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Many adult second and foreign language learners have insufficient opportunities to engage
in language learning. However, their successful acquisition of a target language is critical for
various reasons, including their fast integration in a host country and their smooth adaptation
to new work or educational settings. This suggests that they need additional support to
succeed in their second language acquisition. We argue that such support would benefit from
recent advances in the fields of mobile-assisted language learning, self-regulated language
learning, and learning analytics. In particular, this paper offers a conceptual framework,
mobile-assisted language learning through learning analytics for self-regulated learning
(MALLAS), to help learning designers support second language learners through the use of
learning analytics to enable self-regulated learning. Although the MALLAS framework is
presented here as an analytical tool that can be used to operationalise the support of mobile-
assisted language learning in a specific exemplary learning context, it would be of interest to
researchers who wish to better understand and support self-regulated language learning in
mobile contexts.

Implications for practice and policy:

e MALLAS is a conceptual framework that captures the dimensions of self-regulated language
learning and learning analytics that are required to support mobile-assisted language learning.

e Designers of mobile-assisted language learning solutions using MALLAS will have a solution
with sound theoretically underpinned solution.

e Learning designers can use MALLAS as a guide to direct their design choices regarding the
development of mobile-assisted language learning apps and services.

Keywords: mobile-assisted language learning (MALL), learning analytics, self-regulated
learning, data science application in education, learning design, conceptual framework

Introduction

Many adult second and foreign language (L2) learners are in need of support to acquire a target language.
There can be several reasons for this, including their smoother and faster integration into a host society and
successful adaptation to new educational or work settings (Uebelmesser & Weingarten, 2017). However, a
frequent obstacle for such learners is that they have insufficient opportunities to engage in language learning
on their own terms, as many are in full-time jobs or enrolled in education programmes, with little spare
time to participate in language classes. At least some of their language learning therefore needs to be done
independently; however, knowing how to do this effectively can be challenging. Thus, additional support
is critical for these learners to succeed in their L2 acquisition.

We argue that such support should focus on the development of self-regulated learning (SRL), which has
been shown to positively impact academic performance (Zimmerman, 1990), learners’ ability to acquire
the target language successfully (Oxford, 2016; Viberg & Andersson, 2019; Yang, 2020) and their
development as lifelong learners (Yu, 2015). SRL is a complex process (Panadero, 2017). Overall, many
learners possess poor SRL skills and practices, including their ability to accurately calibrate their own
learning processes (Dunlosky & Lipko, 2007). Moreover, scholars have emphasised that, without
instructional support, learners may overestimate their understanding of learning materials (e.g., Baars et
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al., 2018), which might negatively influence their learning process. Given that language learners are
increasingly learning the target language independently on smartphones and in online settings, there is “a
growing need for understanding and intervening in these environments towards the development of SRL”
(Lodge et al., 2018, p. 1). Recent advancements in the fields of mobile-assisted language learning (MALL)
and learning analytics (LA) for SRL focused on measurement and support mechanisms (Winne, 2017) have
shown some evidence and potential to support learners in their everyday learning practices through the use
of their own mobile devices (e.g., Kukulska-Hulme & Viberg, 2018; Shadiev et al., 2019) and their
development of SRL (Lodge et al., 2018; Viberg & Andersson, 2019; Viberg, Mavroudi, et al., 2020).
Whereas the aforementioned advances are recognised in those fields separately, there have been few
research attempts to draw synergies from these fields. We propose a conceptual framework, mobile-assisted
language learning through learning analytics for self-regulated learning (MALLAS), which brings these
advances together to support L2 learners.

MALLAS aims to aid learning designers to understand and contribute to the development of L2 learners’
SRL strategies, skills and knowledge, which are critical to their successful acquisition of the L2 (Oxford,
2016). For learning designers, the framework informs their design choices for mobile technology-assisted
support aimed at facilitating the acquisition of particular language skills (e.g., speaking, reading, writing).
MALLAS builds on the theoretical foundations of SRL (Zimmerman, 1990), strategic self-regulated
language learning (SRLL, Oxford, 2016), situated and contextual mobile learning (C. Huang et al., 2016;
Kukulska-Hulme & Bull, 2008; Lincke, 2020) and the practical and theoretical lens of LA (Bull & Wasson,
2016; Viberg, Hatakka, et al., 2018). This paper outlines the conceptual framework and illustrates its
operationalisation.

Background
Mobile learning and L2 learning

Conceptions of mobile learning (m-learning) vary according to the historical, cultural, social and
educational contexts in which it is adopted and developed (Crompton, 2013). Adult L2 learners will have
their own conceptions based on their experiences, and their cross-border mobility might also play a role in
shaping their expectations of how they can learn. M-learning is facilitated by “enhanced mobility and
flexibility that are enabled by portable devices and cloud-based networks” (Palalas & Hoven, 2016, p. 51).
It can also be conceived as “learning for mobile and connected societies” (Traxler & Kukulska-Hulme,
2016, p. 4), recognising that the widespread adoption of mobile technologies is transforming societies and
impacting the processes of knowledge access, creation, and sharing. From this perspective, L2 learners are
not only acquiring a language but also contributing to its development and diffusion, and through self-
regulation they play a role in transforming language teaching and learning.

