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ABSTRACT:  The past twenty years has seen the steady ‘datafication’ of school systems – i.e. the rendering of key aspects of school practice into data that is digitally collected, processed and circulated. In contrast to assumptions of ‘data driven’ schools as sites of more efficient and automated forms of data work, this paper examines the extensive human labour that now supports data production within schools. Drawing on in-depth interview data generated within three Australian secondary schools, the paper explores three distinct stages of data production involving the increased labour of teachers, school leaders, administrative and technical staff, parents and students. These findings highlight how the production of digital data within schools is associated with heightened levels of human labour – from formally recognised activities to less visible infrastructural maintenance and ‘repair’ work. The paper concludes by discussing how ‘school data’ corresponds with broader tensions relating to school working conditions, occupational cultures, employment relations and worker organization. Rather than being a source of more efficient and machine-led work with data, the increased prevalence of digital data seems to perpetuate some of the less desirable features of schools as workplaces. 
INTRODUCTION

The past twenty years has seen the steady ‘datafication’ of school systems in countries such as the UK, US and Australia – i.e. the rendering of key aspects of school practice into data that is collected, processed and circulated through computers and online systems (see Selwyn 2015, Jarke & Breiter 2019). As a result, digital data has encroached on the everyday lives of school leaders, teachers, students and parents – with all these groups expected to use digital technologies to engage regularly with the various forms of data being produced within their schools. This digitally-focused recasting of schools as ‘data-driven’ institutions tends to be portrayed as a welcome progression. Perceived benefits include the increased capacity for school authorities to make use of powerful computational tools and large datasets to identify trends, lend clarity and foresight to decision-making, and for staff, students and parents to become better informed in their actions (e.g. Sorensen 2019).
Underpinning such sentiments is a belief that digital technologies and data will allow people to work more efficiently and effectively. The promise that schools and their staff can achieve more while working less is certainly evident in the talk that surrounds the datafication of education – e.g. ‘sentient schools’, ‘smart classrooms’ and ‘precision teaching’. Such phrases convey a sense of digitally-led efficiency in contrast to the labour-intensive bureaucratic model of twentieth-century schooling. Crucial here is the idea that digital systems, platforms and other forms of software take on much of the hard work implicit in these acts of knowing – working on a continuous basis to provide ‘speedy’ and ‘accessible’ analyses (Beer 2019). As such, data-driven schooling in increasingly imagined as performed primarily by machines rather than humans – i.e. in ways that are automated (technologically enacted), automatic (technology performing the analysis without human prompting), and autonomous (“outcomes are enacted without human oversight”) (Williamson 2017, p.63). Data-driven technologies therefore are imbued with the implicit promise of efficiencies of time and outcomes for overworked school staff (Wayman 2005). The data-driven school has therefore tended to be promoted as a place where people are “working smarter, not harder” (Skalski & Romero 2011, p.15).
This paper sets out to look beyond these assumptions about digitally datafied schooling and work. While there may well be potential benefits, the consequences of increased datafication for schools (and the people that work within them) are not clear-cut. Indeed, it seems reasonable to consider the possibility that digital data in schools might be experienced as a source of increased (rather than reduced) work. Indeed, studies of computer-based data within other professions suggests that data can result in various forms of additional work – for example, the tendency for health professionals to keep unofficial ‘shadow’ records and paper ‘scraps’ (Saleem et al. 2011). At the same time, it is also important to remain mindful of the considerable ‘behind-the-scenes’ work involved in establishing and maintaining institutional data systems - what Susan Leigh Star (1991) in her seminal work described as the ‘invisible work’ of information infrastructures. Indeed, the field of infrastructure studies has ably demonstrated how professionals and technical staff undertake continual maintenance and repair work to manage gaps, incompatibilities and other breakdowns relating to the use of digital systems within their workplaces (Jackson 2014). Thus in contrast to commonplace talk of ‘deluges’ of ‘naturally-occurring’ digital data, it is important to recognise that “data are not ready-at-hand resources … naturally ready for its public diffusion … Data’s very existence is far from being obvious, and instead of being an intrinsic property … is the outcome of numerous operations” (Denis and Goëta 2014, n.p). As such, the rise of digital data and data-related technologies in public service settings such as schools requires close scrutiny. As Hartong and Förschler (2019, p.2) contend, it falls to education researchers to concentrate on ‘opening the black box’ of the “increasingly digital and automated formation, recoding, storage, manipulation and distribution of data” in schools.
Conceptual background and questions

