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			Abstract: In this article, we call for Canadian digital literacies researchers to invest in designs and research methods that centralise in-the-moment insights, embrace complexity, and that are informed by a deep commitment to authentic, ethical reciprocity that serves the communities in which our work is placed. We present three cases that offer multiple perspectives for how we might operationalise these principles, and we consider implications for the use of data collected with new approaches to digital literacies assessment, with virtual retrospective think alouds, eye-tracking, and spy glasses video. As the first co-authored article by The Digital Literacies Collective, this article contributes our shared position on the methodological priorities that will enable Canadian digital literacies researchers to construct new, contextually-situated frameworks that inform digital literacies policies and practices in Canadian systems of schooling.
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			Résumé: Dans cet article, nous appelons les chercheurs canadiens en littératie numérique à investir dans des conceptions et des méthodes de recherche qui centralisent les connaissances instantanées, embrassent la complexité et sont éclairées par un engagement profond envers une réciprocité authentique et éthique au service des communautés dans lesquelles se situe notre travail. Nous présentons trois cas qui offrent de multiples perspectives sur la façon dont nous pourrions opérationnaliser ces principes, et considérons les implications pour l’utilisation des données collectées avec de nouvelles approches d’évaluation des littératies numériques, avec des rétrospectives virtuelles de réflexion à haute voix, des suivis du mouvement des yeux, des vidéos enregistrées par lunettes d’espionnage. En tant que premier article co-écrit par le Collectif des littératies numériques, cet article défend notre position commune concernant les priorités méthodologiques qui permettront aux chercheurs canadiens en littératies numériques de construire de nouveaux cadres contextuels qui éclairent les politiques et les pratiques des littératies numériques dans les systèmes scolaires canadiens.
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			Introduction

			Current digital literacies scholarship in diverse contexts of Canadian schooling is advancing conceptions of digital literacies practices and pedagogies (e.g., Rowsell et al., 2013; Watt, 2019). Although scholars in this field leverage a range of methods in the construction of new knowledges (Brownell & Wargo, 2017; Coiro, 2020; Knobel & Lankshear, 2017; Wargo, 2019), opportunities for deep discussion on the methodological innovations, limitations, and possibilities that frame our research designs, data collection, and analytical decision-making processes are rare. Indeed, as a group of emerging Canadian scholars with research interests at the intersections of literacies, technologies, teaching, and learning, the initial plan for this work was to come together at the pre-conference meeting of the Technology and Teacher Education (TATE) Special Interest Group at the Canadian Society for the Study of Education (CSSE) Annual Conference (May 30–June 4, 2020 in London, ON) to explore current conceptions of digital literacies research methods in Canada. Although the 2020 conference was cancelled because of COVID-19, our hope for this article is to inspire others to contribute to the evidence-base of digital literacies research methods from which we all might draw. Ideally, a shared investment in digital literacies research methods should advance research in this field in Canada in ways that move us beyond continued reliance on the presumed newness of digital literacy research (Stornaiuolo et al., 2014) and also beyond the methodological, epistemological, and theoretical assumptions grounded in the practical and cultural contexts of other places. To construct data-sets in and for Canadian classrooms, and with Canadian teachers and students, means that we must centralize the ways that digital tools, digital methods, and digitally-mediated meaning-making are shaped by Canadian places, and by the uniquely rhizomatic nature of sense-making with multiple languages, and across the diverse contexts and geographies of Canadian schooling (Bhatt et al., 20015; Marshall & Marr, 2018; McLean & Rowsell, 2020; Prinsloo & Krause, 2019). 

			Our work focuses on digital literacies teaching and learning in Canadian K-12 contexts. Collectively, we view digital literacies as socially situated practices for meaning making with and from texts, in all of their forms, in digital environments (Lankshear & Knobel, 2008; Spires et al., 2012). We understand that purposes (e.g., finding information, sharing or curating information, creating a video), technologies (e.g., search engines, social media platforms, digital gaming environments), and modalities (e.g., audio, video, images) (Kress, 2003) frame meaning-making practices (Hartman et al., 2018), including the skills and strategies that individuals are likely to use as they construct understandings that often include multiple, multimodal information sources (Cho & Afflerbach, 2017; Hartman et al., 2010). Informed by Bhatt et al. (2015), we also assert that digital literacies practices “go beyond what has traditionally been understood as mere activities where text has a role, to ones where ‘digital codification’ and ‘digital enculturation’ are central” (p. 481). To construct deeper and more expansive understandings of digital literacies practices as taught, lived, and enculturated in contexts of Canadian schooling, we identify the need for an expanded set of research methods that enable us to capture, analyze, and situate digitally encoded literacies practices.