M-learning can be formal, informal or a combination; adult L2 learners may participate in some language
tuition and supplement it with informal learning on their smartphones (Viberg, Andersson, et al., 2018).
Informal learning, which takes place in everyday life in the family, at work, as well as in communities and
“through interests and activities of individuals” (UNESCO, 2012, p. 8), affords opportunities for learning
through interaction with resources encountered in these settings. However, m-learning has been criticised
for its lack of focus on the examination of educational problems that “would improve learning and achieve
learning goals” and its emphasis on the analysis of “things”, that is, the use of computing devices (Grant,
2019, p. 362). One key reason for this is that m-learning studies have seldom reported the underlying
theoretical frameworks (Grant, 2019). We aim to fill this gap by proposing how the design of MALL can
be underpinned by the theoretical lens of SRL (Oxford, 2016; Zimmerman, 1990).

MALL - a subfield of m-learning — covers a broad range of activities, including mobile access to language
courses and lessons, individual practice focusing on specific skills and knowledge, collaborative and
competitive language tasks and exploratory learning that exploits urban settings as informal learning
environments. L2 learners may be involved in any of these activities. However, to be more successful in
their L2 acquisition, they need adequate support to develop self-regulation in their learning.
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L2 learning and self-regulation

Strategic self-regulated learning (SSRL) is central to L2 acquisition (Oxford, 2011). A number of models
of L2 learner self-regulation have been offered (e.g., Rubin, 2001; Scarcella & Oxford, 1992). One of these
models, Oxford’s (2011, 2016) strategic self-regulation (S2R) model of language learning (Figures 1 & 2),
is based on Zimmerman’s (1990) model of SRL and targets the metastrategies, strategies and tactics that
language learners can use to regulate their learning. The S2R model covers strategies for three key
constitutive dimensions of L2 learning: cognitive, affective, and sociocultural-interactive (Figure 1).
Strategies in this model are dynamic; they can be learned and taught through mediation and assistance
(Oxford, 2016). Cognitive strategies help the learner to construct, transform and apply L2 knowledge.
Affective strategies help to create positive attitudes and keep the learner motivated. Sociocultural-
interactive strategies aid the learner with communication, sociocultural context and identity.

METASTRATEGIES FOR GENERAL MANAGEMENT AND CONTROL
Paying Attention, Planning, Obtaining and Using Resources, Organizing,
Orchestrating Strategy Use, Monitoring, and Evaluating.

METACOGNITIVE

META- META-SI

STRATEGIES AFFECTIVE STRATEGIES
help the STRATEGIES help the learner
learner manage the help the learner manage manage the

cognitive dimension in
general

the affective dimension
in general

sociocultural-
interactive dimension

I These metastrategies help the learner control the strategies below. I

. v .

AFFECTIVE STRATEGIES SOCIOCULTURAL-
help the learner construct, help the learner create positive INTERACTIVE (SI)
transform, and apply L2 \—| emotions and attitudes and STRATEGIES help the learner
knowledge stay motivated interact to learn and communicate
_ : ) (despite knowledge gaps) and deal
1. Using the Senses to 1. Activating Supportive Emotions, well with culture
Understand and Remember Beliefs, and Attitudes
2. Activating Knowledge 2. Generating and 1. Interacting to Learn and
3. Reasoning Maintaining Motivation Communicate
4. Conceptualizing with 2. Leamning Despite Knowledge
Details (including analyzing, Gaps in Communication
comparing, etc.) 3. Dealing with Sociocultural
5. Conceptualizing Broadly Contexts and Identities
(including synthesizing,
summarizing, etc.)
6. Going Beyond the
Immediate Data (including
guessing, predicting, etc.)

All categories of strategies support each other

Figure 1. A representation of the S2R model, emphasising metastrategies and strategies (Oxford, 2011, p.
24)

The S2R model has been employed by researchers, for example, to develop a scale for the use of self-
regulated L2 learning strategies (Koksal & Dundar, 2018), identify the types of SRL used by L2 learners
(Di Carlo, 2016), as well as identify the SRL tactics employed by L2 learners of English in an academic
writing course (Peeters et al., 2020). Our MALLAS framework incorporates the S2R model’s three task
phases (Figure 2) and provides guidance for the development of adequate mechanisms, focusing on the

development and use of SRLL metastrategies, strategies, and tactics to assist L2 learners in their learning
process.
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Task-phase 1.
Strategic
forethought

Task-phase 3. Task-phase 2:
Strategic reflection ke Strategic
and evaluation performance

Sociocultural setting

Figure 2. S2R task-phase model of language learning (Oxford, 2011, p. 25)
Note. Learners do not always follow the linear order.

MALL and SRL

Research has shown that mobile technology can enhance students’ L2 acquisition across formal and
informal settings (Kukulska-Hulme & Viberg, 2018). The effectiveness of mobile technology depends on
human, design and institutional factors (Vogel et al., 2009). Human factors include motivation and skills in
SRL activities in online learning environments (Viberg & Andersson, 2019). Although SRL is a well-
established research area and the learner’s ability to self-regulate their language learning is critical (Oxford,
2016), research focusing on learners’ self-regulation in the MALL field has been limited; few studies have
addressed this issue. Yang (2020) emphasised the importance of language learners’ (computer) self-efficacy
— an essential part of learners’ motivation — in helping them to acquire the target language more effectively.
Yang also stressed that teacher mediation is critical in the earlier stages of autonomy, when learners are
starting to use mobile devices for language learning. Scholars have also found that the use of mobile
technologies in L2 learning can decrease anxiety (i.e., the affective aspect of SRL) for both teachers and
learners (Kim, 2018). Others have explored the impact of self-management of learning and personal
learning initiative on MALL and highlighted that perceived flexibility in terms of time and place helps
learners gain knowledge more easily and conveniently (R. T. Huang & Yu, 2019).

