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Abstract
This article examines digital data use within three Australian secondary schools, drawing on in-depth interviews with 50 school staff to explore tensions between: (i) established logics of ‘data-driven’ schooling; and (ii) emerging ‘datafied’ practices associated with digital systems, platforms and devices. Using sociological theorization of institutional logics, the article examines how promises of digital ‘dataism’ are thwarted by the entrenched temporal organization of schooling, and teacher-centred understandings of students as coerced subjects. As such, prevailing logics of state bureaucracy and professionalism combine in ways that temper the prospect of individualism, self-regulation, continuous feedback, and other implicit promises of digital data. The paper considers the extent to which school data logics can endure amid the increased digitization of K-12 education.



INTRODUCTION 

This article addresses the pressing question of how schools make use of ‘data’. In particular, it documents an emerging dialectic between: (i) established logics of ‘data-driven’ schooling; and (ii) emerging forms of school ‘datafication’ associated with digital systems, platforms and devices. First, then, is the understanding that data describing classroom activities, students’ work, academic performance and progression can be used to guide the decisions and choices that teachers make when planning their teaching. This form of data use has been promoted widely within the teaching profession over the past 20 years, often in the guise of ‘data-informed instruction’, ‘data-driven instruction’, ‘data-based instruction’, ‘teaching analytics’, and ‘data-driven decision making’ (e.g. Schildkamp & Kuiper, 2010; Mandinach, 2012). This has coalesced into a broad orthodoxy that data can act as a key means to “drive significant instructional improvement” as well as whole-school improvement (Wardrip & Shapiro, 2016, p.18). 

In contrast, the idea of ‘datafication’ relates to the masses of data ‘traces’ generated through the everyday use of educational software, school learning systems and digital devices. Formally, fields such as ‘learning analytics’ and ‘educational data-mining’ emerged in higher education during the 2010s, encouraging the use of digitally-generated data in supporting teacher and student decision-making and generally improve outcomes (see Lang et al., 2017). The past few years have seen efforts to extend these logics into K-12 schooling (e.g. Baker, 2016). Commonplace school technologies such as ‘learning management systems’ and automated ‘personalised learning systems’ are now configured to generate continuous data, feedback and analytics to teachers and students alike (Kurilovas, 2019). In theory, these forms of digital data provide exhaustive amounts of detailed information that can be processed and analysed in many different ways and at rapid speed (Eynon, 2013). Crucially, this digital data can be made accessible across whole school communities – not least among students who can directly use analytics to support better decision-making and self-regulated learning. 

This article considers the interplay between these two approaches to ‘data’ (and their attendant logics) in informing how schools are now making use of digital data. While rarely considered in tandem, previous literatures highlight some key distinctions. First, the established logics of ‘data-driven’ schooling tend to privilege the use of classroom data for broad purposes of accountability, school development, and instructional improvement (Schildkamp et al., 2017). A common refrain here is that ‘data does not speak for itself’. Instead, data are framed as a means of initially interpreting problems, and subsequently inferring ways of addressing these problems based on teachers’ own knowledge and understanding of local contexts (Wardrip and Herman, 2018). Key here is the understanding that not all data are relevant to improving instructional practice. As such, teachers are encouraged to be discerning in what data they use. In contrast, enthusiasm for the application of digital data and analytics in schools tends to be more expansive – echoing an ethos of what Jose van Dijck (2014, p.198) has termed ‘dataism’- i.e. a “belief in the objective quantification and potential tracking of all kinds of human behaviour and sociality through online media technologies”. Digital data are seen to be instantaneous and continuous, as well as comprehensive and detailed in scope, providing precise insights into otherwise imperceptible patterns and trends. In this sense, digital data can be used to identify how things change over time, as well as predict how things might change in the future. As Hintz et al. (2018, p.46) conclude, such conceptualization of digital data therefore convey the promise of being able to “understand previous occurrences, predict future behaviour and facilitate possibilities for pre-emptive action”.
 

THEORETICAL BACKGROUND

To date, these two distinct understandings of data use within schools have tended to be considered in isolation from each other. There is a thriving literature encouraging schools to be ‘data-driven’ in their decision-making, alongside another literature promoting all manner of technology-driven data analytics. This article seeks to explore how these different ‘data logics’ co-exist within the everyday milieu of secondary schools. To what extent are established understandings of ‘data-based decision making’ and ‘data-driven schooling’ being reshaped by the increased presence of digital data in schools? Conversely, how are emerging logics of digital ‘dataism’ finding a place within established understandings of how data can be used to improve instructional and institutional performance? Most importantly, what explanations can we advance for how schools are embracing and/or rejecting these logics?

Here, then, we draw on two complementary theoretical approaches in order to make sense of how data, digital technologies and secondary schools come together. First, is what has come to be termed ‘number studies’ – work that draws on science and technology studies (STS) to address the epistemological and ontological implications of conceiving the world in terms of numbers and statistics.  This grew from initial work in the 1980s on the rise of standardized measurement and quantification in the imposition of modern institutionised society. Porter’s (1986) historical accounts of quantification and standardised forms of measurement, for example, showed how faith in quantified objectivity arose from a lack of trust in the judgement of professional experts, and corresponding weaknesses amongst professional groups to respond to external demands for increased accountability. As such, this saw the increased dominance of standardised measures and quantified procedural forms of accountability – what Porter terms “technologies of distance”. Porter’s work is echoed in subsequent arguments around the rise of statistical modelling as a means of imposing ordered, explanatory and therefore controllable modes of accountability on otherwise seemingly irregular social events (Hacking 1990, Fligstein 1998).