			As researchers, we often work directly with students and teachers in schools. In this article, we speak to the importance of methodological approaches that centre on learning in-context; that respond to the needs of students in particular classroom environments under the guidance of teachers who know them best; that capture a wide range of multimodal practices, competencies, and strategies as students (and their teachers) engage in digital literacies learning; and that focus on process, allowing for a rich and nuanced understanding of digital literacies learning and teaching in action. In this way, our call for an expanded set of digital literacies research methods—which we understand to be ways of gathering and analyzing data using digital tools—also implies the need for research designs that are epistemologically diverse and that might also therefore reflect a range of methodological orientations and approaches (cf., Duke & Mallette, 2001). 

			Ultimately, we argue that at this moment in the field of digital literacies research in Canada, we need to leverage multiple methods and methodological approaches that are informed by context; are responsive to in-the-moment needs of participants; are fluid, flexible, and authentic; and enable researchers, teachers, and students to embrace the messiness of complex learning processes. Although the methods we explore in this article have been used in other contexts to answer a range of research questions, we see that a collective effort to deepen understandings of these methods and their uses in Canadian contexts could advance important, new, place-based understandings of what it means to become digitally literate in systems of Canadian schooling today.

			As researchers engaged in three separate projects, but retrospectively thinking and working through some methodological questions together, we present three different cases and explore the implications of three methods for future research in digital literacies teaching and learning. First, Cristyne Hébert details the limitations of traditional research paradigms for capturing the complex digital literacies learning that takes place in K-12 classroom spaces. She advocates for the use of methods that centralise authenticity and flexibility, and that are grounded in ethical commitments to reciprocity, collaboration, and service. Second, Pamela Beach discusses how retrospective virtual think aloud and eye tracking methods can be used to capture elementary teachers’ digital literacies practices as they use and learn from online and multimedia resources. These methods capture the moment-to-moment variations of teachers’ literacies practices as they seek out information related to their professional learning. Third, Megan Cotnam-Kappel and Michelle Hagerman present the innovations and puzzles that arose in their use of wearable video “spy glasses” to capture students’ literacies practices during online inquiry and maker-based activities. In our discussion, we synthesize the implications and transformative potential of these methods for digital literacies research in Canada.   

			Three Cases of Digital Literacies Research Methods

			Authentic Assessments: Evaluating Student Learning in the Digital Literacies Classroom

			Background/Context

			The research discussed in this section focuses on evaluating students’ digital literacies learning in K-12 classroom contexts. In my own research, I, Cristyne, have worked with teachers to support students as they engage with maker education projects, digital game-based learning, or digital storytelling (see Bergstrom, Jenson, Flynn-Jones, & Hébert, 2018; Fong, Jenson, & Hébert, 2018; Hébert & Jenson, 2019, 2020). Aligned with the work of other digital literacies researchers who use multiple methods as means for data collection (often under the label ethnography) (Hughes, 2017; Smythe & Neufeld, 2010; Tan et al., 2013), I have conducted interviews and classroom observations paired with pre- and post-tests and analyses of the digital artefacts young people have constructed in order to assess student learning. What has struck me are the limitations of these models as they diverge from so-called “best practices” in classroom-based assessment and teacher-led classroom assessment.  

			In what follows, I offer some suggestions for conducting digital literacies research that focuses on authenticity, making a case for what it might look like to engage in ethical assessments of student learning in classrooms. I do not provide a tidy methodological account. Rather, my proposal calls us back into the messiness of the classroom, while advocating for slow, careful methods that respect the uncertainty that awaits researchers at each research site, respond to the needs of specific teachers and schools, and prioritize process-based and student-oriented approaches. As the work necessarily involves teachers, it recognizes the limitations of schooling with all of its tensions and contradictions. Ideal practices cannot always transpire here, and they may not always be appropriate. I end the section with some practical limitations of doing this work. 

			Ethically Authentic Classroom-Based Research 

			For digital literacies learning to be both effective and sustainable, it requires extended engagement and know-how from educators who will support student understanding on a daily basis. This means advocating for professional development and training for teachers, as well as providing direct support for educators in classrooms, when possible, to ensure that student learning is bolstered in meaningful ways. Parachute research (Smith, 2018), when researchers drop into classrooms, deliver digital literacies programming, gather data, and leave, is problematic as it is primarily extractive. It is also additive, insofar as teachers are denied the opportunity to develop competencies in pedagogical practices supportive of digital literacy learning. Along the same lines, I argue that using extractive data collection tools, that are distinct from classroom assessment, positions research as extraneous to classroom practice; assessment of student learning is externally imposed on students by researchers and cannot be used by teachers to inform evaluation of their students’ learning after a period of instruction. 

