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CHAPTER 1 

Introduction 

In the past two decades, mobile-assisted language learning (MALL), defined as “the use of 

smartphone and other mobile technologies in language learning, especially in situations where 

portability and situated learning offer specific advantages” (Kukulska-Hulme, 2020, p. 743), has 

received growing attention from second and foreign language (L2) researchers. This growing 

attention is largely ascribable to the advancement and sophistication of mobile technologies that 

have created new and innovative opportunities for L2 learning inside and outside the classroom. 

Specifically, the use of mobile technologies expands learners’ exposure to rich, authentic, and 

motivating language content, and provides them with opportunities for language production, 

feedback, interaction and collaboration (Duman et al., 2014; Thornton & Houser, 2005). Mobile 

technologies can also boost learners’ interest and motivation in language learning, leading to their 

deeper engagement with learning resources and in the end their increased language performance 

(Golonka et al., 2014). 

In research, these experiential and developmental affordances of MALL have been 

approached from different perspectives, either as a site where learning as a socio-cognitive 

endeavour is collectively shaped through learners engaging in varied mobile-mediated activities, or 

as providing necessary exposure to and use of the target language that structures individuals’ 

learning processes. Yet, most of the empirical results that current thinking in MALL is based on 

emanate from (quasi)experimental designs where learners’ language use was studied independently 

of the spatial-temporal ecology (e.g., in highly structured settings), and hence lacked ecological 

validity (Burston, 2014; Godwin-Jones, 2019). While existing studies have enhanced our 

understanding of multiple facets of language learning with mobile technology, as a product or as 
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an in-situ learning process, it is time to broaden contexts for empirical investigations, studying 

mobile-assisted language learning in the full ecology of the wild (e.g., informal contexts). As Jones 

et al. (2018) noted, “it is vital to develop some understanding of learner-led activities and learners’ 

practices in informal mobile language learning if we are to make the best use of MALL and to 

advise learners accordingly” (p. 8). Dressman (2020) further argued that it is in the informal sphere, 

so disregarded and under-researched, that most of the significant language learning gains we apply 

to our everyday lives are achieved. Informal mobile language learning should therefore be 

considered as an essential part of contemporary language learning and development, which is the 

focus of the current project. 

 

1.1 Informal mobile language learning 

Informal mobile language learning (IMLL) in the current project refers to learners’ self-initiated 

language learning with mobile technology, including all learning activities that involve the use of 

mobile technologies and learners’ language learning experiences occurring outside the classroom. 

The informal learning opportunities that mobile technologies facilitate are numerous and 

diversified (Reinhardt & Thorne, 2019). For example, learners can have access to authentic learning 

materials by listening to songs and watching TV series or films. They can use L2 in personally 

meaningful and purposeful ways, posting on social media, playing digital games, creating videos, or 

communicating with other learners on social networks.  

These activities expose learners to a wide range of lexical and grammatical forms and enable 

them to engage with language content that is more centrally embedded in their lifeworlds than 

traditional, classroom-based learning materials (Roos & Nicholas, 2020). As such, informal mobile 

language learning can expand both the range of linguistic forms and the range of meanings that 

learners encounter. Additionally, the variety of learning opportunities learners have in informal, 

out-of-class contexts draws attention to the multiple and intertwined connections among the 

agentic learner, learner attributes, technological tools and resources, and spatial-temporal settings. 

That is, learners in the IMLL context can access diverse and myriad learning resources that 

articulate with their personal goals, learning interests and preferences, prior knowledge, language 

and digital competencies (Kukulska-Hulme, 2016; Thorne, 2008). They can also use, curate, share, 

and remix authentic online materials in the target language (videos, music, websites, etc.), giving 

new meaning to raw sources in entirely new forms of expression (Godwin-Jones, 2019; Zourou, 

2020). 
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Informal language learning with technology as an emerging field has increasingly been 

examined from a complex dynamic systems (CDST) perspective (e.g., Godwin-Jones, 2018, 2019; 

Kusyk, 2017; Sockett & Kusyk, 2015; Sockett & Toffoli, 2020), which recognizes L2 learners’ self-

initiated learning outside the classroom as a dynamic process that results from an interplay of a 

wide range of learner-internal and -external variables as well as their simultaneous interaction with 

the learning environment  As Godwin-Jones (2018) points out:  

… complex systems can be especially useful in exploring informal language learning 

in digital environments. C[omplexity] T[heory] helps illuminate the dynamic 

processes at play; it can untangle sets of nested systems, with language and learners 

themselves being complex systems within a dynamic framework of L2 

development. (p. 8) 

