorly analysed and understood, in terms of their epistemic qualities and potentials”.




7. Conclusions


In opening this paper, we deployed a vignette to acknowledge how video-based information helps a group of teachers in identifying and negotiating qualitatively meaningful professional development opportunities. The problem we present is important, significant, and meaningful for how video-based information relates to professional development, calling for empirical research of individual and social contributions to organisational motives. We aspire to make three substantive contributions to scholarship. Firstly, we seek to evince a need for scholars to prioritise multiple and diverse epistemic functions of video-based information. Secondly, we aspire to advance understanding of the role of video in theoretically informed social negotiation. Thirdly, we hope to exemplify methodological arrangements which move video-based information beyond representation. This paper, we believe, opens further possibilities for video within a diverse and dynamic constellation of mediating technologies, informing social groups at multiple epistemic levels.



Our key contributions to scholarship are that the same technologies can act at multiple epistemic levels for different people, often in the same space and at the same time; that video-based information can act in ways which are challenging and socially antagonistic, not solely as a means for consuming visual information; and that participants themselves can call upon video-based information to envision and enact change to their own social circumstances. Supplementing the theoretical contributions of our findings, there are practical implications of such studies which might prove lucrative in the daily reality of resourcing, managing, and facilitating work and learning:




	
Our instantiation of the Change Laboratory methodology highlights that these formative research interventions—while being resource-intensive and time-consuming for researchers and participants—can result in expansive change and development endeavours, envisioned and enacted by practitioners themselves.



	
Our examination of the uses of video-based information illustrates how practitioners can use video not only as a source of visual information about facts and truths but also to evoke sensuous and emotive proposals for change and development, mediating higher epistemic levels of social negotiation and partiality of knowledge. This opens up new possibilities for institutions that provide such resources and for practitioners who deploy and make use of them.



	
Our empirical investigation of professional development with teaching-focused lecturers—while limited to a specific setting of engineering HE—shows potential for practitioners themselves to call upon video-based information as a tool to mediate advancement, reflexive growth, and longer-term success in their work roles. Such potential could be leveraged by those who design professional development programmes.








A further limitation of our research is that it offers a deeply contextualised and qualitative study with a small group, as distinct from a longitudinal study which can claim widespread generalisability. We hope to have provided a sufficiently trustworthy account through which we challenge colleagues to test and extend these findings, examining mediation by video-based information in further settings of work and learning. Our findings, while qualitatively meaningful, are necessarily subject to certain limitations due to the nature of our research project—which we unapologetically acknowledge—including the narrow exemplification of engineering HE, our focus on the outcomes for a small group of teaching-focused lecturers, and our bounded investigation of video-based information, which we secerned from a constellation of many information technologies which mediate these interactions. We invite colleagues to build upon our findings, testing and extending the theoretical and methodological approaches we take, investigating further information technologies which mediate contemporary work and learning.



Our instantiation focuses on the developmental opportunities arising in a relatively narrow and modest setting, yet it is one which unearths a rich seam of lucrative research opportunities. The theoretical and methodological arrangements we present can be described as esoteric and time-consuming, yet to us, they are worthwhile in yielding possibilities for understanding how video-based information can mediate research interventions in relational ways at various epistemic levels. Formative research settings for developmental change demand that participants see themselves as able to actively construct, develop, and critique aspects of professional development activity beyond their immediate interactions. Our findings illustrate that with commensurate attention to epistemic purpose during research decisions, video-based information can be materially deployed and theorised to mediate sensuous, antagonistic, and problematic interactions, enhancing sustainable qualitative change to professional development.
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Figure 1. Adaptation of Engeström’s [20] (p. 78) triangular activity system model. 
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Figure 2. Adaptation of Engeström’s [39] (p. 152) ideal–typical expansive cycle. 
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Figure 3. Epistemic levels of mediating technologies, adapted from Engeström [21]. 
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Figure 4. The sequencing and themes of fortnightly expansive workshops. 
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Figure 5. The setting for the research intervention’s workshops. 
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Figure 6. Participants interacting with video and other technologies on the surfaces. 
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Figure 7. Tracing epistemic levels of video through the change endeavour. 
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Figure 8. A pair of screenshots from an example of video used in questioning. 
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Figure 9. A pair of screenshots from an example of video used in historical analysis. 
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Figure 10. A pair of screenshots from an example of video used in actual–empirical analysis. 
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Table 1. Summary of data.
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Workshop

	
Minutes

	
Word Count




	
Total

	
Directed at Video

	
Total

	
Directed at Video






	
0 Familiarisation session

	
71

	
12

	
1769

	
348




	
1 Questioning

	
96

	
17

	
3233

	
421




	
2a Historical analysis

	
114

	
64

	
5299

	
2511




	
2b Actual–empirical analysis

	
103

	
57

	
4976

	
1761




	
3 Modelling

	
87

	
62

	
4086

	
2383




	
4 Examining

	
92

	
14

	
3655

	
322




	
5 Implementing

	
86

	
16

	
2761

	
392




	
6 Reflecting

	
93

	
22

	
2039

	
698




	
7 Consolidating

	
82

	
13

	
2465

	
333




	
Totals

	
824

	
277

	
30,283

	
9169











 





Table 2. The example of questioning.
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	Description of Task
	Description of Video
	Developmental Opportunity
	Concrete Outcome





	Participants examine drivers for current activity and raise experiences of problems
	Video of current teaching–learning interactions provided by researcher–interventionists
	Participants identify in video opportunities to explicate failure and potential change
	An admission of neglecting to act regarding empowering learners, with a call to action










 





Table 3. The example of historical analysis.
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	Description of Task
	Description of Video
	Developmental Opportunity
	Concrete Outcome





	Participants examine historical evolution of how activity and its problems came to be
	Video of alumni undertaking historical vocational tasks identified by participants
	Participants identify in video embedded problems which, to date, have been disregarded
	A timeline for professional development, with actions, action owners, and dates










 





Table 4. The example of actual–empirical analysis.






Table 4. The example of actual–empirical analysis.





	Description of Task
	Description of Video
	Developmental Opportunity
	Concrete Outcome





	Participants examine individual contributions to problems and the need state for change
	Video of current teaching–learning interactions, provided by researcher–interventionists
	Participants identify in video opportunities to explicate failure and potential change
	Communicating formal requests to change the site’s Security and HR policies
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1. Famillarisation: set out how the research-Intervention might unfold
2. Questioning: Identiy problems of rofessional development and need-state for change
3. Historicalanalysis: establishhow current professional development came to be
4. Actual-empirical analysis: establish contradictions nprofessional development
5. Modelling and elaborating: identify new possibilies for professionaldevelopment
6. Group examinations: model and discuss new proposals for professional development
7. Concretise, test, and implement: tial, negotiate, and redesign proposals
8. Roflectand assess: criically analyseand evaluate change, record lessons identified
9. Consolidate new practice: deploy and extend the new professional development model
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