This paper therefore sets out to empirically detail the implications of digital data for the working lives of teachers and others within school communities. These empirical investigations are grounded in two conceptual approaches. First, the paper draws on recent scholarship in the areas of virtual work and digital labour – i.e. the “range of tasks performed by humans on, in relation to or in the aftermath of software and hardware platforms” (Gregg and Andrijasevic 2019, p.1). These emerging literatures provide a rich basis from which to understand how digital work is spatially and temporally organised, redistributed amongst online populations, and subject to various ‘networked effects’ (Scholz 2013). Key concerns here include exploring the ‘immaterial’ nature of much digital work – extending Hardt’s (1999) concept of the cognitive and affective labour involved in the production of non-material goods such as digital data. Virtual work and digital labour literatures also draw attention to issues such as the productive significance of user-generated content, the increased prominence of unpaid digital work and the outsourcing of online work to remote others. Applying these concepts to the production and use of digital data within school contexts therefore directs our attention toward the new forms of work and working practices that are being established through the production of digital data.
Secondly, the paper also draws on ‘pre-digital’ concepts from labour process theory. Although work within schools clearly differs from that of the industrial work that much of the early labour process research focused on, education professionals have still been noted to experience similar fragmentations and degradations of their work. Moreover, people working within schools are subject to commonplace forms of control in the form of institutional hierarchies, reorganization of work practices, monitoring, and the intensification of work (see Reid 2003). As such, applying labour process concerns to the datafication of schooling offers a ready way to foreground the ways in which digital data work in school is embedded in existing power relations, and aligned with a number of significant restructurings of educational work over the past 20 years or so. These include an on-going intensification and expansion of educators’ work – as evident in the supplementary roles and remits that many school staff now fulfil, as well as the acceleration and/or relocation of education work. One further concern arising from labour process theory is the deprofessionalization of educational work, especially in terms of on-going separations of the conception of school-related work from its execution, and the opportunities for outsourcing and/or automation of tasks. This highlights the importance of examining the changing nature and form of control and autonomy over educational labour (Armstrong 1989)
With all these issues in mind, the present paper now goes on to consider a seemingly straightforward set of questions, i.e. what work relating to the production of digital data is being undertaken in schools, why, by whom, and with what consequences? In more detail, these broad questions relate to the following specific areas of inquiry:
· What work related to the production of digital data are school staff (and others within a school community) now engaging in? When, where and how are people carrying this work out? To what extent is the increased emphasis being placed on digital data within schools associated with less or more work?
· How does this data-work reinforce and/or reconfigure established hierarchies and power relations within a school? What forms of agency and autonomy are evident in people’s data-work at school? Conversely, to what extent is this work introducing ‘digital labour’ characteristics of into the working lives of school staff and others in the school community?
· What are the consequences of this data production work in school? For example, how does the work of school staff around data production impact on other aspects of their jobs? How does this work make school staff feel? What forms of work for others not directly employed by school arise from the increased emphasis now being placed on the digitally-mediated production of data?
RESEARCH APPROACH AND METHODS
With these questions in mind, this paper will develop a critically-focused account of the data production work currently taking place within secondary schools in the Melbourne metropolitan area in the state of Victoria in Australia. To do this, we draw on interview data generated from in-depth qualitative studies of digital data practices within three contrasting Victorian secondary schools across the 2019 academic year. This empirical data constituted the opening phase of a three-year research project seeking to make use of participatory methods to reimagine schools’ datafied practices. The three case-study schools were a small inner-city 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). 

Our initial period of immersive fieldwork in these three schools involved the main forms of empirical data generation associated with school ethnography – including over 60 site visits, in situ observations and general ‘hanging around’, field notes, documentary analysis, photographing, corridor conversations, and more formally-arranged interviews with IT staff, data specialists, school leaders, teachers and students. In particular, this 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, structured initially by the a priori themes of the three broad research questions described above, the paper now goes onto explore the different forms of work that were described by interviewees as constituting how data was being ‘done’ within their school. The direct quotations presented are representative of these themes, and also focus on staff with a direct involvement and/or interest in their school’s data. These themes are now presented in terms of three distinct stages of work around the production of digital data:
FINDINGS
1). Teachers working to produce data
Our interviews found teachers in all three schools subject to a range of demands to support the production of data. This ranged from the computer-based work implicit in the administration of external assessments, the preparation of internal online tests, quizzes and surveys, through to the routine self-recording and logging of various details relating to their teaching and students: 