Three key features are suggested in Godwin-Jones’s (2018) argument here. First, it is important to 

understand the dynamics (i.e., changes over long time periods) of informal (mobile) language 

learning than to observe a set of learning activities at a particular moment in time. Second, 

interactions between different (sub)systems, such as learner motivation and emotion, learning 

strategies and behaviours, and technological resources, are key to understanding informal (mobile) 

language learning, rather than focusing on one single (sub)system such as learning behaviours (e.g., 

listening to songs, watching TV series, engaging in gaming scenarios) (see also Lai & Zheng, 2018; 

Ma, 2017). The third feature is relatively implicit: Data concerning learners’ informal language 

learning are often collected from tangled sets of (sub)systems (e.g., learner motivation, learning 

strategies, multifarious technological resources); as a result, the data collected are inherently messy 

and largely specific to the individual learner (see also Sockett & Toffoli, 2020). These features 

characterize informal (mobile) language learning as dynamic, interconnected, heterogeneous, or 

even idiosyncratic; assigning simplistic causal explanations for the complex relationships between 

different (sub)systems would be largely inadequate.  

The main aim of the combined chapters that make up this dissertation is to shed light on the 

complexity, dynamism, heterogeneity, and commonality of informal language learning with mobile 

technology. To this end, we scrutinize the affordances of mobile technologies for L2 learning and 

development, examine how L2 learners configure the learning opportunities that mobile 

technologies afford in informal, out-of-class contexts and how they transform these opportunities 

into daily participatory infrastructures for L2 learning and development. While the primary focus 

of the dissertation will be on learner-initiated mobile language learning outside the classroom, it 
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also considers possible ways of optimally integrating these informal learning experiences into L2 

classroom agenda.  

Exploration of these issues can help advance our understanding of L2 learning, both as a 

product and as a process, in an increasingly technologized world. More specifically, awareness of, 

and familiarity with, learner-initiated mobile language learning opportunities in informal contexts 

helps to expand the scope of what L2 learners do by including the L2 learning experiences in their 

lifeworlds (Dubreil & Thorne, 2017; see also Firth & Wagner, 1997). It also helps to elucidate the 

relationship between the agentic learner and the learning context (diversified mobile technologies 

in our case), which two, according to Godwin-Jones (2019), are “in a fluid interweaving relationship” 

(p. 8, emphasis in original), emphasising the multifaceted and intertwined connections among 

language learners and technological tools, resources and materials.    

Additionally, and maybe less obviously, investigation into IMLL expands the traditional view 

of language learning in the classroom, and encourages the integration and implementation of social 

learning (see a historical overview of technology-supported language learning in Lomicka & Lord, 

2019). Nowadays, researchers increasingly focus on the social side of (mobile) technologies, 

integrating social media and networking, gaming, fandom, and sometimes even augmented and 

virtual reality technologies. Such technology integration is changing the way learners learn another 

language, in accordance with which the nature of language learning is also changing. This changing 

landscape of language learning is evident in language learners’ meaning-making and -negotiation 

processes, which increasingly include post-typographic and multimodal expression, such as the use 

of images, sound, video, and intertextual linkage to other media (Reinhardt & Thorne, 2019). In 

other words, language learners in today’s technologized world are able to engage with a multiplicity 

of semiotic resources for meaning-making, and to involve themselves in “not just reading and 

writing but reprodusage—a portmanteau of remix, produce, and use” (Reinhardt & Thorne, 2019, p. 

211, emphasis in original). In doing so, they may “cultivate a taste for working with a certain degree 

of unpredictability and ambiguity, develop an ability to adapt, and, through exercising agency and 

authorship in and out of the classroom, develop their own voice in the L2” (Dubreil & Thorne, 

2017, p. 3).  

Despite the experiential and developmental affordances for L2 learning, researching the 

complex IMLL phenomenon is often confronted with methodological challenges (Sockett & 

Toffoli, 2020). First, informal mobile language learning is by definition “impromptu, unscheduled, 

and unofficial” (Toffoli & Sockett, 2010, p. 19), which means research into IMLL “offers no well-

defined start and end times, no unity of curriculum, and no predetermined organizing 
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circumstances” (Sockett & Toffoli, 2020, p. 475). In other words, IMLL research may not be 

capable of legitimately studying the impact of a specific learning practice/activity on a given group 

of learners over a given period of time. The second challenge is related to learner variety and 

learning heterogeneity inherent in language learning with mobile technology. That is, language 

learners, in today’s globalized and technologized world, have available a multiplicity of learning 

resources and materials through which to explore their own, often largely distinct, personal goals, 

learning interests, and preferences (Kukulska-Hulme, 2016). Put alternatively, in IMLL contexts, 

learners with different learning goals and interests tend to interact with a diverse set of devices, 

tools, and resources, leading to highly personalized learning experiences and divergent 

developmental processes. It is with these challenges in view that the current project proposes and 

adopts an innovative approach—the person-centred approach—to researching the complex and 

heterogeneous IMLL phenomenon, a bottom-up approach that first attends to IMLL experiences 

and developmental processes at the individual level, and then identifies patterned outcomes across 

individuals as they emerge from the data (see also Godwin-Jones, 2019). 