Of particular relevance to the present paper is this sociological literature’s recent interest in what data ‘does’, and what is being ‘done’ with data in institutional settings. This prompts us to look beyond an idea of data as stable, fixed entities with distinct fixed substance and character, and instead encourages us to think about how data are used in relational terms (Lippert and Verran, 2018). This raises questions of what is being done with data in schools amongst different networks of actors and interests, as well as what contrasting meanings are being ascribed to data within a school at various times and different circumstances. This also prompts us to consider the choices made within a school regarding which data are included or excluded in any calculations, in whose interests analytics serve, what heuristics are used to justify the actions that data analyses inform, and whether different actors within a school community share a common sense of how these data are ‘useful’ (Jones and McCoy, 2019).

Second, then, we also draw on neo-institutional theory and the specific concept of institutional logics. This derives from Robert Friedland and colleagues’ (1991) work detailing the distinct logics that shape key institutions in contemporary society. These relate to domains such as the community, family, religions, corporation, market, bureaucratic state, and the professions. The institutional logics literature has expanded over the past thirty years to offer rich ways of examining socially-constructed beliefs, assumptions, values, practices and rules that shape the decisions and behaviours of actors within organizations (Thornton et al., 2012). Importantly, institutional logics are understood to exist in both symbolic form (e.g. organizing principles, normative expectations, folk theories) and material form (e.g. organizational structures, physical objects, common practices). Together, these patterns of values, beliefs, principles, structures, norms and practices constitute tacit frames of reference within any organization - providing meaning to daily activities, directing attention to some issues over others, shaping temporal and spatial arrangements, and so on (Thornton et al., 2015). 

The institutional logic approach therefore provides a detailed approach to unpacking the ways in which schools (and those who work within them) produce, reproduce and provide meaning to their engagements with data. There are likely to be multiple logics (often competing and contradictory) underpinning data demands within contemporary education systems. Organizational data practices and understandings are likely to involve a number of interrelated institutional logics – such as bureaucratic, community, professional and market-based logics (Delude and Milley, 2020). Indeed, previous school-based research adopting the institutional logics approach has highlighted multiple competing logics from the likes of exam boards, state governments, parents/consumers, and commercial providers (Greenwood et al., 2011). This raises the need to explore the ‘institutional complexity’ of the logics that might shape a school’s use of digital technologies and data (Bridwell-Mitchell and Sherer, 2017). Which institutional logics are shaping what is valued and deemed legitimate with regards to school data use, and how are these different logics evident within different schools?

Approaching data as relational in nature while also shaped by institutional logics therefore allows us to make sense of how promises of digital data and data analytics are playing out within different schools. The over-arching question taken forward into the remainder of this article, then, is what forms of ‘data’ are deemed legitimate within schools? As Townley (1997, p.280) contends, institutional logic theory “allows issues of legitimacy in the diffusion of institutional practices…to be addressed more clearly”. In short, we seek to develop contextualised understandings of what happens when digital data enters the institutional context of schools. As such the following sub-questions frame the remainder of this paper:

· What is ‘data’ understood to be in schools? How does this shape dominant understandings of the digital data that is being generated in schools?
· Who is seen to be a legitimate user of data in schools? How does this shape understandings of how digital data can be used?
· What understandings of timing, precision and insight underpin the ways that schools approach digital data?
· In what ways are schools able to imagine more expansive uses of digital data?



RESEARCH APPROACH AND METHODS

With these questions in mind, we now go on to present a critically-focused account of the ways in which digital data are being afforded a place within secondary schools in the Australian state of Victoria. To do this, we draw on interview data generated from in-depth qualitative studies of data practices within three contrasting Victorian secondary schools (see Table One). This empirical data has been generated from the first year of a three-year research project based around the use of participatory methods to reimagine schools’ datafied practices. The three case-study schools were a small city-centre government school (Weston High School), a large suburban Catholic school (Brookdale High School), and a medium-sized private school in the outer-suburbs (Northland College). 


	Weston
	600 students, 60 teaching staff, 30 non-teaching staff
25% students language other than English
36% students progress to university


	Brookdale
	1400 students, 130 teaching staff, 75 non-teaching staff 
50% students language other than English
75% students progress to university


	Northlands 
	900 students, 100 teaching staff, 60 non-teaching staff 
52% students language other than English
76% students progress to university




Table one. Details of the three case study schools 


The first phase of our research has focused on becoming familiar with how these three schools’ engage with data. This has involved sustained fieldwork in each school based around the main forms of empirical data generation associated with in-depth qualitative institutional case studies – including over 60 site visits, in situ observations and general ‘hanging around’ classrooms, staff meetings and staff-rooms, field notes, documentary analysis, photographing, corridor conversations, and more formal interviews with IT staff, data specialists, school leaders and teachers. The present paper draws upon a corpus of empirical data generated from interviews with over 50 staff across the three schools in teaching, leadership, technology and administrative positions. These interviews were in-depth and semi-structured, lasting anywhere between 30 minutes and 90 minutes.