			What is necessary instead is a certain methodological ethicality, represented through a commitment to fidelity and reciprocity with regard to assessment. Fidelity “begins with the researcher’s commitment to the teacher(s) and co-investigator(s), who must believe that the collaboration will benefit [their] learning and [their] students” (Schulz et al., 1997, p. 482). For assessment purposes, fidelity might refer to a congruence between research and classroom assessment practices, so that the former serves in support of the latter. Reciprocal research relationships value mutuality, as “each contributes something the other needs or desires” (Trainor & Bouchard, 2013, p. 986). Guba and Lincoln’s (1989) notion of authentic qualitative research is also useful to consider here. Authentic qualitative research is fair, with buy-in from all parties; ontologically authentic, as it raises levels of awareness about the complexity of a particular issue for participants; educatively authentic, insofar as it aims to expand the perspectives of participants; catalytically authentic, driving participants to action; and tactically authentic, empowering participants to act (Shannon & Hambacher, 2014). In an authentic approach to digital literacies research, researchers and teachers are committed to gaining deeper understanding of digital literacies learning with a specific group of students in mind. Both the researcher and educator are reflective, acknowledging challenges with supporting digital literacies learning in the classroom, alongside the limitations of traditional and authentic forms of assessment. Researchers approach research as a collaborative process (van Kraayenoord et al., 2011), respecting the expertise of teachers and the in-depth understanding they have of the needs of the individuals in their class, while scaffolding teacher understandings via their own digital literacies proficiencies. With a sense of ownership over their own learning process, teachers may deepen their understanding of the types of modifications that need to be applied to classroom practice and have the agency to alter their practices in-action, when possible (Schon, 1983, 1987). Importantly, assessment of students’ digital literacies learning must also maintain a sense of fidelity to best practices in assessment, which will be discussed in the next section. 

			Authentic Assessment to Assess Student Learning: Best Practices as the Ideal 

			When conducted properly, assessment is an integral part of the learning process and is used as a means of supporting competency development rather than retrospectively evaluating the attainment of said competencies (Gulikers et al., 2004; Lund, 2008). In Canadian educational systems, a push has been made to adopt assessment practices in K-12 classrooms that recognize this framing of assessment as process, that ensure assessments are authentic, and that utilize assessment as and for learning (British Columbia Ministry of Education, 2013; New Brunswick Ministry of Education, 2020; Ontario Ministry of Education, 2010). Authentic assessment falls under the umbrella of authentic learning, which refers to designing opportunities for students to construct knowledge through a process of inquiry that connects to life outside of the classroom (Newmann et al., 1995; Renzulli et al., 2004). Authentic assessment tasks require in-depth examination of an issue at hand and the application of problem-solving skills, likely with the aim of responding to a pressing need or concern (Mayer, 2002; Villarroel et al., 2018). Constructivist and experientially-based approaches to learning typically align with authentic assessment, as learners are required to construct their own meanings, often through play and risk-taking (Olusegun, 2015; Riegler, 2011), and project-based or problem-based learning, where students direct their own inquiry (Bell, 2010; Roach et al., 2018).

			Also popularized is assessment as learning, which actively involves students and their peers in assessment as they reflect on learning, monitor understandings, and enhance self- and co-regulation. The aim here is to develop student autonomy and agency over the learning process (Carless & Boud, 2018; Panadero et al., 2016; Topping, 2009). Similarly, assessment for learning establishes an open and ongoing chain of communication between student(s) and teacher about a student’s progress toward particular learning goals, which creates a continual feedback loop (Black et al., 2006; Black & Wiliam, 2009; Carless, 2019). Assessment of this kind, and accompanying summative tasks, can be easily differentiated to target the strengths and interests, readiness, and learning profile of individual students (Hansen & Imse, 2016; Jones Miller, 2013; Subban, 2006; Tomlinson & Moon, 2013). Assessments for learning might be rather informal, unstructured, and unplanned (Baird et al., 2017; Bennett, 2011).

			Although digital literacies assessment remains an underexplored area of research (Burke & Rowsell, 2007; Lotherington & Ronda, 2012), authentic assessment practices are, in many ways, supportive of digital literacies learning, especially in contrast to traditional assessments. Traditional assessments are largely print-centric, individualistic, monolingual, and reliant on recall and rote memorization (e.g., tests). These assessments typically undermine multimodal learning, as representation in other modes (e.g., visual, auditory) does not always translate to print-based text. Interactivity in digital contexts, a fundamental element of the learning process, is rarely captured (Egenfeldt-Nielson et al., 2016; Jewitt, 2003). Here, assessments might become “divergent objects,” detached from the learning task and misaligned with 21st century outcomes (Aagaard & Lund, 2013; Schifter & Stewart, 2010; Silseth & Gilje, 2019). 

			Importantly, process- and student-oriented approaches to assessment have the potential to provide a depth of insight into student learning in-the-moment and capture learning across a broad spectrum. Using maker education as an example, examining the e-textile a student has produced tells me less about their learning than looking through various sketches from the planning stage, watching them present their prototype to and receive feedback from peers, and listening to a teacher-student conference session as the student makes sense of coding and circuitry. Similarly, comparing two students’ e-textile projects is not worthwhile without knowledge of each student’s strengths and interests, readiness, and learning profile; a novice who can patch together a barely functioning e-textile may have learned much more about electronic components that an expert who constructs a fully functioning piece of smart technology. The work of assessment within and between classrooms, then, is incongruously varied. Best practices in assessment have begun to address the necessity of accounting for these differences but more work is needed to develop flexible, evidence-informed assessment frameworks on which teachers (and researchers) can rely to support development of complex digital literacies practices.