 

1.2 Conceptual and analytical essentials 

The current project takes a person-centred approach as its starting point (Benson, 2019; Bergman 

& Wångby, 2014; Larsen-Freeman, 2018), an approach largely in line with the complex dynamic 

systems (CDST) perspective on language learning and development mentioned in section 1.1 (de 

Bot et al., 2007; Larsen-Freeman & Cameron, 2008). Fundamental to the person-centred approach 

is a focus on the individual, with its operating components (e.g., intra- and extra-individual 

attributes and resources) interact in an adaptive manner to achieve an optimal functioning totality 

(Bergman & Lundh, 2015). Also inherent in the approach is a complex dynamic systems view that 

understands individual development as a dynamic process wherein the individual develops and 

functions as an intentional agent in interaction with the spatial-temporal contexts (Larsen-Freeman, 

2018).  

That is, from a person-centred point of view, individual development is idiographic (i.e., 

focusing on the individual rather than the group/aggregate), holistic (i.e., understanding the 

individual as an integrated system with intricately interacting components), and interactional (i.e., 

viewing the individual as an active agent in interaction with the learning environment). In light of 

this, Bergman and Lundh (2015) presented four basic tenets of the person-centred approach:  

(1) Development is a complex process including many levels that are partly 

individual specific. 
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(2) There exists coherence and structure in the developmental process and in the 

functioning of the systems at the different levels. 

(3) Processes involve structures organized and functioning as patterns of operating 

factors. 

(4) At a global level, typical patterns (i.e., most often observed patterns) tend to 

emerge. The assumption is made both intra individually (viewed over time for the 

same person) and inter individually (for different individuals at the same time or 

over time). (Bergman & Lundh, 2015, p. 3). 

According to these tenets, the process of individual development is by necessity idiosyncratic 

and should be studied at the level of the individual. This, however, does not mean that we should 

abstain from searching for general regularities of developmental processes. Rather, the person-

centred approach posits that the search for regularities of individual development may preferably 

start at the level of the individual (i.e., start with the understanding of the individually unique 

learning experience or developmental process with reliability and validity), aggregate similarly 

structured processes in a bottom-up manner, and then generalize these patterned outcomes across 

individuals to a larger group (Molenaar, 2016). The ultimate goal of the person-centred approach 

is nomothetic, uncovering the underlying mechanisms of individuals’ processes of change and 

development (Molenaar, 2016). 

Applying the person-centred approach to language learning and development means that 

findings about how learners learn and develop another language should first be produced for each 

individual and then be generalized to a group of similarly structured individuals (i.e., learners with 

shared learning and developmental patterns). In the current project, we adopt the person-centred 

approach to researching informal mobile language learning, with a view to finding lawful 

regularities about learners’ learning and development with mobile technology, particularly in the 

informal, out-of-class context.  

When a person-oriented approach is applied, the methodological tools used are often to study 

inter-individual variation—performing a classification analysis (e.g., cluster analysis) on a 

group/sample of individuals to identify (hidden) subgroups composed of similarly structured 

individuals. This may lead to a grey zone between the individual and the group/sample, which 

Lowie and Verspoor (2019) call ergodic ensemble (see also Molenaar & Campbell, 2009). The 

identification of “subsets of similar individuals” (i.e., ergodic ensembles) (Molenaar & Campbell, 

2009, p. 116) from a larger group is insightful in two possible ways.  
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First, it may provide insights into the patterned outcomes of informal mobile language learning 

(IMLL) in terms of learning experiences and language development, which is the focus of the 

current project. To be more specific, the identification of subgroups of similar individuals can 

reveal patterns of intra- and extra-individual variables approximately shared by all individuals in the 

subgroups identified. These typically occurring IMLL patterns could lead to a more predictable 

manifestation of learners’ IMLL, which is often characterized as contextualized, diversified, 

heterogeneous, and even idiosyncratic (i.e., specific to the individual). Of note here is that the 

variables included in the pattern identification should jointly provide a reasonable representation 

of a meaningful totality with good correspondence to the system under study. This means that 

variables must be carefully considered and their inclusion should be theoretically motivated 

(Bergman et al., 2003). 