LA, L2 learning and SRL

To support L2 learners to develop their ability to regulate their own learning across formal and informal
learning environments, LA is critical (Viberg, Khalil, et al., 2020). LA focuses on the improvement of
learning outcomes as well as learner support (e.g., for the development of SRL) and teaching (Ferguson &
Clow, 2017). It is understood as “the measurement, collection, analysis and reporting of data about learners
in their context, for purposes of understanding and optimising learning and the environments in which it
occurs” (Long & Siemens, 2011, p. 34). LA draws on various academic fields, including education,
psychology, pedagogy, statistics, machine learning and computer science (Dawson et al., 2014; Misiejuk
& Wasson, 2017).

Until now, LA has largely been applied in higher education (Viberg, Hatakka, et al., 2018) and often within
the context of massive open online courses (e.g., Wong, Baars, et al., 2019), in which considerable amounts
of digital learner data are available. The focus on analysing big data to improve learner support and teaching
has been also evident among researchers involved in L2 education, including those working with computer-
assisted language learning (Thomas & Gelan, 2018). Research attempts in the MALL field have been
scarce, with some exceptions (e.g., Chien et al., 2017; Pishtari et al., 2020).
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One of the emerging application areas of LA is SRL, which has been found to be critical for L2 learners
(Oxford, 2016). It comprises “the processes whereby students activate and sustain cognitions, affects, and
behaviors that are systematically oriented toward the attainment of personal goals” (Schunk & Zimmerman,
2011, p. 1. Scholars have shown that different LA approaches can be used to measure and support student
SRL (Noroozi et al., 2019; Pardo et al., 2017; Tabuenca et al., 2015). However, the results of a recent
review of empirical research on SRL and LA in online learning settings highlighted that very limited
support has been offered to foster SRL through LA (Viberg, Khalil, et al., 2020).

LA for SRL consists of two mutually constitutive parts: (a) a description of learner SRL activities, based
on traces of actions carried out during study (i.e., measurement) and (b) a recommendation, that is, what
should be changed about how learning activities are performed) and instructions on how to change them in
order to better achieve learning goals (i.e., support; Winne, 2017). SRL requires continuous feedback during
the learning process (Schunk & Greene, 2017; Zimmerman, 2002). The application of LA can aid
stakeholders (learners, educators, researchers) in monitoring students’ SRL progress. It is also beneficial
for helping learners identify and acquire successful learning strategies through relevant support
mechanisms. Moreover, the use of LA for SRL can assist learners to motivate themselves through relevant
visualisations of their SRL activities (e.g., in the form of open learner models (Bull & Wasson, 2016)) or
learner-facing dashboards (e.g., Davis et al., 2016; Matcha et al., 2019), which in turn can help them plan
their next learning steps and progress in their language learning.

A special issue of the journal Computer Assisted Language Learning stressed several themes, including
analytics inside and outside language learning, analytics and adaptive language learning, analytics for
formative assessments, and stakeholders’ readiness to use analytics in teaching and learning an L2 (Thomas
& Gelan, 2018). Scholars have also argued that, by applying LA, learning designers should be able to better
meet L2 learners’ needs, predict their behaviours and learning outcomes, and provide them with
personalised and adaptive learning activities (Lan et al., 2017). Furthermore, researchers have stated that
through data visualisations (e.g., student/teacher-facing dashboards of learning activities) L2 learners,
educators, and researchers will be better equipped with timely decision-making information to support more
successful L2 learning (Viberg, Khalil, et al., 2020).

Despite the fact that some computer-assisted language learning studies have focused on the application of
LA to measure different language learning activities, there have been few attempts to offer relevant support
mechanisms to educators. Based on an analysis of logged data in an online French course, Youngs et al.
(2018) presented visualisations created using data from students’ interactions with a course video and its
attendant questions. Mouri et al. (2018) proposed and evaluated a visualisation and analysis system for
connecting relationships of learning logs, connecting words learned through an e-book to those learned
from real life.

The use of mobile technologies is an under-researched area within the LA field (Shorfuzzaman et al., 2019),
and scholars have emphasised that there are few studies on data-driven learning with mobile devices in L2
learning research (Pérez-Paredes et al., 2019). This is a critical constraint since extensive earlier research
within the MALL field has shown that the use of mobile technologies is advantageous in L2 learning (e.g.,
Kukulska-Hulme & Viberg, 2018; Sung et al., 2015). A lack of relevant research targeting LA and MALL
is thus a limitation in terms of understanding the transformative nature of language learning as a continuous
learning process and providing opportunities to offer relevant feedback and intervene in a timely manner
(i.e., being able to optimise student learning and the contexts in which learning occurs). The MALLAS
framework addresses LA and MALL by offering insights regarding their potentials and benefits for more
effective L2 acquisition.