			Implications 

			This approach is not without limitations. One apparent obstacle is its time-consuming nature with respect to design, data collection, and analysis. To do this work well, researchers will need to spend quite a bit of time discussing and reviewing assessment procedures with individual classroom teachers, and become rather immersed within the classroom environment. The approach is also deeply context-dependent. The wide variety in assessment techniques adopted in the classroom and varying affordances made to support individual student learning will make comparison across contexts challenging. That said, these limitations are also its strengths; the approach requires a certain slowness with respect to research. Fidelity, reciprocity, and authenticity in research are necessarily reciprocal; relationship-building, sitting and being with others in relation, takes time to do well. And given the vast differences in classroom compositions across Canada, being attuned to context is necessary so as to not heedlessly generalize. 

			In many ways, what I have offered here is not a revolutionary approach, and it might be described as a sort of loosely ethnographic process. What I have attempted to do is provide a sketch of a digital literacies methodology that is particularly attentive to extant pedagogical and assessment methods of classroom teachers at each research site. It builds upon what is already happening in the classroom as a means for best understanding how particular groups of students will be able to demonstrate their understanding. And it emphasizes assessment for and as learning, and differentiated assessment, over summative assessment. Mirroring ideal classroom practices for assessing students’ digital literacies learning will likely mean employing a whole host of authentic assessment techniques, while acknowledging that, given the gap in research around how best to assess students’ digital literacies learning in the classroom, more work still needs to be done here as classroom practice informs research praxis.  

			Following from Cristyne’s call for methods that capture complexity and that privilege the authentic perspectives of teachers and students in action, Pamela Beach presents two methods that enable researchers to understand the complexities of sense-making with multimodal digital information sources. 

			Methods for Understanding Online Teacher Professional Learning  

			From social media sites like Pinterest to professional development websites like Reading Rockets, teachers must decipher, critically evaluate, and synthesize a range of digital texts and media published by a variety of sources (Coiro, 2011; Learning Forward, 2017). Analytical skills are essential for teachers to deliver accurate content to their students and to be productive professionals in a demanding field. In this section, I, Pamela, discuss two methods that can be used to capture teachers’ in-the-moment digital literacies practices, particularly during informal and self-directed online learning. My work centres on the dissemination of research-informed literacy practices, and how and why teachers use online environments for their professional learning (see Beach, Kirby, McDonald, & McConnel, 2019; Beach, Henderson, & McConnel, 2019; Beach & Willows, 2014, 2017). Generating this type of data can provide important feedback to website developers, professional development administrators, and teacher educators and provide insight into real-time adaptations of teaching practice. 

			Interviews and surveys have often been used to investigate teacher learning. These methods can offer information about how teachers view their learning, including their learning in online environments. Self-reported measures, however, are limited to participants’ recollection of past events and by social desirability of responses. Additionally, self-reported measures do not necessarily capture moment-to-moment variations in learning (Alemdag & Cagiltay, 2018). In my own work, I have leveraged think aloud and eye tracking methods to document ongoing learning patterns and processes (Beach, Kirby, McDonald, & McConnel, 2019; Desjarlais, 2017). 

			Background Information 

			The think aloud stems from introspection analysis, a form of data collection aimed at investigating psychological claims and theories of mind (Boren & Ramey, 2000; Ericsson, 2002). The think aloud became an approach that researchers used to generate data on thinking during cognitive tasks (Ericsson, 2003). Cognitive processes underlying decisions and behaviours are usually “hidden from direct observation” (Gaissmaier, et al., 2010, p. 141). The think aloud method, however, can provide direct data about the ongoing cognitive processes and practices that occur during a task performance (Jaspers, 2009).

			Over the past several decades, variations of the think aloud have been used in educational research, including the concurrent and retrospective procedures. During the concurrent think aloud, participants complete a task while simultaneously verbalizing their thoughts. For the retrospective think aloud, verbalizations are made after a task has been completed. Although these think aloud methods provide data about the thinking process, studies have found that both the concurrent and retrospective procedures have serious flaws (Beach & Willows, 2017; McDonald et al., 2012; van Gog et al., 2009). The high demand on participants’ cognitive load during the concurrent think aloud often results in surface level verbalizations produced by the participants (McDonald et al., 2012); the cognitive load on working memory can diminish the quality of participants’ verbalizations. Given that the retrospective condition asks participants to verbalize their thoughts without any memory aids, large portions of their decision-making processes are often omitted (Beach & Willows, 2017; Branch, 2006). Variations of the third think aloud, including the virtual revisit think aloud, have the potential to avoid the limitations of the concurrent and retrospective procedures.