There’s all that extra work because you’ve got to document things … even just the informal [stuff] … it all goes into the system. [1]
In particular, the growing requirement for teachers to engage in direct data-entry was described in particularly unenthusiastic terms. Some teachers (especially in less senior positions) talked with exasperation of having to duplicate these efforts – re-entering the same data into different online systems (or occasionally the same system) at different times for different purposes: “Which is nuts, right? Any kind of double handling of a thing is just inefficient, and it should be abandoned” [2]. Indeed, the majority of teachers we interviewed were largely nonplussed by the prospect of data-entry. Teachers talked of the ‘burden’ of being expected to enter data into the schools’ ‘Learning Management System’ for their own use – “I wouldn’t enter data into [the LMS] for myself. I’d ignore all that. Only if teachers are repeatedly told that this a whole-school requirement … then it’s usually unavoidable” [3]. Conversely, teachers in more senior positions were also spending more time on the often-thankless work of ‘chasing-up’ and ‘pushing’ [2] recalcitrant and/or already busy colleagues to engage with these data-entry tasks. This process was usually framed in a sympathetic manner – as one of Brookdale’s ‘Teaching and Learning’ leaders put it: 

We struggle to get teachers to put the data in, and I don’t blame them for that. There is just no time … the teacher often [thinks], oh, they’re going okay and I'm not going to bother to enter the data because I just haven't got time. There are so many other things to worry about. [4]
The burden of computer-based work (usually involving Microsoft Excel or Google Sheets) related to data production and preparation was reflected in most of our interviews – regardless of how experienced or skilled teachers were in data analysis. Even teachers whose roles involved extensive use of data found themselves devoting considerable amounts of time to manipulating and reformatting school data into ‘usable’ forms. For example, mathematics teachers in Weston repeatedly praised the analytics capacity of their personalised ‘Maths Pathway’ learning system. However, it transpired that any usable data from this ‘automated’ platform actually resulted from hours of ‘manual’ data extraction, reformatting and re-entry of data into separate Excel spreadsheets by one of the more technically-minded maths teachers:
How long did it take me to make the class and school overview spreadsheets? … That’s about eight hours work. That’s given that I’ve already got data coming from Maths Pathway which is a highly organised resource in itself … [I still have to] make sure each student is entered in the right class if there’s been class changes. [1]
A few teachers in each school were attempting to make use of data in this way - all male teachers who described data management and digital technology as a ‘hobby’, ‘passion’ and strong area of personal interest: “It’s not an official job that I do, it’s something that I just love doing” [5]. These teachers seemed content to allow this computer-based work to spill over into their evenings, weekends and other ‘non-work’ times and places. For example, Northland’s data lead reported “some evenings of staying up until midnight” [6] working on school Excel datasets. Indeed, given his interest in “playing with data”, Stephen acknowledged that he tended to become subsumed in such work: “probably the biggest challenge for me is I get caught in the nitty-gritty of the task” [6]. Similarly, as Dane’s colleagues in Brookdale put it:
Dane spends hours and hours and hours reverse-engineering data … he works tirelessly… He doesn’t sleep. In fact, we made a decision that we’re no longer allowed to use Dane as an exemplar … because normal people can’t be expected to do that kind of level of work. [7]

Most of these data-savvy teachers would proudly show us technology-based ‘hacks’ and workarounds that they used to carry out these tasks, such as spreadsheet ‘macros’ and scripts written to automate repetitive processes. For instance, Dane was a self-professed ‘data geek’ who considered himself to make light work of his regular after-hours data entry. As he put it, “I’ve got a little system going at home, so 150 papers probably only take about two and a half hours to put in” [5]. Dane described data management and analysis as a ‘hobby’, and therefore thought little of spending his evenings refining and revising classroom data-sets. For example, Dane had set up his own system of ‘shadow’ recording – maintaining a personal data archive of all his class records over time. This was not school policy, but rather something that he considered to be good data management practice:

If an auditor walked into a school, I would expect them to say: “Where can I find all of your student achievement data?” … [but] no one has told me where to put my scores. So I decided to also do them on Google sheets. The reason for this was to make the same sheet accessible to all my teaching team. It’s accessible from home, from school, we can see it live and see what everyone is doing. So, if I go in and change something, I have to leave a comment for everyone and say “I changed this because of this reason” [5]
While this data sharing amongst Dane’s colleagues might be seen as an innovative use of technology, it was also a source of considerable additional after-hours work for all concerned. Indeed, some ‘data-savvy’ teachers found their easy accessibility to school data-sets on shared drives tempting them into continual revisions and ‘tinkering’. For example, Dane described being compelled to revisit the shared data-sheets regularly due to “having a personal thing about error-checking”. Similarly-enthusiastic teachers also reported getting ‘sucked into’ this data curation at home [6]. Tellingly, another significant component of Dane’s ‘little system at home’ was what he described as “the very generous support of my wife” [5], who he co-opted into helping with the procedural bouts of data entry and spreadsheet error-checking. All told, the production of termly grades for Dane’s classes was reliant on considerable behind-the-scenes work.