Drawing on thematic analysis of this corpus of data, the paper now goes onto explore the different ways in which school data and school data logics were talked about by interviewees during our discussions of the datafication of their school processes and practices. Analysis of the empirical data was rooted both in the a priori theoretical concerns outlined earlier, and a posteriori issues arising from the interview data. In this sense, analysis took what Fereday and Muir-Cochrane (2006) describe as a ‘hybrid’ process of inductive and deductive thematic analysis that allows us to fully describe the phenomenon being investigated. This involved a number of steps. First was the deductive generation of salient preliminary codes based on the research questions and salient theoretical concepts relating to institutional logics (e.g. community, family, religions, corporation, market, bureaucratic state, and the professions), followed by a second deductive reading of the data relating to the sociology of numbers distinction between what data ‘does’ and what is being ‘done’ with data. We then engaged in repeated re-readings of the interview corpus, leading to the inductive generation of empirically-driven codes – i.e. issues arising from the interview data. Repeated rounds of applying these codes to the corpus of interview data then allowed us to connect codes to establish broad themes, which were then themselves clustered and reduced to a smaller number of core themes that we felt encapsulated the different data logics that were described by interviewees as underpinning how data were being ‘done’ within each school



FINDINGS

i. What is ‘data’ understood to be in schools? 

‘Data’ was talked about within each school along a couple of distinct lines. On one hand was ‘external’ performance data – mainly student exam results, attendance records and other measures for which schools were externally accountable. Key data points included external end-of-school examination and coursework grades (the Victorian Certificate of Education - VCE), university entrance rankings, and national standardised literacy and numeracy (NAPLAN) tests for Year 7 and Year 9 students. While these data were being processed and circulated in digital forms, they were certainly not digital in origins. As one of Weston’s learning specialists put it: “I think there is this understanding that when you talk about data, it's just external sources of student achievement data … it's not the other stuff” [1]. 

School leaders described themselves as driven by these external data-points (“we pull whatever levers we can at our disposal to keep [scores] up” [2]). This was also data that staff felt was “the way that they judge us as successful or unsuccessful …as a VCE teacher, the VCE data point is a bit of an all-encompassing one” [3]. On the other hand, was ‘internal’ data produced within each school – in-house assessments, tests, quizzes, surveys and other measures that were often produced on ad hoc bases by teachers through software such as Google Forms, as well as specific survey and testing software. Most staff saw these internal ‘data’ relating to tangible aspects of school life that could be used to produce actionable insights. As one math teacher put it: “Data is what you can see, point to … so it’s stuff that you can turn into information and from that produce some sort of knowledge that you can apply” [4].

Throughout our time in the three schools, the word ‘data’ was used interchangeably to refer to both of these different forms of measurement. For most staff, what was described by one senior leader as the “top end” [5] external data points were considered most important, but also least useful and interesting. This was data that was ‘fed back’ to schools through state government data portals, as well as being made publicly available through federal government ‘school comparison’ websites. There was an awareness that parents judged schools in terms of these data points. Leaders at Northland talked of making considerable efforts to present these data in a way “that is meaningful to the parent, when the parent is paying the school fee” [6]. Elsewhere, staff at Weston talked of the benefits of having “one piece of data that comes out on a nice graph that you can show parents” [7]. Teachers also paid close attention to these metrics. Reflecting this culture of data-driven performativity, external metrics directly associated with teachers’ classes was described as “the most eagerly sought data each year” [8].

Nevertheless, these forms of externally-generated data were not seen as ‘meaningful’ measures that teachers could work with. The argument was regularly made that these data simply indicated what information students could recall on the day of the assessment - “they’re not really testing any of the skills that we necessarily want” [9]. That said, little attention was paid to any of the three schools in making use of data generated by the many learning management systems, learning software, and personal devices that were being continuously used. Instead, teachers held most faith in the provenance and usefulness of data that they had generated for themselves through basic software tools that allowed students to take impromptu surveys, pop quizzes and ‘on-demand’ tests. This was data that was seen to be directly related to students’ “capabilities rather than strict skills” [1], and generally was felt to offer information that teachers needed to guide their work in the classroom:

That sort of [data] is most useful because [teachers] have had an input into it. They’ve understood where it’s come from, how it’s being generated and they can make that link immediately with the students with whom they’re working in that year as opposed to [other] data. Other data is too personalised for a lot of teachers and it’s daunting. [8]

The argument was therefore made that individual teachers could generate ‘bespoke’ data for themselves, ‘adjusting’ how data were generated [10] to best fit the specific classroom contexts that they were working in.


ii. Who is seen to be a legitimate user of data in schools? 