			The goal of the virtual revisit think aloud is to allow participants to verbalize their thoughts about their literacies practices and the strategies they use during literacies events by using a screen-capture recording of participants’ navigational experiences (Beach & Willows, 2014). Similar to cued retrospective reporting where participants are given instructions to think back using a record of observations (van Gog et al., 2005), the virtual revisit think aloud combines a retrospective think aloud with screen capture technology. As participants view a recording of their navigational experiences, they think aloud about their literacies practices, strategies, and reasons for their decisions. 

			Along with the think aloud, eye tracking methodology can provide insight into how information is processed during learning. Eye tracking is based on the assumption that there is a correlation between how long something is fixated and how long it is processed (Just & Carpenter, 1980). The argument is that visual attention and cognitive processing occur almost simultaneously so that information is perceived and processed at a cognitive level (Scheiter & Eitel, 2017). Scan paths and fixations are most often used to determine learners’ sequences of attention, providing a window into how learners might approach a task and the patterns of their learning. 

			The number of studies that have used eye tracking to study digital literacies practices and online learning across a range of ages and participants is relatively low (Alemdag & Cagiltay, 2018; Salmerón et al., 2017). Yet, eye tracking technology has long enabled researchers to make inferences about how learners process information in different formats (Alemdag & Cagiltay, 2018). Employing eye tracking to document the moment-to-moment processes that occur during learning experiences can generate information about learning processes that might not otherwise be articulated by participants. 

			Case Examples 

			Two studies are shared below highlighting the virtual revisit think aloud and eye tracking as methods for understanding the complexity of teachers’ in-the-moment digital literacies practices and online learning processes. 

			Case 1: Using the Virtual Revisit Think Aloud for Understanding Self-Directed Online Learning

			A recent study that used the virtual revisit think aloud as the main data source investigated the types of cognitive processes and strategies used by experienced teachers as they engaged in a self-directed online learning (SDOL) task (Beach, Henderson, & McConnel, 2019). Specifically, the study examined how elementary teachers plan, monitor, and evaluate their learning during SDOL. During one-on-one sessions, thirteen participants were asked to use an online database as they would normally do when seeking out information related to their professional practice. The homepage of the database appeared on the screen at the start of participants’ navigation. For 20 minutes, participants explored the database, its resources, as well as external links and webpages without any prompts or discussion; they perused the sites at their own pace, making selections based on their interest and on what they found meaningful to their teaching practice. At the end of the 20 minutes, participants were given the following instructions: 

			I would like to invite you to view a screen-recording of your navigation. While you view the screen-recording I would like to ask you to think aloud. What I mean by think aloud is that I want you to tell me everything that you were thinking from the time you began exploring the database until the end of your exploration. I would like you to talk aloud constantly. I don’t want you to try to plan out what you say or try to explain to me what you are saying. Just act as if you are alone in the room speaking to yourself. It is most important that you keep talking. (Beach, Henderson, & McConnel, 2019)

			A general inductive approach to analysis resulted in six themes related to the types of cognitive processes and metacognitive strategies the participants used during the SDOL task: connecting to practice, tweaking and adapting, narrowing the focus, skimming through, reading for depth, and source credibility. The complexity of the cognitive and metacognitive processes at play during the instance of SDOL explored in this study indicates a depth that goes beyond a relatively simple, straightforward process. For the teachers in this study, instances of SDOL and digital literacies practices revealed an interconnected, iterative process of overlapping and complementary strategies. The strategies related to planning, monitoring, and evaluating emerged not in a linear pattern, but in an iterative process with participants shifting their focus between the three navigational orientations as they worked toward learning about materials that they deemed useful, credible, and appropriate for their unique classroom contexts. 

			All successful readers, whether reading online or off, are metacognitive (Afflerbach et al., 2013). Successful readers actively self-monitor their learning and are aware of their thinking and learning processes. They develop an understanding of what they need in order to reach their learning goals (Afflerbach et al., 2013; Flavell, 1979); they take conscious control of their actions and assume responsibility for their learning. This has direct implications for teacher learning as they engage in digital literacies practices. Teachers select professional learning opportunities and material that are usually subject-specific and align with their professional goals. This selection process also tends to shift according to the dynamic nature of the classroom and student needs. Given that in Canada the vast majority of teachers (>90%) engage in various forms of professional learning (Canadian Teachers’ Federation, 2014; Campbell et al., 2017), monitoring the use of particular types of online resources is “challenging, yet essential” (Learning Forward, 2017). The virtual revisit think aloud can provide teachers with an authentic space to voice their learning processes and literacies practices.

			Case 2: Capturing Patterns of Behaviour Using Eye Tracking

			Eye tracking was used in a recent exploratory study to investigate the patterns of visual behaviour of experienced elementary teachers and pre-service teachers in an initial teacher education program while they studied a visual model showing key concepts in reading development and instruction called The Reading Pyramid (Beach, Kirby, McDonald, & McConnel, 2019). Similar to The Cognitive Foundations of Learning to Read Framework (Wren, 2000), The Reading Pyramid illustrates the building blocks of reading by organizing these components into two main groups—print-related skills (those that promote the ability to recognize words) and language-related skills (those that support the ability to make meaning of text).