2). Administrators, parents and students working to produce data
Of course, teachers were not the only people working on the production of data within the three schools. For example, Brookdale, Northland and Weston were all making regular use of student-produced data. During our time in the schools, we found various apps, plug-ins and other software being used that required students to rate their own performance, levels of satisfaction and happiness, as well as rating their teachers’ performance and the quality of tuition. These data took the form of rating scales, short text responses, emoticons and other indicators of student ‘voice’. Some classroom teachers valued this data – as one learning specialist in Weston argued, “it’s a really powerful thing for us to kind of get that first indication of how the kids actually did feel about it” [2]. That said, these insights were tempered by a feeling of perhaps approaching a point of “feedback overload from kids” [2]. 

Another significant source of self-report data was from students’ parents. Parents were regularly required to provide administrative data relating to their children via various dedicated apps and portals. Again, we repeatedly heard complaints that not all parents could be relied on to use these technologies to provide this data. This led to schools turning a blind eye toward families where students were actually acting as proxy data enterers on behalf their parents (“the system doesn’t work without [data] … so it’s fine even if it’s the student that is doing [data entry] for them” [8]. Most often, however, it fell to the schools’ administrative staff to ‘fill in the gaps’ where parents, students and/or teachers failed to generate the required data. Administrators spent considerable amounts of time ‘chasing up’ parents and families for required data – sending reminder emails, paper notes and text messages, as well as making telephone calls to parents [9]. At this juncture, the usual pragmatic course of action was for administrators to enter data into the online system on behalf of parents who were struggling to do it themselves. For instance, office staff in Brookdale described having to take time to directly speak to families and second-guess what data could be entered on their behalf:

There’s a language barrier sometimes. … a lot of the times it’s really hard to communicate over the phone and we have to go into the system and just do it ourselves because it’s just easier to get a solution at the end of the phone call. There’re some parents that come in [to school]. Not many, but we’ll sit with them and go through it … so it’s a lot of manual stuff. [8]
Tellingly, even when parental data-entry was mediated through portals and apps, data production was not always fully automated. In the case of Brookdale’s attendance reporting app, parental input simply triggered an email prompt for the schools’ administrative staff to ‘manually’ input the data into the system themselves (in the same way that they were expected to do if the parent had informed the school by telephone):

There’s a feature where parents can go on the app and say, “My son is ill today.” So if they do that we get an email …so we’re looking that up and then we have to go in and manually enter them into the system as absent. [8]
Alongside this proxy work, school administrators were also officially tasked with entering a range of different student data into computerised systems. This work was complicated by the administrators’ lack of responsibility for the production of the data. Thus entering official student assessment data involved a continual back-and-forth, with school administrators re-entering data provided by teachers through other systems or on paper, as well as reconfiguring in-school data-sets to be uploaded onto external data systems. This work was recognised as laborious, and extenuated by issues of non-compatibility and inter-operability between various ‘clunky’ computer systems [10]. For example, the incompatibility of course code data between Brookdale’s internal system and the state examination authority’s own ‘VASS’ system necessitated a laborious series of checks and re-entering of data involving the school’s administration staff, teachers and the software platforms:

It’s a big pain manipulating the data, changing all the codes so then it can easily be uploaded into VASS … It does take a long time, yeah, but it’s the way it is. We’ve got our own codes that we use for classes. They all need to be converted to the official code and what they use. so they’re separate - two different codes and two different systems. 

Interviewer: That’s a lot of work isn’t it?

Yeah. And VASS is very manual as well. When teachers enter results - they don’t actually enter results. I do. Teachers hand-write [results] on a report that we distribute to them and then I get it back and type them in. So … it guarantees that the list that [teachers] are getting is correct and you’re getting the right information back. It’s almost like an agreement, I guess, or some kind of is proof that ‘I’ve written the results in here and that’s what they are’. 