These ‘teacher-led’ sentiments notwithstanding, the primary users of this data were generally acknowledged to be the sub-sets of staff that had either been officially designated as ‘data’ focused, or else where known to be personally-interested in data use. For example, while all three schools had established teams, committees and working-groups of staff to oversee data use, any advanced data work (particularly data processing and analysis) was being undertaken by specific individuals who were deemed to have sufficient levels of data expertise. For example, in Northland and Weston this work fell to two similarly-positioned senior teachers recognised informally as their schools’ ‘data experts’ who took on responsibility for running analyses. Northland staff would regularly refer to Stephen as the school’s ‘data guy’. Tony was introduced to us by Weston’s principal as “very clever with spreadsheets” [11]. These were both full-time teachers in their mid-fifties originating from mathematics (Stephen) and science (Tony) backgrounds. Both had self-professed interests in data and statistics, and had accordingly worked their way into data-focused roles. Tony was Weston’s timetabling manager, while Stephen had a one-day-a-week responsibility for ‘growth’ (i.e. coordinating the school’s efforts around improving student performance). As such, picking up responsibility for their schools’ in-house data analysis was considered to be a valid use of this allotted non-teaching time. 

Alongside each school’s officially mandated ‘analysts’ were small numbers of highly interested and data savvy staff who also took it upon themselves to engage in data analyses. For example, in Brookdale many teachers we spoke with identified Dane as a leading proponent of data in the school. Dane’s fellow RE teachers referred to him as “the master of data at our school … he doesn’t sleep”. Other staff were quick to inform us that “Dane is the data king … with his spreadsheets and huge data[sets]” [12]. Even the school Principal pointed to “the RE guys” as the main exemplar within Brookdale of “high-end manipulation” [2]. Similar data enthusiasts were prominent within Weston. For example, Mick was a charismatic Media Studies teacher who described himself as working with data in a number of ‘maverick’ ways. He described his approach as constituting “almost a new category of teacher that is more research-based as well as pedagogical practice-based” [13]. 

In contrast, not all teachers were seen to be sufficiently competent or engaged in data use. Indeed, our initial meeting with Northland’s ‘Data Leadership Team’ was prefaced by a clear warning to expect notable differences between “the people in this room and our run-of-the-mill teachers” [14]. Other data-focused staff were keen to make similar distinctions between themselves and what were described elsewhere as ‘average teachers’ [15] and those “at the coalface” [2]. Of course, many of these ‘run-of-the-mill’ staff were engaging with data in their own ways. As such, there were larger groups of what might be termed ‘dutiful’ teachers in each school who lacked notable data expertise but nonetheless were well-aware of the need to make use of data in their work. Often, data was framed by interviewees as an aspect of teaching work that required a passion, motivation, and “mak[ing] a special effort” [16] – which many teachers were happy to distance themselves from. As one teacher concluded in exasperation: “We tell [students] they are more than a number … but then we give them a number” [17]. 

That said, regardless of their own personal interest, a strong sense pervaded the large majority of interviews that school data was the preserve of teachers, and of teachers needing to be in control of how data were being used. For example, our project’s ultimate aim of involving students in the codesign of data tools for school use was rebutted along the following lines:

We as the professionals and the people running this place should have a clear direction of where we’re going. Are the students in a position where they can appropriately comment on that? ... We need to set that as the goal for them, and then let them know about that. [16]


Neither was there was there support for the idea of students using technologies to directly generate their own data, and/or using data themselves to direct their own actions. Students were generally seen as overly-focused on final grades, and therefore unable to have any sustained interest in school-related data. For example, it was reasoned that students were usually unable to “look at data and understand what this is actually saying … [they] see it as an outcome and a defined limit [rather than] part of a process, part of a journey” [14]. All told, the idea of students taking an active part in the utilization of data within the school was not considered a realistic prospect.


iii. What were seen to be legitimate uses of data in schools? 

In this sense, a couple of dominant lines of thinking seemed to underpin what teachers considered to be appropriate uses of digital data. First, was the idea of data as confirmatory - matching what teachers know and think, confirming their intuition and professional judgements. The underlying logic here was using data to support and improve existing practice and decisions, rather than alter fundamentally the direction of what was being done. This was justified as using data in ways that did not disrupt the work flows of already over-burdened teachers:

So, what we’re trying to do is say, “Use data with what you’re already doing to make your practice better”. We try and shift that perception from this is something extra to what you’re already doing. So, no you’re professionals, you’re all trying to be better and get better, [data] just helps you to say formally that this is how I’m doing it.  [4]


At best, then, data generated from school systems and software was occasionally valued by teachers as “reassuring me that it was okay” [18], being used “to justify hunches” [1], ‘prove points’ to recalcitrant colleagues [10], and as a basis from which to justify decisions to parents [15]. Occasional use of these data were also felt useful to ‘boost morale’ and reassure teachers that they were making valid decisions (“we’re using data to go, ‘Phew, we’re okay’” [17]. Some teachers noted the limitations of this approach, acknowledging implicit cultures of ‘practice-led’ data use rather than ‘data-led’ practice: “it's hard to know whether you're using the data to inform your practice, or whether your practice is informing the data” [19]. More seriously, was an acknowledgement that “schools often make data work for them when they want it to, and then they ignore it when it should be working for them” [1].