Learning design and LA

There is increasing interest in aligning learning design (LD) and LA (Wasson & Kirschner, 2020); however,
combined efforts in m-learning are rare (Pishtari et al., 2020). LD refers to a sequence of learning tasks,
resources, and support that a practitioner develops, which capture the pedagogical intent of a unit of study
(Lockyer et al., 2013); specifically, it provides conceptual and methodological tools that assist educators in
creating learning environments. LA offers techniques for handling and analysing data that support the
decision-making of stakeholders in the learning and/or teaching process. When applied to m-learning, “LD
can guide and contextualise the analysis, making them [LA and LD] more meaningful for different
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stakeholders, while LA can contribute to inform design decisions and to evaluate LDs” (Pishtari et al.,
2019, p. 1081).

Research on LA in relation to language learning has largely been undertaken in the context of computer-
assisted language learning (e.g., Thomas & Gelan, 2018; Yu & Zhao, 2015), and scholars have primarily
applied LA techniques to analyse static learner data, accessible through learning management systems
and/or web-based tools. For example, researchers have examined how LD decisions influenced language
students’ engagement in the virtual learning environment of a distance learning university (Rienties et al.,
2018). The results indicate that 55% of the variance in weekly online engagement in language modules was
explained by the way teachers designed the weekly learning activities. Others have investigated which types
of learning objects language learners engage with most, aspects of online interaction related to course
completion and the most prominent student profiles in the context of a massive open online course on
language (Martin-Monje et al., 2018). Short videos were found to be the key learning objects in these types
of courses. The regular submission of automatically graded activities was a robust indicator of course
completion, and the most prominent student profile was viewers — those who access the learning materials
but do not submit work or engage in online interaction actively.

In aligning LA and LD, it is critical to support learning designers, who might also be teachers (Wasson &
Kirschner, 2020). An expert language learning designer needs to make several decisions related to the use
of different pedagogies and instructional approaches, digital tools, and learning contexts. This is
challenging, as the designer may lack relevant knowledge in one or several areas. Consequently, MALLAS
aims to support and inform learning designers in the choices they need to make.

MALL and contextualisation

Successful MALL experiences will benefit from the careful design and use of L2 learners’ contextual
information. Context refers to:

Any information that can be used to characterise the situation of an entity. An entity is a
person, place, or object that is considered relevant to the interaction between the user
[learner] and an application, including the user and applications themselves. (Lincke, 2020,

pp- 11-12)

Contextualisation aims to utilise sensors, sensing technologies and information processing techniques to
understand the current contextual situation of the user (i.e., the L2 learner) in order to address their specific
needs. Most mobile applications lack the ability to capture the users’ context or they are limited to the users’
current location and time. Furthermore, research has shown that most context-aware m-learning
frameworks or models provide personalisation rather than contextualisation for mobile applications
(Lincke, 2020).

We argue that contextualisation of self-regulated MALL should consider not only individual learners’
preferences but also their learning situations in order to improve their conditions for learning, increase
relevance, improve the user experience and decrease routine learner interactions with applications or
services. As such, different contextual dimensions (e.g., environment, device, and personal context),
relevant mobile sensors (e.g., GPS, camera, accelerometer) and further contextual information (e.g., the
type of place where the learner is located, screen size, battery charge level, Internet connectivity, learners’
gender, age, and interests) and web services (e.g., Google places API, learning management system web
service API) (Lincke, 2020) should be considered. Thus, the main task of contextualisation is to deliver the
resource (content, information, or service) that is relevant to the current context of the learner. MALLAS
incorporates context in several of its dimensions.

MALLAS conceptual framework

MALLAS is a conceptual framework that captures the dimensions of SRLL and LA that are required to
support MALL. As such, it is an analytical tool that can be used to operationalise the support of MALL in
a specific learning context. In this section, we present the framework, and in the next section we describe
how MALLAS can be operationalised by learning designers in support of oral language skills.
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Figure 3. MALLAS

MALLAS (Figure 3) comprises three constitutive parts: MALL, SRLL and LA. The theoretical
underpinnings of MALL are described below, followed by SRLL and LA. Through MALLAS, we argue
that the L2 learner (middle of Figure 3) will acquire a target language more successfully due to the
affordances of MALL, SRLL, and LA in their different combinations, depending on the learner’s language
learning goals, the learning situation and the learner’s context. We suggest MALL will be enhanced by
designing relevant support mechanisms, including effective support for the development of the L2 learner
SRLL and relevant LA modules aimed at measuring and optimising MALL processes and the environments
in which they occur. Such support also needs to develop and integrate relevant mechanisms that protect
learner privacy.

MALL

MALL has three critical aspects: (m-learning) design characteristics, contextualisation and the design of
language learning tasks.