Interviewer: But then you’re responsible?
I am, but once they’re in - I do a manual check and send it back out and the teachers do another check … and they sign off on it … So we actually do a couple of paper checks there which, while infuriating, are really important. But that’s the way that system is. I don’t think that there’s any other way, It’s the most guaranteed way. But anyway, that’s VASS … it’s not our system. [8]
3). Technicians working to maintain data infrastructures
Underpinning all these conversations with teachers and administrators was a general sense of opaqueness regarding the schools’ digitalised data ‘systems’. As such, the schools’ IT staff were resigned to (and occasionally resentful of) the blithe assumption amongst their colleagues in other parts of the school that ‘the computer can do X, Y, Z’ [11]. In reality, IT and technical staff in all three schools were engaged in complex ‘behind-the-scenes’ work maintaining the data infrastructures that lay beneath what ‘the computer’ could do. This was generally described as an ongoing (and largely thankless) task: “We spend a lot of time firefighting and responding to incidents and things that come up … let alone just maintenance” [12]. 
The scope of this work was vast. For example, Northland’s IT staff spend most of the year refining the practicalities of the school’s ‘Data Resiliency’ and ‘Disaster Recovery’ planning – i.e. the fundamental challenge of what to do in the event of server failures:
Our previous DR plan was that when our old servers broke we’d source new servers, because we had none spare. So what we could beg from the HP Enterprise Centre in town and say ‘Look, can you loan us anything, because we’re on fire?’. That was the extent of our DR plan … which isn’t really sustainable! And so we now just dropped a fortune on three big server nodes. But the school [data] goes through a couple of fibres that go in opposite directions around Melbourne, back up to the big M2 data centre up at the airport. And so then essentially we are working on running our primary infrastructure off-site and having our disaster recovery on-site [13]
This planning involved thinking about the materiality of schools’ data flows on a city-wide level – an obvious source of uncertainty. For example, given its outer-suburbs location, Northland suffered from a paucity of local data infrastructure – a continual challenge for the IT team that was unseen and unknown by the rest of the school community:

Because we’re in a suburban area, we’re an infrastructure black hole. So every new piece of infrastructure that comes in has to be built from scratch. So, we can’t connect [internet] to Telstra or to Optus because the cable infrastructure isn’t there. It’s all consumer-grade junk. It’s all on the old Foxtel cable. Which is a killer for us, because we can’t get a fat internet pipe through … our ‘pathway to resilience’ is something that I’m constantly reviewing. [13]
Alongside the ongoing struggle to ensure institutional connectivity with these large-scale external infrastructures, technical staff in each school were also working to maintain the operation and functioning of their assemblages of data platforms and portals. As Brookdale’s Director of IT put it: “behind the scenes there's a lot of work … you have all these pieces of the puzzle that form the big picture of how you present data and gather data for your school” [12]. A central ‘back-end’ concern here was ensuring the accuracy (and therefore functionality) of the data that was entered into school systems by school teachers, administrations and parents. In Brookdale, this ‘data cleaning’ work fell to a dedicated ‘Data and Systems Integrator’. Staff in similar positions across the three schools where therefore involved closely in “the preventative maintenance side of things, doing the backups … looking for missing data… focusing on the life cycle of data in there” [12]. These staff were at pains to point out the ‘manual’ nature of this repair work:
It’s a manual thing … it is not automated. We just have to go back and trace back and find out what has happened. … With missing data there is an explanation for everything. So ‘N/A’ entered might mean that the student wasn’t there or that they haven’t been scored. There is an explanation for all that. So we have to chase for all those things. [14]
Such efforts were hampered by recurring issues of inter-operability – for instance, one computer system ‘not talking back’ to another [8], there being ‘no conversation’ between two main platforms ‘despite now being owned by the same company’ [12], and even an individual system “not play[ing] well with its own data” [11]. IT staff in all three schools also described having to constantly ‘tinker’ and ‘tweak’ data platforms – reflecting the schools’ continually evolving digital infrastructures. For example, Northland had developed a culture of steadily ‘churning’ its systems, including a major renewal of the central learning management system (LMS) every five or so years. As Northland technicians explained, the introduction of each new system raised the considerable challenge of “trying to get all that data that exists in the other platforms and stick it back into [the new LMS]” [13]. Technicians in Brookdale also faced continual system changes as a result of the school management’s pursuit of budget-restrained ‘innovation’: “we’ve had a lot of change in a really short amount of time and a lot of [IT] staff are in change fatigue … If you were in [working in the] corporate [sector] and buy a [central data] system, you’d probably spend half a million dollars every year … We don’t spend anywhere near that. … the problem is we end up latching onto [poor products] because they give us a solution for 10 to 15 grand a year” [12]. Elsewhere, Weston’s systems were in a similar state of flux – as one interviewee concluded: “There’s an ad-hocness to it all” [15].
DISCUSSION
These findings provide a set of counterpoints to recent enthusiasms surrounding the datafication of schools. The presence of digital data in these three schools is not largely automated or machine-led – instead it is sustained by various forms of continual human (hard) work across whole-school communities. Indeed, rather than being a stimulus for greater efficiency, the digital mediation of school data seems to be the focus for considerable amounts of additional (over)work, unseen effort and additional labour. Notably, these efforts are not all screen-based, online and ‘virtual’. Rather, the production of school data involves considerable amounts of work involving face-to-face meetings, installing underground cables, making phone calls and swapping bits of paper. All told, rather than constituting the ideal of being ‘data-driven’ in all that they do, the schools in our research were all working hard to drive what were relatively basic levels of data production.
At this point, it is important to not frame these findings in wholly problematic terms. However laborious they might appear, these data-processes and practices could be perceived as largely ‘working’ for the schools concerned, and were certainly not seen by many of our interviewees as a particular problem. For example, we have highlighted instances where this data was valued by teachers in directing their decision-making – for example, the insights gained from Weston’s student emotion monitoring and its maths ‘personalised learning’ software, or Dane’s self-directed historical trends analysis in Brookdale. These data were useable and being used by some staff in each of the three schools (for more on teachers’ use of this data, see Selwyn 2020). Indeed, our investigations could be said to simply have documented a range of “work that is necessary to shift from experimental technologies to a functioning, stable infrastructure available for everyday use” (Ribes and Finholt 2009, p.378). As such, it is more helpful to treat the issues highlighted in this paper as ‘tensions’ rather than problems – therefore pointing to “conflicting goals, purposes, and motivations” that could be said to underpin these schools’ entanglements with digital data (Ribes and Finholt 2009, p.376). 
In this sense, four main points for discussion are apparent. First is the observation that the production of school data needs to be understood as a relational process. Indeed, the individual ‘stages’ of data production highlighted in this paper make most sense when seen as a collective whole – an assemblage of people, technologies, protocols, processes, expectations and pressures relating to addressing the broad imperative for schools to now to be ‘doing data’. As Anne Holtrop (2018, p.81) puts it, “it requires a lot of work to have a number make sense … a network of technical and material routines and people with different tasks and skills”. As such, our findings illustrate how a range of people within schools are fitting around the new demands and operational logics of data production - all of which involves the reconfiguration of “ingrained community norms, interpersonal relationships, daily routines, and skill sets” (Mateescu and Elish 2019, p.6). 
Understanding school data as a network of relations therefore allows us to make better sense of what might appear initially to be conflicting forms of data-related work. For example, a regular teacher who neglects (or refuses) to enter a valid grade or a piece of student information triggers a chain of subsequent work for others throughout the school. This particular teacher might consider themselves to be in a privileged position of not entering a piece of data, but the task of correctly facilitating “the filling of the cell” (Holtrop 2018, p.81) will inevitably fall to others. Administrators will ‘chase’ the data and eventually enter it themselves, IT staff will ‘correct’ and ‘clean’ the data until it is in a form that can be smoothly processed through various systems, platforms and software. The non-compliant teacher may feel that they have saved themselves valuable time, or perhaps won a moral victory against needless bureaucratic busy-work, yet the datafication of the school continues regardless.

