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Abstract

In the higher education context, an increasing
concern on the technical or instrumental approach
permeates attention to academics’ data literacies
and faculty development. The need for data
literacy to deal specifically with the rise of learning
analytics in higher education has been raised by
some authors, though in spite of some focus on the
need to develop academics’ data literacy to
embrace fair practices, this literature is often also
rooted in a technical or data-driven perspective. In
this paper, the authors summarize an empirical
study based on 137 articles using the terms “data
literacy,” “teachers,” and “faculty development,”
spanning from 2014 and 2019. The findings point
out that out of the total, 78 papers reviewed took
an instrumental, data science-focused perspective
on data literacy, were the technical abilities like
extracting data and interpreting or reporting
appropriately (authors, in press). Data safety and
effective data management perspectives
accounted for another 35 of the 137 articles. Only
seven took up data literacy from a critical
perspective, while only five looked at the
pedagogical practice. These preliminary findings
require awareness and discussion on the light of
appropriate faculty development approaches and
activities. We introduce some recommendations
aimed at understanding data as a complex
emerging phenomenon in our societies, which
requires building the literacies to face their
negative effects like data surveillance and
algorithmic biases, but also, to uncover its
emancipatory power.
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The Educators’ Datafied Present and Future

Introduction

Digital technologies and data systems are increasingly pervasive in contemporary society. From
“smart” thermostats through web tracking and the analytics collected by institutional content
management systems, datafication capacity surrounds us in daily life, in higher education, and
beyond. Our knowledge-making and knowledge-dissemination systems are among those rifest
with datafication implications (Williamson, 2018). But do those of us who work in knowledge
production and so-called higher learning understand these implications?

The rise of big data, machine learning, and Artificial Intelligence (Al) have sometimes been
characterized as positive developments (Townsend, 2013). However, concerns regarding
surveillance, bias, and exclusion connected to data-driven practices are beginning to emerge in
scholarship (Gilliard & Culik, 2018; Noble, 2018; Zuboff, 2015;) and in popular media (Brown,
2017; Schwab, 2019). These concerns raise questions about the role of higher education in
fostering critical approaches to knowledge production, in a time when our institutional systems,
from registration platforms through learning environments, are profoundly datafied. Against this
backdrop, our paper frames the issue of educators’ data literacies and data literacy
development. We overview our research into how the concept of data literacy circulates in
contemporary literature and explore paths towards development of more complex and critical
understandings of datafication among educators.

The Educators’ Datafied Present

There are a growing number of studies on educators’ data literacies, predominantly in the K-12
context. The majority of these focus on teachers’ skills in dealing with school data, particularly
from a technical or performance management perspective (Dunlap & Piro, 2016; Hoogland et
al., 2016; Mandinach & Gummer, 2016). The “data-driven” decision-making and workflows that
emerge from this tradition tend to frame data literacy as the ability to collect or extract
educational data to support institutional decisions regarding students (Hartong & Forschler,
2019).

In the higher education context, this same technical or instrumental approach permeates
attention to academics’ data literacies and faculty development. The need for data literacy to
deal specifically with the rise of learning analytics in higher education has been raised by some
authors (Persico & Pozzi, 2015; Wasson et al., 2016), though in spite of some focus on the
need to develop academics’ data literacy to embrace fair practices (Tsai & Gasevic, 2017), this
literature is often also rooted in a technical or data-driven perspective.

The authors’ 2019 empirical study of 137 articles using the terms “data literacy,” “teachers,” and
“faculty development” found that 78 of the papers reviewed took an instrumental, data science-
focused perspective on data literacy, focused on technical abilities like extracting data and
interpreting or reporting appropriately (Raffaghelli & Stewart, 2020). Data safety and effective
data management perspectives accounted for another 35 of the 137 articles. Only seven took
up data literacy from a critical perspective, while only five looked at the pedagogical possibilities
and implications of data in education.