Design characteristics

Since scholars have argued that there are problems with the definition of m-learning, we chose to focus
instead on several design characteristics (Grant, 2019). First, the learner is mobile; that is, they move across
formal and informal learning environments (online and physical). Second, the learner’s device (e.g.,
smartphone) is mobile, which suggests that support should be developed for use at available and convenient
times and places. Third, data services are persistent; that is, applications and services need to be able to
store relevant (learner) data and make it available for other services (e.g., LA and recommendations
services) and for other users (e.g., to other learners (peer review), educators, and researchers). Fourth, the
learning content is mobile; therefore, the content (e.g., text, video) needs to be developed for effective use
on a mobile device. Fifth, the learning tutor can be either an educator or an intelligent tutor and needs to be
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accessible to the learner. Earlier research has suggested that this is especially critical during the learner’s
early stages of developing self-regulation in their learning (Yang, 2020). Sixth, SRL support should engage
and support L2 learners in the m-learning process. Seventh, usability and the user experience are important,
and MUUX-E (Harpur & de Villers, 2015), a framework for evaluating usability and user experience in
mobile educational contexts, could be employed.

Contextualisation

Contextualisation of self-regulated MALL builds on the rich context model and contextualisation approach
presented by Lincke (2020), which enables not only personalisation but also the provision of the most
relevant learning tasks given the learner’s current contextual situation. The present context includes not
only the location, the time of day, and the learner’s needs, interests and preferences (Sotsenko et al., 2014)
but also the SRL support they need, their current status with the learning tasks (e.g., what they have
completed) and their learning history (with this app or service). Lincke’s (2020) model includes an
environment context, device context and personal context, and a MALLAS app or service must take these
into consideration for both the data collection and recommendation services (Figure 4) that drive the
adaptivity or personalisation of the learning app or the service. A MALL context is dependent upon access
to relevant mobile sensors (e.g., GPS, camera, accelerometer) to determine contextual information, such as
the type of place where the learner is located, screen size, battery charge level, Internet connectivity, and
access to stored data to determine learner demographics (e.g., gender, age, interests) if relevant, as well as
the status of the learning tasks and SRL needs.

Task design

In MALLAS, language learning task design is supported by the task phases (i.e., forethought, performance,
evaluation and reflection), which are presented in the S2R model (Figure 2), suggesting that the language
learning tasks should closely align with these SRL phases. Depending on the specific goals of a proposed
MALL activity, language learning tasks can address one or more language skills: speaking, reading, writing
or listening, either separately or in combination. They can be various task types (e.g., collaborative,
individual, creative with peer feedback), and they can build on the affordances of specific techniques and
technologies (e.g., gamification, video-based learning, virtual reality). Furthermore, the design of language
learning tasks can draw on different language learning strategies (i.e., cognitive, affective and sociocultural-
interactive; Figure 1) and tactics. These strategies and tactics should be employed to support one or several
SRLL phases, depending on the individual’s preferences, needs and learning progress.

SRL strategies can be taught and learnt (Viberg, Khalil, et al., 2020), which suggests that task design in
MALLAS can include specific learning tasks aimed at fostering learners’ SRL strategies (e.g., goal-setting
or time management) before they are applied to language learning. Task design for MALL includes the
design and specification of language learning tasks that require the use of the target language to complete
the task and are targeted to a specific learning context, as specified by the contextualisation dimensions.
This will enable the MALLAS app or service to recommend a task for a learner based on the current learning
context. Task design for MALL should also consider design characteristics (e.g., accessibility of a tutor)
and ensure that the proposed tasks are in accordance with them.

SRLL

SRLL comprises three phases (Zimmerman, 2000) tailored for language learning by Oxford (2016):
strategic forethought, strategic performance, and strategic reflection and evaluation. These phases are
described from the perspective of supporting the learner, and they are further referred to as forethought,
performance, and reflection and evaluation.

Forethought

In the forethought or planning phase, language learners start by making plans, setting goals, and analysing
the task they are planning to perform. For example, a learner planning to spend a certain amount of time
studying in order to reach a goal (e.g., to learn different ways of starting a conversation in a target language)
and analysing a task (assigned by an instructor or self-initiated), chooses one or several SRL strategies (e.g.,
communication strategies) to accomplish it. Here, there are several aspects to be considered. In terms of
the contextual affordances of MALL, L2 learners should consider the settings in which their goal can be
reached most effectively and how a mobile device can be employed to meet this goal. Depending on the
context(s), learners will benefit from employing one or several SRL strategies.
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Basing the development of relevant support mechanisms on the theoretical notions of the S2R model
(Oxford, 2011, 2016), L2 learners will acquire the target language more effectively through the employment
of cognitive, affective, and sociocultural interactive language learning strategies, metastrategies and tactics.
Since the learners are frequently unaware of the diverse types and effectiveness of such strategies, these
strategies — linked to the development of target language learning skills (e.g., speaking) — can be introduced
to the learner. For example, this could be in the form of a specifically designed SRLL module that
introduces SRL strategies for the targeted language skills and offers SRL scenarios (both individual and
collaborative) to practise the skills, according to the learner’s progress, preferences and contextual settings.
In order to follow the learner’s development of SRL, this module can be made available through special
software (e.g., an intelligent tutoring system) on the learner’s mobile device(s). The learner will be able to
choose one or more strategies (from a list) and practise them according to their preferences, goals and the
current learning context.

Performance

In the performance phase, L2 learners employ chosen and/or recommended strategies, monitor their
performance, and control their language learning process. That is, the learner could monitor whether the
learning activities undertaken and the SRLL strategies employed are effective in terms of the goals that
were set in the planning phase. Based on monitoring processes in the performance phase, the learner could
decide to devote more time, use different strategies or to stop studying (i.e., exercise control) because they
have reached their goals (Viberg, Khalil, et al., 2020).