			Seven experienced teachers and 11 pre-service teachers participated. Visual attention, prior knowledge, and post-task scores were analyzed using quantitative and qualitative methods. Statistically significant differences between the two groups were found with respect to fixations, scan paths, and pre- and post-task scores (p<.05). The experienced teachers showed more complex eye movement patterns, transitioning between the visual image of the pyramid and the accompanying text more often than the pre-service teachers. Experienced teachers also showed a pattern of visual behaviour in which their eyes moved between information in the pyramid that directly corresponded with related keywords in the text. As noted in the corresponding article by Beach, Kirby, McDonald, and McConnel (2019), it is possible that experienced teachers’ prior knowledge contributed to a stronger connection between the information in the pyramid and corresponding text than the pre-service teachers, and to a more integrative visual pattern of behaviour. Participants with higher levels of prior knowledge about reading development and more teaching experience may have had a greater interest in the presented material and thus, showed a deeper level of information processing.

			Implications 

			Eye tracking and think aloud methods each provide unique datasets related to learners’ digital literacies practices including their behavioural patterns and cognition: Eye tracking shows automatic processing that may escape conscious awareness and think alouds, which offers insight into learners’ decision-making strategies that may not involve eye movements. As teachers, and especially novice teachers, turn to online and digital resources for their professional learning, it is essential to examine the behavioural patterns, thought processes, and feasibility of their learning. Understanding the underlying processes at play has the potential to facilitate the design of effective training and learning platforms that promote more efficient visual search patterns. Perhaps more importantly, teachers who engage in these types of methods may gain deeper understandings of their own strategies for meaning making with multimodal digital texts. In the studies described above and others that I have conducted, participants have often expressed how the experience of the virtual revisit think aloud, in particular, created a self-awareness of their literacies practices and the strategies they privilege during digital literacies events; through these types of reflective methodologies, teachers can become mindful of their own learning which can inform their pedagogical decision making. Moreover, these methods can inform the design of accessible online resources that are conducive to teacher learning which, in turn, contribute to improvements for students. 

			In the next section, Megan Cotnam-Kappel and Michelle Hagerman offer an overview of the ways that wearable technology can enable researchers to capture the movements, meaning-making practices, and insights of children as they conduct online inquiries (Coiro et al., 2019) and craft physical objects at school. 

			Maker Methodologies and “Spy” Methods: Innovations and Puzzles 

			In today’s digitally networked world, we must design research methods that are theory-driven and as dynamic as the social challenges we aim to study. In a collaborative four-year study focused on understanding children’s literacies practices while making (Halverson & Sheridan, 2014; Wohlwend et al., 2017), we, Megan and Michelle, adopted a design-based research methodology (The Design-Based Research Collective, 2003; Wang & Hannafin, 2005) that enabled our data collection and analyses to evolve with students’ maker projects, and teachers’ pedagogical decision making (see Hagerman & Cotnam-Kappel, 2019; Hagerman, Cotnam-Kappel, Turner, & Hughes, 2019; Hartman, Hagerman, & Leu, 2018). To capture the dynamic complexities of children’s digital literacies practices in action, we invited students to wear Diggro “spy glasses”, also known as “point of view video glasses” (Jaldemark et al., 2019; Metcalfe et al. 2015), as they worked through phases of a digital-physical maker project. Unlike eye-tracking technology that has traditionally required participants to read at a fixed computer station outfitted with specialised software in a laboratory setting (e.g., Lévesque et al., 2014; Mason et al., 2013), spy glasses can be worn by students to capture the lived hullabaloo of activity in classrooms, and at a fraction of the cost of similarly “mobile” eye-tracking glasses (e.g., Tobii.com). 

			For students, this project involved (a) explorations of ideas and plan-making through cycles of online inquiry; (b) instrument making with recycled materials; and (c) multimodal composition and synthesis of their making processes (cf., Hagerman, Cotnam-Kappel, Turner, & Hughes, 2019). The spy glasses used in our study have a wide-angle video camera located in the bridge of the plastic frames that can capture up to 60 minutes of video and audio at the touch of a small button. A USB cable enables the charging of the device and the downloading of recordings onto a computer. Here, we explore the emerging trend of wearable technology for data collection in education and examine the practical and theoretical implications of using spy glasses in the classroom.