Second, then, this relational perspective allows us to bring a number of concerns pertinent to understanding school data-work as a labour process – not least the processes that constitute labour relations, as well as the power (and class) relations at the core of school as a place of data production. In particular, the various forms of work highlighted in the paper shed light on the changing nature of teachers’ labour in the datafied school. For example, our findings highlight a strong distinction between the data production work untaken by a minority of ‘data-savvy’ teachers as compared to a majority of their less-engaged colleagues. Indeed, only of minority of teachers could be said to be engaging in any meaningful agentic data-work. These were data-interested and technology-savvy teachers for whom data was a source of interest, if not pride. In contrast, the majority of teachers were more passive in their engagement with data. These were ‘data ambivalent’ staff who were being coerced into recalcitrant forms of data-entry. 

At first glance, the minority of ‘data-active’ staff were clearly working along novel and distinct lines to traditional patterns of teacher work. All told, the prominence of data is certainly altering the character of these teachers’ work. Indeed, it might seem that these teachers’ positioning as ‘data experts’ was allowing them to assume disproportionate levels of organisational power. This chimes with the argument that digital practices and digital processes function as “important process through which power, control and identity are enacted in organisations” (Collinson 2017, p.274). Certainly, these teachers (and their colleagues) did view their data work with a sense of heightened purpose and status. Yet, however creative, autonomous and empowered they appeared, these teachers were ultimately taking on considerable amounts of un-recompensed additional work in order to fulfil the institutional aim of data being ‘done’ within the school. For the statistically-minded teacher, there might well be something compelling about manipulating data-sets that can lead to long bouts of additional unrecognised (and perhaps unnecessary) laptop-based labour. Yet as digital labour scholars such as Kylie Jarrett (2015, p.166) observe, when online labour practices are conflated with personal endeavour they become “deeply embedded in personal and social identities and so are not experienced as alienating impositions”. 
Third – and perhaps most significantly - this paper highlights the heightened importance of the data work being carried out by non-teachers. In particular, the complex data-related labour processes involving schools’ administrative and technical staff. Indeed, one of the key labour process conclusions to draw from our study relates to the ongoing workforce transformation within schools. We find the production of school data to be driven by a range of non-teacher groups acting in (quasi)technical roles. In one sense, this is understandable - some of these roles clearly require high-level technical expertise that demands the increased presence of IT and data specialists. At the same time, the use of data in schools has always involved work that is largely administrative in nature. In both cases, this study highlights the growing significance of schools’ IT personnel alongside their ‘office’ staff working in administrative roles. At the same time, however, are new increased pressures on students, parents and even teachers’ own families as forms of unpaid labour.