In the MALLAS framework, L2 learners should be able to continuously monitor their language learning
processes. This will help them to increase their awareness of their SRLL process as a continuous process
and progressively adapt language learning to their individual learning progress. The use of the learners’
own mobile devices — which should allow them to smoothly bridge their SRLL activities across learning
settings — must be carefully considered. LA can support this process by providing relevant information in
the form of a learner-facing dashboard. Research has demonstrated that existing support mechanisms for
developing student SRL have been limited to web-based visualisation tools (Viberg, Khalil, et al., 2020),
in particular web-based learner-facing dashboards (Davis et al., 2016) and intelligent tutoring systems
(Azevedo et al., 2019). This has been a serious limitation in terms of learners’ ability to continuously
monitor their language learning activities across learning settings and, ultimately, to adapt their learning
processes based on their individual learning progress.

Reflection and evaluation

Reflection is an integral part of self-regulation, and it is essential for the metacognitive adaptation of study
approaches and goals (Kovanovic et al., 2018). Self-reflection contains “processes that occur after
performance efforts and influence a person’s response to that experience. These self-reflections, in turn,
influence forethought regarding subsequent motoric efforts—thus completing a self-regulatory process”
(Zimmerman, 2000, p. 16). That is, in the self-reflection phase, L2 learners assess how they have performed
a task, reflecting on their successes and/or failures. These reflections are associated with self-judgement
and self-reactions, which can positively or negatively affect how they approach the task in later
performances. Self-judgement refers to self-evaluation of one’s performance and attributing “casual
significance to the results”, whereas self-evaluation relates “to comparing self-monitored information with
a standard or goal”, set in the forethought phase (Zimmerman, 2000, p. 20). Overall, with regard to
facilitating L2 learners’ L2 acquisition, the early introduction of reflective practice is critical since it will
provide them with the opportunity to develop self-regulation and confidence as they set learning goals and
take ownership of their learning strategies (Coulson & Harvey, 2013; Kovanovic et al., 2018). Frequently
employed reflection methods include writing reflective journals and producing reflective video annotations
(Kovanovic et al., 2018). These methods — linked to the learners’ goals and their practice of SRLL strategies
— can be developed and integrated into the MALLAS app or service as SRL tasks, monitored through LA
and recommended through an intelligent tutor or LA recommendation service.

LA

LA in MALLAS comprises data, analytics and action (Figure 3), which together are used to measure and
support the L2 learner’s self-regulated MALL in context. Such support can be offered in the form of
relevant visualisations of their learning processes and/or by recommendations of the next language learning
task or SRL task with which the learner should engage.
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Data

Data are at the heart of LA. Data can include personal data (e.g., preferences), demographic data (e.g., age),
location data (e.g., GPS), activity data (e.g., click stream from using an app) and data about the learning
device (e.g., iPhone). This multichannel data is used to understand the learning context (e.g., the learner is
outside and moving) and the learning path or process (e.g., the learner has completed all the tasks) and can
be used to take action to support learning (e.g., visualisation of what a learner knows and does not know)
and to recommend a learning task (e.g., you should revisit your learning goals). The contextualisation of
the MALL builds on the rich context model, in which Lincke (2020) groups data into personal, device and
environment contexts. LA data will augment the context data already gleaned from the definition of the
MALL learning tasks and from the specification of SRL tasks.

Data need to be collected, and the quality of the collected data will have a large impact on the quality of
the LA. There are four main factors that will affect the LA quality: richness of the data set; relevance of the
data (linked to the posed aims); diversity and quality of the data (e.g., certain multimodal data can be hard
to process); and usefulness of the findings generated by (context) analytics (see Lincke, 2020).

Of particular interest in MALLAS is the multichannel learner activity (or process) data derived from the
learners’ use of the learning app or service on mobile devices, which can be used to enrich analysis
techniques. Such process data (e.g., log files, physiological sensor data such as eye movement and spatial
data) can be used to build a picture of the SRLL processes learners employ when learning a new language
through the use of their mobile devices, in real time. For example, learner activity log file data contain
timestamped, behavioural indicators of learners’ interactions with a system (e.g., specially developed
software for fostering SRLL).

To better understand learners’ SRLL processes, we suggest that multichannel data (including self-assessed
measurements and various data originating from mobile devices) should be carefully considered by learning
designers and researchers, with learner privacy considerations in mind. For example, GPS functions —
which provide access to learner contextual data — can be used to identify and visualise the contexts in which
chosen SRLL strategies work more efficiently (e.g., for some language learners, the use of chosen affective
learning strategies could be more efficient in informal learning settings compared to formal educational
environments).

Collected data to be used for LA needs to be stored for immediate and latent analysis. Decisions about
whether the data should be stored locally on the learning device or in a cloud service need to consider
privacy and security issues. Challenges in working with multistream data (i.e., different formats, standards)
are also important (Lincke, 2020; Samuelsen et al., 2019).