The dominant technical approach to educators’ data literacies, then, reflects an important gap in
preparing higher education to deal critically with datafication. The literacies required for
educators to thrive in datafied professional contexts seem to demand broader epistemological
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frameworks than a technical, instrumentalist focus on performance management, efficiencies, or
evidence can offer. As Fenwick and Edwards (2016) have suggested, the dominant technically-
focused framing reconfigures professional practice and responsibility without adequately
addressing the implications this holds for professional learning. Therefore, the authors of this
paper present an alternate conceptual framework for data literacy which introduces a
complicated/complex distinction (Raffaghelli & Stewart, 2020). This conceptualisation, based in
Snowden and Boone’s (2007) Cynefin framework, offers a means to distinguish technical and
instrumental approaches to datafication from critical ones. A focus on complexity helps us
develop an emergent yet strategic path for developing educators’ literacies for dealing with
datafication as critical professionals.

“Cynefin” translates from the Welsh as “habitat,” broadly, and focuses on ecological, relational
understandings of environment and domain. As a framework, Cynefin identifies five domains for
decision-making, each representing a different type of ecosystem for problem-solving based on
variant cause-effect patterns. The two key domains for our purposes are the complicated
domain and the complex domain. The distinction between the two hinges primarily on the
relationship between cause and effect. In the complicated domain, there are multiple right
answers or paths toward right answers, and clear—if not always visible—relationships between
cause and effect, whereas in the complex domain, solutions are emergent, and cause and effect
may only be identifiable in hindsight. The complicated domain is what Snowden and Boone
(2007) called the realm of “known unknowns,” where established paths to solutions can be
identified, at least by experts. In the complex domain, however, patterns are not as replicable:
this is the realm of “unknown unknowns,” where predictable right answers have been
exchanged for flux and uncertainty. Complexity is an emergent domain wherein the predictability
that expertise is based in is no longer a reliable construct, and in which a “probe, sense,
respond” approach to problem-solving is demanded.

Narratives surrounding datafication often draw on the certainty and measurability of known
unknowns—or the realm of the complicated—for their appeal and power, as it emerges in the
recently advertised MIT course in machine learning is headlined “Machine Learning Diminishes
Uncertainty: Harvest its Power.” This title features the promise of order and right answers being
superimposed on the messy complexity of contemporary life. However, many aspects of life—
and of datafication itself—are unknown unknowns and restricting what counts as relevant to
factors that are knowable means that complex realities get erased from view. This can have
detrimental impacts on the individuals who embody and live those complex realities and has
significant equity implications for society and for higher education.

Re-Imagining the Profession: Beyond the Educators’ Datafied Future

The premise of our complexity framework is that higher education as a field would benefit from
active efforts to develop educators’ critical and complexity-oriented data literacy practices. This
envisioned epistemology for data practices will require faculty engagement and activism, more
than traditional “faculty development.” A reality of the emerging sphere of datafication is that
educators and learners continually encounter new technologies, practices, and systems, some
of which may not even make themselves visible to us as they become embedded in our worlds.
As a result, our capacity to make meaning within these systems and via their attendant
practices and technologies will require us to go beyond the development of any specific
technical skills. Traditional training or faculty development approaches, focused on discrete
skills, will not suffice. Rather, data literacies based in critical understanding, complexity, and
activism will require efforts in scholarship and communications, connecting the silos of research,
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teaching, and public communications. For example, the paradigm of Open Science, which
invites citizens to explore and contribute to the data collected by researchers, could build new
connections through the use of open data for learning (Coughlan, 2019), as could the sharing of
open practices.

In the context of OTESSA, we further carried out a workshop based on a prior scheme
developed by the authors (Stewart & Raffaghelli, 2019, 2020) and further expanded as
methodological approach to faculty development in Raffaghelli (2022). We did not collect
personal data from the participants (N = 12 connected and active) who came mostly from the
Canadian context. We asked for their permission, in any case, to report a general account of the
workshop results.