Significantly, most of these efforts are focused on the production of acceptable functioning ‘useable’ data. Indeed, our findings highlight a variety of complicated work processes all striving to produce ‘useable’ data. In particular, our findings highlight a number of significant ‘behind-the-scenes’ dimensions of how school data seemingly ‘happens’ of its own accord, and how data technologies seemingly ‘work’ of their own accord. There are a number of hitherto unacknowledged aspects of school data that this article has highlighted – from the hard work of data-cleaning, making data ‘platform ready’ (Helmond, 2015), and dealing with what Sarah Pink terms “the brokenness and ongoingness of data” (Pink et al. 2018, p.10). Crucially, while the staff conducting these tasks were employed largely in lower-status administrative and technical positions, theirs was perhaps the most complex and sustained work around all of our schools.

All this highlights the ‘“tricky and sometimes counterintuitive” (Mateescu and Elish 2019) labour that is required to integrate any data-driven automated systems with the pre-existing routines and practices of a school. What might appear from the outside as a relatively straight-forward processes of ‘integration’ and ‘harmonisation’, is actually far more precarious. Indeed, in reality this work often involves ongoing work-arounds, ‘repair work’ and temporary solutions – many of which require compromises on the part of the school and the people already working there. This is what might be called ‘articulation work’ (Strauss et al. 1985) – i.e. “work that gets things back ‘on track’ in the face of the unexpected, and modifies action to accommodate unanticipated contingencies”. These sorts of tasks are inevitable with any data system, but our study points to the exacerbated nature of this work in schools. These ‘behind-the-scenes’ staff are working hard to keep sub-standard systems running in under-resourced schools – work that Rosner and Ames (2014, p.319) characterise as “negotiated endurance”.
Finally, our findings also highlight the variety of ‘invisible’ work involved in this ‘negotiated endurance’. These forms of labour are certainly not foregrounded in most discussions of schools and data. This paper has highlighted a few instances of invisible workers – such as the teacher’s wife spending her evenings re-checking student grades, or the school leader ‘chasing up’ colleagues to log-on to the school system and upload their data. Elsewhere, the schools’ administrative and IT support workers were simultaneously visible yet engaged in data-related work that was “relegated to a background of expectation” (Star & Strauss 1999, p.15). No-one making subsequent use of school dataset would know (or particularly care) if a particular spreadsheet cell was the result of 20 minutes telephone counselling or not. Yet, these acts of ‘invisible’ work are an essential element of the school generating a ‘complete’ data-set from which the remainder of the school year can function. 

While these are all key activities, much of this work remains unrecognised by those doing the work, and/or those who work alongside them. This work is further obscured if the interaction is mediated through software systems and apps which appears to allow the autonomous production of data, but in reality still requires a member of school staff to type the data in themselves. In one sense, Brookdale’s ‘Student Attendance App’ mirrors the increased out-sourcing of data-entry tasks to online consumers and end-users, “thus dispensing with the need for a variety of paid data-entry and verification labour” (Huws 2019, p.17). Yet this worked by simply passing parental requests onto human administrators to then input. Astra Taylor (2018) refers to this as ‘fauxtomation’ – the IT industry trend for developing online systems that give the illusion of running automatically, but actually require large amount of concealed human labour. This has the dual effect of making human workers appear more vulnerable and in a weakened replaceable position, while simultaneously demanding more work from them. 
Yet, this is not to argue that the persistence of this invisible work in entirely without merit. Indeed, if we see school data in a relational sense, then this behind-the-scenes work could be reframed as essential ‘human’ work required to accommodate and integrate data-driven systems within the messy realities of a school community. Some of what might appear to be needless double-handling of data was actually underpinned with affective, emotional, caring and relational work. Taking the time to contact a parent and then enter data into the school system on their behalf is work that is essential for a large school with some vulnerable families to be able construct some semblance of generating ‘school-wide’ data-sets. While concerns can be raised over the potential for over-burdening administrative and IT support staff (for instance, this is a level of support than could not be extended by Brookdale’s four administrators to all of its 1200 or so families), it could also be seen as an element of data-work within a school that can only be carried out on an invisible basis. As Star and Strauss (1999, p.23) reflect:
“Much invisible work remains so for good reasons … and there is no immediate impetus toward change – for good reason. For example, workers – nurses or teachers come to mind as good examples – may quietly carry work reflecting a holistic view of the student or patient, carefully kept out of the range of a more bureaucratic, reductionist set of organizational values. Sometimes positive invisibility comes with discretion, and with not having to reveal your work processes to others. Some work is visible only to the worker, as it consists of local workarounds or routines they have developed privately at their desktops or elsewhere. … it is impossible a priori to say that either are absolutely good or bad, desirable or undesirable”.
CONCLUSIONS