Analytics

The collected LA data need to be analysed. Mixed-methods analyses — based on the theoretical lens of the
S2R model (Oxford, 2016) and the examination of process-oriented behavioural data (e.g., contextual and
multimodal data logs), as well as self-assessed generated data (e.g., instruments aiming to measure learners’
motivation or level of self-regulation) — will provide a deeper understanding of the complex nature of L2
learners’ SRLL processes and further support. To analyse such complex data can be a challenge; most
context-aware systems cannot efficiently combine various types of contextual information, and they may
suffer from high computational complexity (Lincke, 2020). However, there are examples of quantitative
LA methods that can be used. Such methods include process and sequential pattern analysis (e.g., Peeters
etal., 2020; Wong, Khalil, et al., 2019). Temporal process mining, stochastic process mining, and epistemic
network analysis can be used to unlock temporal patterns of SRL (Saint et al., 2020; Uzir, 2020). To classify
learners according to their level of self-regulation in language learning, techniques such as decision trees,
neural networks, and network-based diffusion analysis can be used. To better understand the nature of
individuals” SRLL processes, we also suggest that more established and validated methods (e.g., surveys
and observations) should be considered in combination with quantitative metrics. Data analysis drives the
adaptivity of the MALLAS app (i.e., the software-initiated learning activities or behavioural actions) and
the visualisations for the learner, educators and researchers (see the Action section).

Action

The goal of LA is to optimise learning and the environments in which it occurs (Long & Siemens, 2011).
The results of analytics should be used to assist L2 learners, educators (who teach SRLL strategies) and
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researchers (who help to develop relevant support tools). For learners, we suggest that the acquisition of
the target L2 will be facilitated by the development and use of interactive visualisations (accessible through
their mobile devices) of learners’ choices (goals and selected SRLL strategies).

The results of relevant analyses should also be used to provide appropriate support for teachers, for
example, through the development of a teacher-facing dashboard that will visualise students’ SRL
processes, both on the individual and/or group level over time. This dashboard will assist them not only in
their understanding of students’ invisible SRLL processes but also in informing the design of relevant
teaching activities to further foster students’ SRL in educational settings and provide them with adequate
support. For example, if the teacher sees that the use of the strategies chosen by the learner does not help
them to progress in the development of their speaking skills, the teacher can recommend another set of
strategies.

To assist researchers to trace L2 learners’ SRLL activities through a process-oriented approach, we suggest
the development of a graphical user interface that can facilitate data visualisation and processing — hence
providing novel opportunities for researchers to travel through the rich learner data and its characteristics.
This will contribute to a deeper understanding of the underexplored role of self-regulation in the MALL
research field (Viberg & Andersson, 2019), further theoretical development of the SRL research area
(Noroozi et al., 2019), and, finally, the development of adequate LA support for SRL (Viberg, Khalil, et
al., 2020).

Privacy, security and ethics

There are several privacy, ethical and security constraints that should be considered within the frame of
MALLAS. They relate to two key aspects. First, there are several constraints linked to LA research in three
overlapping categories: location and interpretation of data; informed consent, privacy and the de-
identification of data; and management, classification and storage of data (Slade & Prinsloo, 2013). These
constraints include issues of transparency, accessibility, security, ownership, policy, accuracy and privacy
(Khalil & Ebner, 2015). Second, it is important to consider that the mobile devices used by learners are
personal tools on which the learners often store private information, which creates additional challenges
and potential risks to learners’ security and privacy. To enable responsible use of LA in the MALL area, it
is crucial to protect learner privacy and security in each case in relation to the sociocultural setting and
existing policies. Many institutions, however, still lack relevant policy documents. One way to start would
be to follow current national and international frameworks, such as the General Data Protection Regulation
(in Europe; European Union, n.d.) and the Family Educational Rights and Privacy Act (in the United States
of America; U.S. Department of Education, 2018). Furthermore, following the recommendations for
privacy and data protection in mobile applications provided by the European Union Agency for Network
and Information Security (2017), the designers of mobile applications should address core data protection
principles related to lawfulness, fairness, and transparency; purpose limitation; data minimisation;
accuracy; storage limitation; and integrity and confidentiality (p. 17). Overall, we argue that the protection
of L2 learner privacy is both a moral and a legal obligation. Learner privacy is more than just data collection
and legal protections; it is about real individuals and their agency. Privacy is not only a right to control
access to and use information but also a human right, where learner “data protection is not only a
fundamental right among others but the most expressive of the contemporary human condition” (Rodota,
2009, p. 82).

Operationalisation of MALLAS

To illustrate the usefulness of MALLAS, we describe its operationalisation by a learning designer hired by
an institution to make the specifications for a MALL app or service for L2 learners aiming to enhance their
L2 speaking skills. Figure 4 illustrates a scenario where a learning designer, informed by the framework,
specifies the requirements for a MALLAS app or service developer and offers guidelines to a teacher, who
will design oral communication learning tasks. Oral competence is often mentioned as an area of weakness
among language learners (Tabassum & Hossain, 2020), yet it is required in most occupations and identified
by employers as vital for successful job performance (Aichhorn & Puck, 2017). Oral communication can
be a performance or an act of social interaction that requires an understanding of sociocultural usage norms
and appropriate use in a given context (Savignon, 2018). Communicative competence comprises listening
comprehension and conversation skills (McGroarty, 1984). Communication strategies focus on managing
communication problems, for example, via paraphrasing, comprehension checks, appeals for assistance

44



o,
Australasian Journal of Educational Technology, 2020, 36(6). AJET ‘ vj‘ ASCILITE

(Dornyei & Scott, 2002), socio-affective strategies (e.g., managing anxiety) and ways to enhance
communication through politeness or hedging.
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Figure 4. Operationalisation of the MALLAS framework
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MALLAS guides the learning designer to consider several design characteristics: the learner is mobile, the
learner’s device is mobile, data services are persistent and the learning content is mobile. These
characteristics will impact the guidelines for teachers and the requirements for a MALL app or service
developer.