Our approach framed a variety practices and narratives from datafication, to spot the technical
and distinguish it from what we consider data literacy and data activism from a complex, ethical,
and political perspective (Raffaghelli, 2018; Raffaghelli et al., 2021). Our ultimate goal is to
foster critical approaches to knowledge production among higher education professionals. The
workshop was a participatory, crowdsourced approach to making sense of this emergent
problem together. Centered around the complicated/complex distinction and the gaps in the
research literature identified in our published research around data practices in higher education
(Raffaghelli, 2021; Raffaghelli et al., 2021; Raffaghelli & Stewart, 2020; Stewart, 2020; Stewart
& Lyons, 2021), we invited the participants in the session to share their own data perspectives
and practices through brief, hands-on data visualization activities and a sense-making review
and discussion. The session unfolded us follows:

e Initial information to generate a sense of curiosity;
e Self-diagnosis to capture insights and develop self-awareness;

e Technical instruments to engage with data as material expression, based on
methods, jargon, technologies, practices, and knowledge within professional
communities;

e Reflection connected with the participants’ experiences and practice contexts based on
the epistemologies of data. “What am | doing and why am | not working with data? Why
am | engaged in this movement, or why am | not? Am | resisting the establishment, or
am | trying survive within an unjust context of professional practice and personal life ?”

e Exploration of the professional roles as educators and educational researchers: “If
| behave in a certain way, to what extent am | providing a different vision to my students
or to the participants of my educational research?”

¢ Representation of the reflection’s outcomes through a quadrant graph as a
conceptual tool. We represented data practices and narrative as “complicated” or
“‘complex,” labelling them and understanding which of those would require further
exploration, understanding, and engagement as educators.

Our preliminary results were consistent with other workshops conducted by the authors (Stewart
& Raffaghelli, 2019, 2020). The straightforward examples as well as the conversation about the
educators’ choices relating platforms, apps, and loT devices were not always clearly connected
to the opaque practices connected to biases which reproduce the power structure. Simple
accounts about our experiences with algorithms (recommender systems) and Acrtificial
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Intelligence within social media; as well as the observation of how bias might work (the case of
Alexa’s submissive voice) were the basis to discuss around unthinkable effects for human
beings. We considered hence that educational action taking might start from understanding
human data-interaction in a post-digital context where the digital is not only embedded in our
laptops or devices but is spread in the environments we live (Jandri¢ et al., 2018). Indeed, our
examples raised a number of emotions, from concern to fascination, from fear to lose freedom
to the acceptance of our limitation as educators to stop the technological snowball. As it has
been recently pointed out, educational action requires urgently understanding algorithms and
debunking algorithmic misconceptions (Zarouali et al., 2021). During the workshop it concretely
appeared the need of exploring such misconception, that could be eradicated amongst
educators, before preparing resources or activities to work in class.

As we documented in prior workshops (Stewart & Raffaghelli, 2019), it was clear that digital
platforms were part of the participant’s life, though Atrtificial Intelligence in its advanced forms
(the smart technologies) are yet to come. We also observed how digital environments and
advanced data collection systems were rejected, in contrast with other cultural contexts
explored through the authors’ workshops (Europe and Spain, Raffaghelli, 2019; Raffaghelli et
al., 2019).

While exploring the Cynefin framework, the educators showed great concern about the role of
algorithms in education and in their students’ life, particularly relating to what could be an
“economy of attention.” Consistently with the cited prior experiences, we also observed that
“tech-savvy” participants felt more reliant on their own possibilities to “hack the system” and
escape surveillance and control. There was an overall agreement on the need of generating
alternative data infrastructures, a task that could actually start in education by using and
teaching to use Open Source software and platforms.

Nonetheless, more agentic practices seem to require further awareness and technical skills to
“hack the system” and a critical perspective that allows the more tech-savvy participants to
understand the impacts of technological developments.

Overall, the final conclusion was that in any case the more feasible approach might be to
generate spaces for a reflective practice as an educator, jointly with the students, regarding
what is behind the platforms that we live by. And particularly the platforms we work with, to
expand our and our students’ degrees of freedom in the future, against the dystopic account
spread in the media nowadays.

Author’s Contributions

This paper is the result of joint collaboration between the authors since 2018. The authors have
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