Returning to our main research questions posed at the beginning of this paper, it is clear that the increased production of data within schools is associated with considerable amounts of human labour – both formally recognised activities and far less visible (and less valorised) support work. Indeed, these instances act as a reminder of how data-driven technologies are not simply ‘deployed’ into settings such as schools – rather, the introduction of a new system or technology requires an extensive ‘human infrastructure’ to mediate, moderate and troubleshoot its demands and quirks (see Mateescu and Elish 2019). Of course, in this paper we have deliberately focused on the less-considered aspect of school data production. These arguments need to be seen in the context of how the data is used (and not used) in the three schools (see Selwyn 2020). Nevertheless, the issues raised in this paper similarly provide a valuable counterpoint to the enthusiastic promotion of digital data tools and systems in schools. In short, this paper adds to the burgeoning empirical literature that highlights the constrained realities of ‘data-driven’ schooling (e.g. Hartong & Förschler 2019, Spina 2020).
At first glance, some aspects of this work might appear to reflect some key new characteristics redolent of other forms of ‘digital’ work – for example, networks of teachers coerced into after-hours co-working through ‘shared’ Google Sheets, or the online outsourcing of data-entry to parents and students. Yet much of this work might be seen more accurately as reinforcing established hierarchies and power relations with a school. Indeed, much of what is described in the paper reflects broader patterns of work that school teachers and support staff experience in general terms. Teachers are prone to work long hours at home, and the work of technical and secretarial staff is undervalued in a variety of ways – not just in relation to digital data. Moreover, the notably gendered nature of the different forms of data-work detailed in this paper reflects the gendered nature of digital labour in general – i.e. “women’s particular experience of informal, repetitive… ignored and taken-for-granted [online] work” (Gregg & Andrijasevic 2019, p.3). 

In all these ways, then much of this paper highlights ways in which ‘school data’ does not constitute especially new or ‘disruptive’ ways of working in schools. Instead, these relative new roles and duties correspond with broader long-standing tensions relating to school working conditions, occupational cultures, employment relations and worker organization. This is perhaps the main point on which to conclude. Rather than being a source of automated efficiencies, the turn toward data-driven schooling seems to be perpetuating some of the less desirable features of schools as workplaces. The key question to now consider is how these conditions might be challenged and perhaps changed. For example, how might conversations about the datafication of school be conducted in more labour-centric terms (and conversely, challenging simplistic ideas of data being a ‘naturally-occurring’ commodity, or autonomously produced)? How can we further foreground the various types of labour that are necessary for the ideal of the ‘data-driven’ school to exist? How might the largely invisible forms of relational work described in this paper be more appropriately rewarded? How can teachers be encouraged to engage with data to address issues that are not necessarily driven by compliance and accountability objectives?
ENDNOTES

1. Descriptions of interviewees quoted directly in the paper: 

	1
	Weston
	Vic
	Maths teacher, PLC leader
	M
	51-60

	2
	Weston
	Tiffany
	Learning Specialist
	F
	31-40

	3
	-
	Jo
	English teacher - recently left the teaching profession
	F
	21-30

	4
	Brookdale
	Christian
	Humanities teacher, Lead: Teaching & Learning 
	M
	31-40

	5
	Brookdale
	Dane
	RE teacher, data lead for subject
	M
	21-30

	6
	Weston
	Mick
	English teacher, PLC leader
	M
	31-40

	6
	Northland
	Stephen
	Data lead teacher, Maths
	M
	51-60

	7
	Brookdale
	John 
	RE teacher
	M
	31-40

	8
	Brookdale
	Gianna
	School office administrator
	F
	31-40

	9
	Weston
	Grant
	School Business Manager
	M
	51-60

	10
	Weston
	Tony
	Data lead teacher, Biology
	M
	61-64

	11
	Northland
	Ben
	IT Manager
	M
	21-30

	12
	Brookdale
	Tom
	Director of IT
	M
	41-50

	13
	Northland
	Rob
	Senior IT technician
	M
	41-50

	14
	Brookdale
	Kyra
	Data analyst
	F
	31-40

	15
	Brookdale
	Joan
	Teaching librarian
	F
	65+
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