Second, was understandings of digital data as a means of coercion – more specifically, teachers using data to coerce students to act in specific ways at key points in their schooling. For example, at Brookdale it was speculated that having data related to students’ performance made continuously accessible to parents through the learning management system (rather via once-termly reports) might have the result of ‘making students more accountable’ and liable to exert more effort throughout the year [19]. However, on the whole, the prospect of continuous data feedback was not seen as necessary. As Brookdale’s ‘Dean of Data’ reasoned when contemplating the rise of emotion analytics and affective monitoring software: 

You might need those [analytics] at university to encourage students to turn up to classes and not drop out of courses. We don’t have that problem. Our students have to be here. We can focus on grades and progress. [5]

At best, then, data were seen as a means of coercing students to act in a specific manner at key points in their schooling. For example, Northland undertook a carefully scheduled and choreographed annual event where students’ final end-of-school examinations were ‘predicted’ through spreadsheet manipulation of their previous results. While presented as a computer-driven ‘predictive’ metric, this was not a wholly rigorous analysis, but was intended to administer ‘a little bit of a kick’ [20] at the beginning of every student’s final year of study. In this sense, the logic of data-led forms of accountability was replicated toward managing student performance.


iv. What understandings of timing, precision and insight underpin the ways that schools approach digital data?

All the data practices just described were underpinned by distinct temporal logics. First, was a prevailing interest in data that related to current situations and current groups of students in order to support teacher decision-making about subsequent actions. This was evident in a reluctance amongst teachers to look back over past historical data from previous classes and past groups of students. As Weston’s Principal put it, “we want it to be quick and immediate. And up to date. Not one term behind” [11]. As one of Brookdale’s self-proclaimed ‘data savvy’ teachers put it, “transferring insights from previous years forward is difficult … what do I do with that information? Because a year has passed and maybe we don’t remember how we taught that concept, or what did and didn’t work across classes” [10].

Also notable was a general lack of attention paid to the idea of continuous analytics. The term ‘real-time’ had permeated how data use was talked about within all three schools, but nearly all the uses of technology-based data that we observed was ‘static’ (i.e. one-off analyses rather than repeated), and scheduled to fit the structure of the academic year. For example, Weston talked about ‘real-time’ data in terms of data relating to what students were currently working on [11]. Similarly, Brookdale’s Deputy Principal considered ‘real-time’ data as being collected four times a year, rather than once a year: “maybe halfway through term one and halfway through term two” [2]. Similarly, as Brookdale’s LMS manager admitted, “we call it continuous reporting [but] it's not continuous reporting. It's summative reporting a few times throughout the semester” [19].

These differences in temporality reflected how actions in each school were shaped by its academic timetable and schedule – not least the fixed rhythms of the academic year. Thus, it was noticeable how the three schools used data in ways that fitted around key markers and points in their academic years. For example, Northland’s ‘final year prediction’ analysis was configured deliberately as one-off snapshot rather than a continuously monitored picture. As described above, this was scheduled in the first few weeks of Grade 12 to exhort more effort from students. As such, this was not considered to be a useful exercise to repeat later on in the year. As the school’s ‘data lead’ explained, “we would have twice as much [assessment] data … [but] we don’t redo it. It’d be too close to the [exams] that it wouldn’t matter what the data say. The message by then is ‘YOU SHOULD BE WORKING’ … It wouldn’t have the same sort of meaning” [20]

Even the most enthusiastic users of technology-based data systems were doing so on an infrequent basis. For example, much was made in Weston about the math department’s use of a personalised learning system that was capable of generating ongoing analytics and feedback. The school’s main advocate of this platform reckoned that he consulted his classes’ data “once a week” to inform his teaching – “there’s not enough time to always look at [the data] before I go into the lesson … It’s pretty hard to do it on the run and you’d have to make a special effort really to do that” [7]. For another colleague, the idea of ‘regularly’ analysing data generated from this learning system actually took the form of a twice-yearly inspection of the data: “I do this every semester, the end of every semester so we can come and say okay what we’ve logged, what can we improve, what are the other factors?” [4].

Tellingly, there was little evidence of engagement with these data to reveal unexpected or unknown patterns, trends and associations. Instead, far more prominent was using data in a narrative sense – as a basis for constructing stories and starting conversations. As Northland’s ‘data lead’ teacher put it, ‘It’s all about starting a conversation about how you can change what you’re doing for the better in the time that you’ve got there’ [20]. Similarly, in Brookdale we were told that ‘data frames the conversations that I’m going to have. So, the data is the kind of window through which we see the human interaction rather than it being the end point’ [3]. All told, a prevailing interest was evident amongst most teachers in using data as an initial narrative frame from which to then to engage with otherwise unclear or difficult issues – from Northland teachers using data on student performance and attendance data as ‘evidence’ to challenge families repeatedly going on unsanctioned skiing vacations during the school term, through to Weston teachers using data to tackle persistent late attenders.


v. In what ways are schools able to imagine more expansive uses of digital data?

Most school staff considered themselves to be making good (or, at least, good enough) use of data, with many mindful to not make what they considered to be excessive use of data tools and data-led processes. A number of different rationales were described in terms of the need for an appropriate balance between working with data, and successfully teaching. As Northland’s data lead put it:

I think there’s probably a limit to how much you can spend your time playing with data. I remember another school proudly talking about the 18 different types of data they collect on kids … and when we said, “Well what do you do with the data?” They said, “Oh, nothing”. Whereas we’re really trying to take that other approach, we want to pick on or two things only get it right …To get it to a reasonable level. [20]


Indeed, it was frequently contended that excessive amounts of data were being generated in the schools – far outstripping anyone’s capacity or appetite for making full use of it. Even self-proclaimed ‘data enthusiast’ teachers acknowledged that “there is a thing where you can data overload” [13]. Some associated this with a growth of online school systems designed to generate data: “there’s a huge amount [of data] just created and left on the systems to die a death” [21]. Northland’s Principal saw this as a trait within the education profession: “we've got so much data that we don't use [or] that we have a cursory look at … amongst teachers there's always the predilection … when in doubt, gather more data” [22].