			Data Collection with Wearable Technologies 

			Wearable technologies such as spy glasses are part of a larger innovative “shift from computers as detached tools to technologies as embodied companions that become extensions of self” (Bower & Sturman, 2015, p. 344) and as such, enable the collection of data of embodied learning within classroom contexts (Hagerman & Cotnam-Kappel, 2019). Yet, the use of spy glasses as wearable data collection tools is an underreported practice (Jaldemark et al., 2019). This novel data collection approach allowed us to capture students’ classroom activities from their perspective as they moved through cycles of online reading and research (Coiro et al., 2016), multimodal writing (Honeyford, 2014; Smith, 2014), and physical making activities (Clapp et al., 2016; Martin, 2015). Importantly the spy glasses videos recorded students’ gaze during in-the-moment conversations with their teacher, peers, and research team members. These recordings included all of the activities and literacies practices that, when analyzed for trends, frequencies, and themes, can be compared across and within cases over time. For example, we identified clusters of strategic action taken before, during, and after online inquiry, and in ways that extend current conceptions of grade five students’ independent and collaborative meaning-making practices during online reading and research (Coiro et al., 2019; Cho & Afflerbach, 2017) and through phases of making (Clapp et al., 2016). Despite these methodological affordances, the use of spy glasses did raise ethical and methodological questions relating to privacy, data management, technological limitations, and data analysis.

			Case Example

			Case: “Spy” Methods in the Classroom 

			Collecting rich point-of-view data from students enabled us to capture socially-situated literacies practices in action. In developing cases, our analyses were strengthened by video from the student’s point-of-view (POV) as well as other classmates’ POV. We saw students from different perspectives and angles (albeit, at times unstable ones) engaging in different conversations. The combination of perspectives of data also allowed us to observe students’ sensory, embodied meaning making in ways that we had not anticipated, but that became impossible to ignore (Hagerman & Cotnam-Kappel, 2019). In this way, the spy glasses opened important theoretical considerations that have extended our understanding of the ways that children construct meanings with texts, with tools, using multiple languages, and in collaboration with one another at school. 

			Data management proved to be a significant challenge, however. Gaining this in-depth view of children’s learning requires the downloading, organizing, and analysing of many hours of video. With 20 students in a classroom, all wearing spy glasses, one hour of learning becomes 20 hours of data to analyse. These videos need to be transferred manually, via USB cable, and subsequently the devices need to be charged for the following recording session, which is an additional workload that needs to be considered before engaging in this method. The data management workload forced us to consider which moments in learning were most important to capture with spy glasses, and which moments could be documented using other methods—in field notes, or with photographs, for example.  

			Importantly, this wearable data collection method positioned our student participants as agentive actors in their digital-physical making and literacies learning (Christensen & James, 2017), enabling us (the researchers) to collect data from their perspective (Jaldemark et al., 2019). Both from a theoretical and methodological stance, this opportunity to empower youth during the research process is an important contribution of this type of data collection practice: “the use of spy glasses as a research method deconstructs the boundaries between seeing and being seen, and wearing spy glasses transforms the wearer into both observer and observed” (Jaldemark et al., 2019, p. 1302). In practice, providing the opportunity for youth to adopt the role of both observer and observed involved meeting with students and their teacher to present the spy glasses, and then to give students the chance to wear them, record themselves, and explore this tool before collecting data. We explained that each student that participated in our study was collaborating in our research process and continually had the choice to opt in or out of gathering data: children have the choice to turn their cameras on and off at any time, to ask questions while filming, to take a stroll around the classroom to help collect data, and to share their experience with us while they record. We also showed examples of clips of data recorded during this exploration time, so that students would have an idea of what the glasses capture while recording. While we consider this exploration time to be essential, it can certainly be seen as a challenge for design-based researchers who already negotiate the scheduling of very precious classroom time with teaching colleagues.  

			In addition, the exploring time and our subsequent data collection sessions surfaced numerous ethical tensions regarding children’s privacy, most notably given that we were not able to make sure that the few students who did not consent were not visible to others in their recordings. While data regarding these students was not analysed, and exchanges that focused on these students were deleted, we were not able to control this element of the data collection. Indeed, the use of wearables for data collection necessarily meant relinquishing control. Similarly, given that turning the camera on and off was as easy as the touch of a small button on the side of the frames, some children accidentally turned off a camera when they meant to record,  so one can imagine that others may have recorded footage when they meant to turn their camera off. Here, we consider the importance of asking children to review materials collected before analysing and disseminating this data, in a method similar to asking interview participants to review their transcription protocol, but we did not anticipate this, nor did we have the opportunity or time with each student in the course of this data collection to do so. While we believe this would contribute to our research, we also anticipate that this co-analysing activity could represent a meaningful metacognitive learning opportunity for students to reflect on their own experiences and learning (Bower & Sturman, 2015) and as something of an innovation on the virtual revisit think aloud method used by Pamela in her work.