Second, the person-centred methodology may serve as an innovative way of arriving at 

findings about L2 learning and development that are interpretable beyond the level of single 

learners. L2 researchers, especially CDST researchers, have increasingly recognized that “[l]anguage 

development is an inherently individual and dynamic process and there can be no logical 

expectation that the pattern found in generalizations at the group level is the same as the actual 

development of the individual learner” (Lowie & Verspoor, 2015, p. 84). This view was further 

elaborated in Lowie and Verspoor’s (2019) later discussion on the ergodicity problem in L2 learning 

and development. According to the ergodic principle, findings concerning L2 learning and 

development at the group/aggregate level cannot be directly translated to the individuals who 

compose the group and vice versa, unless two strict conditions are met: First, the developmental 

process remains stable in time, namely, having constant means and variability, no cycles and temporal 

dependencies. Second, the developmental processes are homogeneous across individuals. That is, each 

individual in the group follows exactly the same model and description (e.g., with same statistic 

parameters). Given that individuals in a randomized group precategorized by the researcher are 

often not homogeneous and that the process of their language development is variable, constantly 

changing in time, the two conditions are likely to be both violated. As an alternative, researchers 

(e.g., Molenaar & Campbell, 2009) suggested to identify subgroups of similar individuals as ergodic 

ensembles, so that the findings at the subgroup level and those of the individuals composing the 

subgroup are mutually inferable. 
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1.3 Outline of chapters 

The current dissertation consists of three parts. Chapter 2 examines the effectiveness of mobile 

technologies in L2 learners’ language learning in general. Chapters 3, 4, and 5 focus on learners’ 

informal participation in mobile-assisted language learning activities. Specifically, a cross-sectional 

study and a longitudinal study are separately conducted, with a view to understanding the 

experiential and developmental affordances of mobile technologies for learners’ informal language 

learning. Chapter 6 concerns the design and integration of learners’ informal mobile learning in L2 

classroom agenda. Ultimately, this dissertation aims to shed light on the inter-relationships between 

the agentic learner, mobile technologies, and language learning and development.  

While evidence accumulated in the past two decades indicates that mobile technology may 

support, facilitate, or distract (or even inhibit) the learning and development of L2 competence, 

Chapter 2 reports on an up-to-date meta-synthesis of mobile-assisted language learning (MALL). 

Specifically, a narrative review and a meta-analysis are conducted to synthesize the literature on 

mobile-assisted language learning, which provides a detailed picture of MALL research in terms of 

language aspects targeted, theoretical frameworks addressed, mobile technologies adopted, and 

multimedia components used, and reveals the effectiveness of mobile technologies in language 

learning as well as its moderators (e.g., type of activities, modality of delivery, and duration of 

treatment). The synthesis informs the status quo of the MALL field and confirms a large effect size 

for mobile technology applications on L2 learning in general. This work also reveals a lack of 

studies in the MALL field that document learner-initiated learning practice with mobile technology.  

Reflecting a shift to learners’ self-initiated language learning in informal, out-of-class contexts, 

Chapter 3 offers an augmentative theoretical and methodological framework that emphasizes 

person-centredness. This is an outgrowth of the recognition in the L2 field that L2 use, learning 

and development are essentially specific to the individual (e.g., Benson, 2019; Larsen-Freeman, 

2018; Lowie & Verspoor, 2019), which is especially the case in today’s technologized world where 

L2 learners have access to diverse and myriad learning resources that articulate with their personal 

goals, learning interests and preferences, prior knowledge, language and digital competencies. 

Therefore, we propose a holistic person-centred account of mobile-assisted language learning. In 

this chapter, we begin with an overview of the nature of the person-centred approach, including 

provisional definitions at the theoretical and methodological level, and the situation in which this 

approach could be used as a complementary or alternative tool to the variable-centred approach 

commonly adopted in the L2 field. We then discuss methodological decisions essential for 

conducting person-centred research and present a brief analysis of questionnaire data (which are 
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collected for the empirical study to be introduced in Chapter 4) as illustration of how a person-

centred methodology can be carried out and how the application of person-centred methods helps 

advance our understanding of complex L2 phenomena. The chapter concludes by highlighting 

issues we believe have important implications for future MALL research and L2 research in general. 