Guidelines for teachers

Task design guidelines build on the fact that the learner, the learner device, and the learning content are
mobile. This means that the learning designer needs to create guidelines that will aid teachers in creating
relevant learning and SRL tasks (the learning designer might create the SRL tasks).
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The learning designer can provide the following guidelines to the teacher:

Develop oral learning tasks; for example, address engaging in a conversation (starting a
conversation, maintaining it, changing topics, ending the conversation) to support learners’
specific goals at work or in other settings.

Develop SRL tasks to support oral language development.

Consider 12 task type designs (e.g., collaborative, creative tasks with peer feedback) and specific
12 communication strategies (including reflection on current helpful and less helpful strategies
and instruction on new strategies to test).

The learning tasks should take advantage of the learner’s current learning situation (i.e.,
context); for example, if on the bus or metro, listen to the announcement of the next stop and see
if you have understood correctly.

Design supporting learning materials in several modalities (e.g., to be read, or listened to).
Design tasks that can be carried out in different ways (e.g., writing, if on a tablet; recording, if
on a smartphone; taking a picture, if a smartphone or tablet is available).

Content (e.g., text, video, and music) needs to be suitable for effective use on a learner’s mobile
device.

Requirements for MALL app or service development
The learning designer provides requirements for the MALL app or service. Here, we provide fairly general
requirements (just to give a flavour of what kind of specifications are needed).

The MALL app or service:

needs to be available for both Android and iOS

can be used both individually and collaboratively

needs to provide a language or SRL task authoring tool for teachers or the learning designer and
collect the designed tasks

needs to be adaptive to the learner context (e.g., device characteristics, location, learner
preferences)

needs to provide feedback to teachers and learners

needs to allow user or system control (e.g., choice of next task)

needs to meet security and privacy regulations.

SRL support needs to provide:

SRL activities (aiming at fostering, for example, goal-setting)
teacher- and/or learner-facing dashboards tailored to support SRLL
feedback

recommendations.

The requirements for LA are:

Activity data need to be collected.

Context data need to be collected.

A data service needs to be persistent.

A model of learner characteristics, including background and preferences, needs to be built.

Data analytics are needed to maintain the learner model and dashboards.

Rules for a recommender algorithm to determine the relevance of the task modality and task
ordering, considering location context data need to be developed.

The app should learn across learners’ data.

Analytics for dashboard visualisations need to be developed and implemented.
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Conclusion

This paper offers a conceptual framework, MALLAS, to support L2 learners through LA for SRL across
learning environments. MALLAS builds on contemporary research within mobile language learning, LA
and SRL. MALLAS is largely aimed at learning designers of MALL solutions. The learning designer can
use MALLAS as a guide to direct design choices related to the development of MALL apps and services
to be used either in educational or non-educational settings. Moreover, the learning designer can offer
relevant guidelines to the teacher to facilitate students’ L2 acquisition while simultaneously fostering their
SRL (i.e., a transferable lifelong learning skill that can support learners in other studies and work). The
learning designer also provides requirements for a MALL app or service to be implemented by developers.

Although MALLAS is aimed mainly at learning designers, it is equally of interest to researchers who want
to better understand and support SRLL in m-learning contexts. For researchers, MALLAS can guide the
planning of research studies as well as its use to trace, interpret and evaluate students’ SRLL activities
through a process-oriented approach — as opposed to measuring SRLL as a static process. The SRLL
activities can be made visible not only to researchers but also to learners (to improve their ability to self-
regulate their learning) and to teachers (to aid them in intervening in a timely manner and teaching relevant
SRLL strategies).

The types of data that can be collected for LA will vary in each case and depend on various factors,
including the extent to which researchers consider the selected contextual information, learner mobility,
and specific technologies. Consequently, analyses of these data will provide valuable insights into learners’
previously largely invisible SRLL activities and processes across learning contexts.

Although the m-learning analytics field can be perceived as challenging, it is also promising for
practitioners and researchers because of the unique features provided through mobile devices. That is, by
carefully designing MALL activities and taking advantage of mobile device or service features, there is an
opportunity to collect rich, multifaceted, process-oriented learner data (including temporal multimodal and
contextual data) to examine and to visualise learners’ cognitive, affective and sociocultural-interactive SRL
processes while acquiring the target language.

Recently, LA research examining the temporal nature of students’ SRL processes has shown some positive
evidence in this regard (e.g., Saint et al., 2020; Uzir, 2020). However, current LA analyses are largely based
on the examination of students’ log data from learning management systems, which provide a limiting view
of individuals’ SRL. Azevedo and Gasevic (2019) stressed that “analyses of multimodal multichannel SRL
process data can significantly augment advanced learning technologies by providing real-time, intelligent,
adaptive, individualised scaffolding and feedback to address learners’ self-regulatory needs” (p. 207).
MALLAS takes a step in this direction by aiding in the design of self-regulated adaptive MALL.
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