			Implications

			The use of spy glasses as a method of wearable data collection is an undoubtedly complex and time-consuming practice that, in our experience, leads to rich and complex data of in-the-moment learning from both the learner and their peers’ perspectives. The gathering of first-person gaze recordings of students’ digital literacies practices, including online reading, writing, and participating (Lankshear & Knobel, 2008; Leu et al., 2019), as well as both digital and physical making (Hagerman, Cotnam-Kappel, Turner, & Hughes, 2019) provided rich contextual, in-the-moment activity that would have been missed by video recordings fixed to an outsider/observer perspective, or constrained to a screen via screen-capture. We also wish to emphasize the considerable learning opportunities that the use of POV wearable tools present (Bower & Sturman, 2015; Metcalfe et al., 2015) and recommend that future research explore the intersections of data collection, teaching, learning, and (self-)assessment. The use of spy glasses can empower children within the research process, as researchers must relinquish control of aspects of data collection, which minimize power relations and position children as “co-producing agents of results” (Jaldemark et al., 2019, p. 1302). We also believe that further reflection is required to explore the ethical ramifications of using wearables in research settings, particularly when a study involves children. We advocate for creating space for youth voice and meaningful consultation with participants at all stages of the research process, before, during, and after data are collected and disseminated. This will allow researchers to consider participants’ questions, experiences and evolving consent or privacy needs. 

			Discussion

			Although our work has been informed by methods, theories, and practices designed, tested, and refined in diverse educational contexts globally, the need for research methods that can generate urgently needed understandings of digital literacies teaching and learning practices across complex contexts of Canadian schooling has never been greater or more important. As we put the finishing touches on this manuscript, COVID-19 has changed the landscape of schooling in this country, perhaps forever. After a period of emergency distance learning, provinces and territories are currently planning for new models of instruction that will ensure continuity of connection and also maintain safe physical distancing in school communities. Inevitably, online learning will continue to factor into these models, and at a scale never before realized in this country. At the heart of these conversations, however, significant questions remain about the ways that teachers and their students make meanings from digital texts, for diverse purposes, using a variety of sense-making practices, and in digital and physical learning environments. More than ever, we need digital literacies research that is situated in these learning spaces and that continues to build on the fundamental insights of previous work.  

			As a group of digital literacies researchers (The Digital Literacies Collective) grappling with the significant challenges of this moment, we offer three essential methodological considerations that, in our view, are likely to generate much-needed, transformational insights of value for teachers, students, communities, and policy makers in Canada today. 

			First, whether online or offline, we assert that new understandings of digital literacies teaching and learning practices will come from research designs and research methods that call attention to the complexities of literacies activities in-the-moment. For us, methods that capture processes not only align with current conceptions and practices of assessment in systems of Canadian schooling today, but they will also enable us to develop deeper understandings of the phenomena we seek to understand. As teachers critically analyse information and synthesize understandings from multiple sources, or when students search for information, the virtual revisit think aloud using screen capture, eye-tracking, or spy glasses video data could open new perspectives on the social, contextual, technological and pedagogical predictors of digital literacies practices, and how they develop. Methods that allow us to linger in process, and in moments of sustained focus, will enable us, as a research community, to generate new and fundamental understandings of how, when, and why meanings are constructed with digital texts and tools and in a range of activities.  

			Second, our research methods must embrace, rather than seek to control for, the messiness of human-centred sense-making with digital texts and tools in contexts of Canadian schooling. Methods of data collection and analysis must allow for what Cristyne calls generative complexity, becoming fluid methodological spaces that not only push back against the constraints of extant methodological frameworks, but also allow for complexity and surprise (Koro-Ljungberg, 2016). In this way too, the practices we observe are never isolated from the places, cultures, languages, and communities in which our teachers and students live and work. Consistent with our focus on process, the literacies products that we analyse and that we take to represent evidence of digital literacies learning or understanding must also be interpreted as placed-based assemblages (cf., Nichols & Stornaiuolo, 2019) and as evidence of the lived entanglements of Canadian classrooms.

			Third, our research methods must be authentic and ethically reciprocal. This means that the texts, the activities, and the guiding frameworks included in our digital literacies research should be co-determined with partners in ways that reflect the meanings and practices of importance for them. Our research designs and methods must attend to the values, needs, and orientations of the communities in which we work; we must leverage methods that are adaptive, dynamic, and flexible rather than prescriptive or pre-determined. In this way, the field of digital literacies research in Canada can begin to build place-based insights that account for who people are, how they teach, and how they learn to be digitally literate. 

			At a time when there is an urgent need for recommendations on how to teach particular digital literacies skills, research methods that require a great deal of time and effort may seem misguided. Some might say that quick, extractive methods that help us to identify needs would mobilize a broader foundation of understanding in much less time. And yet, without methods that bring us into critical moments of sense-making, we risk surface-level insights that are disconnected from the contexts in which learning happens. By going slow, we can build a stronger and more flexible foundation for digital literacies teaching and policies in Canadian systems of schooling.

			Conclusion

			In Canada, the field of digital literacies research is at an important crossroads. To construct deeper and more authentic understandings of the meaning-making processes, practices, and activities that enable teachers and students to become digitally literate, we assert that our research methods must embrace the complexities of Canadian contexts of schooling. In particular, we argue for methods that enable in-the-moment insights, embrace methodological and contextual messiness, and that prioritise authentic, ethical reciprocity in their conceptualisation and use. A shared commitment to such depth will enable us to construct a stronger and more flexible foundation on which to design new digital literacies policies and instructional practices that serve Canadian students.
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