One recurring reason for this was reckoned to be lack of time. From the beginning of the academic year onwards, teachers described getting mired in the immediate demands of keeping classes running. As Brookdale’s Head of Learning put it, “this sort of stuff [data] comes in the first couple of months. You have a look at it and then you’re off. The year is going and the [data] stuff can then slip back” [8]. The schools’ designated data experts were quick to identify a general lack of data skills amongst their colleagues. As one of Weston’s ‘data enthusiast’ teachers bluntly reasoned: “I think no-one in education is an expert in data, no matter what they’ll tell you. No-one comes in as being a top-end statistician” [13]. 


In addition, each school’s approach to data use was shaped by local values and school ‘ethos’. For example, as a school with a notably diverse intake of students from different social backgrounds, Brookdale was keen to avoid a culture of “numbers being used to categorise people” [5]. As another Brookdale teacher put it, “We want to avoid that ‘computer says yes, computer says no’, kind of thing … There is a danger that we get too robotic and get a little bit like the UK where we track the students” [3]. This led the school to adopt forms of data analysis that downplayed direct comparisons between students:

“class average comparisons [are] all well and good and that's what parents want, but that can be quite negative … regardless of the rest of the class, [student improvement] should be celebrated and that's why don't put averages, to respect that sense of human dignity” [3]


In contrast, as a private school that was expected to get high-ranking external exam results as a matter of course, Northland was keen to shift parents’ attention away from performance data and toward more ‘holistic’ outcomes that the school felt it was also producing. In part, this public downplaying of performance  data were intended to demonstrate Northland’s ‘added value’ in comparison to its competitors. As such, the school was keen to emphasise ‘capabilities’ such as ‘character’, ‘growth’ and ‘agency’ – all of which were acknowledged as difficult to define, let alone capture through data. In this sense, many interviewees remained sceptical of digital data-tools that offered standardised measures of anything beyond the ‘hard’ measures of attendance or exam results. Different staff within each school considered themselves to be driven by particular theories, approaches and concepts. This sense of exceptionalism fuelled perceptions that data tools and analytics would have to be developed on a bespoke basis: “data analysis which is designed for the school …You couldn’t create something which fits everybody” [23]. As such, the process of schooling (especially supporting students to learn) was framed as something that was based primarily on local approaches and values rather than standardised metrics.


DISCUSSION

In theory, these three schools each had considerable digital infrastructure and resourcing from which to support the ‘datafied’ digital data logics outlined at the beginning of this paper. All three had various online systems that generated student data on a continuous basis – from ‘learning management systems’ through to personalised learning platforms and classroom apps. Brookdale had invested recently in a powerful ‘business intelligence’ system, and employed a data intelligence analyst from the corporate sector. The analyses conducted by Northland and Weston’s ‘data leads’ involved a range of digital data tools. Nearly all the forms of data-work described in this paper were computer-based in one way or another. In theory, all these schools were likely sites for the digitally-driven ‘datafication’ of schooling. Yet, in practice we found little evidence of digitally-inflected forms of data work within any of these schools. Northland, Weston and Brookdale might have espoused values of ‘real-time’ data and ‘predictive analysis’, yet seemed to be doing so in largely superficial ways “to convey legitimacy, while buffering and decoupling their true practices” (Marsh et al. 2020, n.p). Indeed, we found little evidence of engaging with anything more than a narrow subset of the data being produced within each school. There was little curiosity to apply digital technologies and data to find out what was not already known, or encourage data use on a continuous basis and/or across the whole-school community. Students were not being extensively profiled or tracked. Yet, what might appear to be limited forms of data engagement makes more sense when considered in terms of the institutional logics in which each school was embedded. This analytic framework allows us to move beyond popular ‘deficit’ accounts (such as schools or staff not having the necessary understandings to make effective use of data), and instead locate our three schools’ uses of data within their specific organizational contexts.


Between-school differences in data logics

First, we need to consider how these three schools differed in their approaches to data. Following institutional logic theory, there would seem to be no one common ‘school data’ logic. Rather, we found specific contextualised meanings related to data use and its presumed outcomes, differing between the city-centre government school as compared to the suburban Catholic school and the outer-suburbs private school. These contextualised accounts therefore enable us to think about the distinct school data logics that “arise in dependence upon local conditions, and specifically in dependence upon the structures and cultures of ‘actually existing’ schools” (Hattam & Sullivan 2016, p.46).

In this sense, then, our findings provide glimpses of how each school’s approach to data could be understood as a ‘translation of institutional effects” (Thornton et al. 2015, p.3). For example, as a fee-paying school, Northland’s approach to data reflected an organization embedded within the market logic – making efforts to distinguish itself by pursuing a restrained and ‘reasonable’ use of internal data. This school was also comfortable enough in its academic success to strive to persuade parents’ to look beyond ‘what the external data says’ in favour of less-quantifiable outcomes and added values. This reflects Davies and Quirke’s (2007) observation that in a competitive marketplace, schools with high demand may face fewer constraints on their behaviour, and less pressure to ceremoniously adopt cultural symbols and material practices to signal their legitimacy. The market benefits of being seen as not driven by data were made apparent throughout many of our interviews in Northland.

This contrasts with Brookdale’s relentless focus on external measures, while attempting to eschew internal data comparisons that might compromise students’ dignity. This could be seen as mirroring the tendency for schools with lower-performing students to more readily embrace logics of “communal sentiment” and care (Bridwell-Mitchell and Sherer, 2017). It also reflects a sense that an over-reliance on data is somehow at odds with a relational human-focused approach (see Muller 2018). All told, the contrasting approaches to data across each of these three schools is significant. At the same time, it is also important to note the capacity of some individual staff members to resist reproducing behaviours consistent with these prevailing institutional logics. Each school was certainly home to individual ‘data savvy’ teachers and ‘data enthusiasts’ who were confident to engage more fully with data. On their own, however, these individuals’ efforts were not enough to challenge or transform the dominant institutional logics that shaped each schools’ overall approach to data (Thornton et al., 2012). 


Across-school similarities in data logics and practices

Such variations notwithstanding, a number of important commonalities were evident in the ways in which the three schools were ‘doing’ data. These can be described along four distinct lines:


i) Teacher-led concerns

First, is the recurrence of a distinctly ‘teacher-led’ approach to data use across all the schools. On one hand, ‘external’ data points relating to student performance, attendance and examination grading were clearly understood as noteworthy measures of teacher and school performance. This acceptance of external data as a judgement of ‘performance’ marks the elision of professional and state bureaucratic logics, as well as echoing Porter and Hacking’s early accounts of data-led forms of professional accountability. Yet, it was also common for teachers’ professional logic to deem these data of little relevance to their day-to-day practice. Instead, in all three schools, we found a prevailing preferences for internal data that was generated by teachers themselves. 

Returning to our interest in what is done (and not done) with numbers, this situation is more complex that our teachers rejecting or accepting the ‘validity’ of the various forms of data encountered in school. For example, the distinction between ‘external’ and ‘internal’ data echoes the notion from the sociology of numbers regarding the socially contingent (and compromised) nature of official statistics. Teachers did not reject the need or utility of these external data altogether. Indeed, their responses echoed that idea that metrics such as NAPLAN exist to ensure and promote educational accountability – demonstrating an accountability to objectivity to public audiences. Yet teachers also acknowledged that, in practical terms, these data only offer a form of “distorted knowledge” (Muller 2018) about their students and classrooms. As such, these teachers recognised the role that ‘external’ data such as NAPLAN plays as a tool of regulation and public-facing accountability, yet also knew not to trust these data to guide their internal work – what Porter (1986) terms as the limited capacity of “insiders” to contradict the apparent truths of school data).


ii) Temporal aspects

Another key facet of Northland, Weston and Brookdale as part of wider school systems was the strong influence of bureaucratic state logics of calendar time and fixed scheduling. Here, then, we found little appetite amongst school staff for promises of instantaneous and comprehensive data monitoring and reporting through digital systems and software. Instead, we found all three schools’ approaches to data use to be tightly temporally-bounded. Teachers and schools were working on the basis of wanting and/or needing to know specific things at certain times for discrete purposes. School staff took comfort in the reassurance of ‘knowing that the data are there’, but also were reluctant to engage frequently with data other than on a ‘needs must’ basis. In this sense, institutional logics were dictating that school data remained a tightly scheduled (rather than fluid) affair. 

These tensions of temporality chime with recent critiques of how digitally-driven “anticipatory priorities” clash with educational cultures (Webb et al. 2020, p.285). As Webb et al. (2020, p.287) note: “the dominant form of time in education is chronological … assum[ing] that time is … something that can be counted … calendars, schedules, deadlines and performance goals are the objects and practices of chronological education”. This suggests a fundamental temporal mis-match between data-driven logics and school organization. Digital analytics and automated systems clearly do not run on ‘clock time’ let alone ‘calendar time’, yet these are the dominant chronological logics that continue to underpin ‘school time’.


iii) Data as confirmatory rather than revelatory

Similar tensions underpin our finding that most school leaders, managers and teachers were relatively fixed in what they wanted to achieve with data – i.e. using data in a confirmatory rather than revelatory manner. We noted how all three schools did not appear particularly motivated by the prospect of novel insights and unexpected patterns and correlations arising from data analyses. In short, school data were not valued as a source of possible surprises, counterintuition, or ‘outside-the-box’ thinking. On one hand, this analytic conservativeness flies in the face of logics of digital data analysis. As David Beer (2019, p.102), puts it, large-scale digital data analysis is supposed to result in ‘interesting’ insights, i.e. “patterns that suggest anomalies, break with norms or have properties that suggest they are revealing something usable”. Nevertheless, any promise of a data-driven “constant driving curiosity” is clearly in tension with institutions that are not particularly ‘curious’ by nature or design. Instead, we found the three schools to be ordered, procedural and routinised entities that operated within systems that have very fixed notions of cause and effect relating to outcomes expressed in terms of ‘performance’ and ‘grades’. In this sense, there was little institutional incentive to use digital data to ask extraneous questions. In fact, these sorts of analyses might well serve merely to distract school staff from their primary obligation of ensuring students successfully complete their studies on time, and eventually graduate with their cohort.


iv) Data as a means of control

Finally, while teachers remained at the centre of what data were made to ‘say’ within each school, our investigations also highlight how data were used to sustain prevailing school logics of control. The idea of using data as a means of coercing students’ actions stands in contrast to the notion of individuals using digital data to guide their own decision-making and behavioural choices. Instead, we found school data being subsumed into state bureaucratic logics of school as a disciplinary institution. In this sense, data were understandably framed in coercive rather than persuasive terms – i.e. a means for teachers to provoke students into working harder, or to remonstrate with parents not to take their children on unauthorised vacations. In contrast, professional logics prevailed in the preferred use of internal data as a form of ‘soft’ coercion – i.e. as the starting-point of conversations. As such, school data were rarely the subject of sophisticated analysis by teachers. Instead, teachers were far more adept at using data to tell stories, and as a basis for constructing narratives about their teaching and/or their students’ learning. Above all, then, teachers, managers and leaders working within schools appeared to most value “a logic of building arguments where data is processed into words, sentences, paragraphs, arguments altogether” (Holtrop, 2018, p.85).


CONCLUSIONS

Approaching the topic of school data from the perspective of teachers and school staff offers a much-needed balance to the views of test producers, school improvement advocates, and others in the school data industry. The ways in which our three schools were responding to the increased presence of data were characterised by multiple (sometimes conflicting) logics, and by no means followed a uniform or dominant path (Greenwood et al., 2010). That said, there was perhaps less institutional complexity (and therefore more commonalities) in these three schools’ take-up of digital data tools and associated data-work than might be the case in other types of organization. These individual schools had not been as notably ‘datafied’ by the increased presence of digital platforms, systems and devices. In contrast, prevailing logics of state bureaucracy and teacher professionalism continue to combine in ways that temper the logics of individualism, self-determination, continuous feedback, and other implicit promises of digital data. These latter logics had yet to take hold within these schools – with most staff wary of becoming ‘too robotic’ or beholden to data. These schools all maintained a belief in being able to ‘drive’ their data, rather than being data-driven.

Of course, this raises the question of how long (and to what extent) this balance might hold. Schools around the world are under increasing pressure to be more market-led in what they do, and the pervading influence of ‘corporate reform’ of education might well pave the way for a re-balancing of prevailing logics that align more closely with the promises of dataism and digital-data (Selwyn, 2016). Indeed, a meta-analysis study of institutional logics research over the past few decades points to an overarching “weakening of the professions and the spread of the market logic in many domains” (Thornton et al., 2015, p.15). Moreover, as one of our interviewees suggested, one cannot rule out a normative influence on school change through a reprofessionalization of teaching along more data-centred lines (see DiMaggio and Powell, 1983). For the time being, then, we find schools still able to maintain a constrained ‘professionally-centred tempering of digital data logics within their organizational boundaries. How long this impasse holds, however, requires continued attention and empirical scrutiny.









ENDNOTES

1. Descriptions of interviewees quoted directly in the paper: 

	1
	Weston
	Tiffany
	Learning Specialist
	F
	31-40

	2
	Brookdale
	Stewart
	Deputy Principal (one of three)
	M
	51-60

	3
	Brookdale
	John 
	Religious Education teacher
	M
	31-35

	4
	Weston
	Vic
	Math teacher, professional learning community leader
	M
	51-60

	5
	Brookdale
	Les
	Dean of Data
	M
	61-65

	6
	Northland
	Simone
	Head of Business Studies
	F
	41-50

	7
	Weston
	Ben
	Physical Education teacher, professional learning community leader. 
	M
	21-30

	8
	Brookdale
	Richard
	Humanities teacher, Head of Learning and Teaching
	M
	51-60

	9
	Northlands
	Katy
	Head of Science
	F
	41-50

	10
	Brookdale
	Dane
	Religious Education teacher, data lead for subject
	M
	21-30

	11
	Weston
	Sarah 
	Principal
	F
	51-60

	12
	Brookdale
	Larissa
	Teaching librarian
	F
	65+

	13
	Weston
	Mick
	English teacher, professional learning community leader
	M
	31-40

	14
	Northland
	Russ
	Deputy Principal
	M
	31-40

	15
	Northland
	Rob
	Senior IT technician
	M
	41-50

	16
	Northland
	Ben
	IT Manager
	M
	21-30

	17
	Northland
	Angela
	Head of English literature & drama
	 F
	41-50

	18
	Brookdale
	Maria
	Psychology teacher
	F
	51-60

	19
	Brookdale
	Christian
	Humanities teacher, LMS manager
	M
	31-40

	20
	Northland
	Stephen
	Data lead teacher, Math
	M
	51-60

	21
	Weston
	Susan
	Assistant Principal
	F
	51-60

	22
	Northland
	Dennis
	Principal
	M
	51-60

	23
	Brookdale
	Tom
	Director of IT
	M
	41-50
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