By taking a person-centred approach, Chapter 4 examines L2 learners’ self-initiated 

engagement with mobile learning activities outside the classroom. Data are collected with a 

questionnaire and semi-structured interviews. We perform a cluster analysis (as a person-centred 

method) on the questionnaire data, which yields six types of learners with distinctly different mobile 

learning experiences, each type bringing along a distinct package of motivational, emotional, 

linguistic, and technological interaction. That is, with a person-centred methodology, multivariate 

profiles of learners can be established using a set of behavioural, motivational, emotional, and 

linguistic variables that concurrently shape learners’ informal mobile language learning. This work 

demonstrates how intra- and extra-individual attributes and resources form an entangled system 

and jointly contribute to the process of informal language learning. The identification of different 

learner types (each type composed of learners with similar multivariate profiles) also informs 

language teachers to design and implement instruction tailored to each learner type so as to better 

integrates and complements learners’ preferred informal learning experiences. 

Chapter 5 continues a person-centred approach to researching informal mobile language 

learning (IMLL), and examines the process of L2 learners’ language development through their 

IMLL participation over time. Intensive longitudinal writing samples from nine participants (i.e., 

Chinese EFL learners) are collected and analysed with a time-series clustering methodology (also 

as a person-centred method), which first depicts individual-level developmental trajectories of 

writing complexity that are idiographic and/or individual-specific and distils salient developmental 

patterns that transcend the individual variety and heterogeneity. The patterns identified reveal that, 

over ten months’ IMLL participation, the syntactic and lexical features of learners’ writing progress 

to a developmentally more complex level. That is, the person-centred methodology (i.e., time-series 

clustering technique) allows us to identify developmental patterns and to arrive at “findings that 

are interpretable with some degree of confidence within the [specific] setting” (Byrnes, 2020, p. 

242).    

Combined, Chapters 3, 4 and 5 provide theoretical, methodological, and pedagogical 

implications for how research framed with a person-centredness lens can potentially offer great 

benefit for a better understanding of informal mobile language learning and L2 learning in general. 
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Specifically, the person-centred approach can insightfully elucidate the complexity, dynamism, 

idiosyncrasy, and commonality of L2 learners’ informal language learning with mobile technology.  

In Chapter 6, we argue for the grounding in the design and integration of L2 learners’ informal 

mobile learning experiences in L2 classroom agenda. Specifically, Chapter 6 takes up Dubreil and 

Thorne’s (2017) view that learners’ self-initiated IMLL experiences could be incorporated using 

“an adaptive pedagogy that would situate language and culture as lived practice” (p. 6), and 

recognizes digital storytelling (DS) as one such pedagogically structured design (Reinders, 2011; 

Sauro & Thorne, 2020). DS can “provide real-world contextualized examples that balance out more 

prescriptive and decontextualized grammar, vocabulary, and style typically found in foreign-

language course textbooks” (Sauro & Sundmark, 2019, p. 4).  

Drawing on multiple sources of data (i.e., DS products, learning journals, semi-structured 

interviews), this 10-month-long study explores two English learners’ behavioural, cognitive, social, 

and affective engagement when they iteratively perform a DS task, together with ensuing changes 

in their writing over time. Results show that the two learners engage differently in the DS task, and 

that the same learner exhibits differentiated on-task engagement in iteratively performing the task. 

Additionally, the learners’ writing also follows divergent developmental paths. Pedagogical 

suggestions accommodating this variation across learners and within the same learner over time 

are provided to better design and implement DS tasks. Findings of this study also have important 

implications for how L2 educators structure DS programs and how they organically create L2 

learning environments that establish bridges between the classroom and learners’ lifeworlds. It is 

hoped that in-class and out-of-class settings could be viewed by L2 educators not as 

compartmentalized but as contiguous, porous spaces for L2 learning (Godwin-Jones, 2020). 

This dissertation ends with a general discussion (Chapter 7) of the main findings of the 

empirical studies conducted (meta-analytic, cross-sectional, longitudinal, and pedagogical), 

followed by theoretical and methodological implications for researching complex (informal mobile) 

language learning phenomena. Pedagogical suggestions for optimally integrating learner-initiated 

IMLL experiences in L2 classroom agenda are also offered. Finally, the limitations of the present 

research project are pointed out and avenues for further research are recommended. 
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CHAPTER 2 

Narrative review and meta-analysis of  
MALL research on L2 skills1 

 

 

Abstract | This study employed a narrative review and a meta-analysis to synthesize the literature 

on Mobile-Assisted Language Learning (MALL). Following a systematic retrieval of literature from 

2008 to 2017, 17 studies with 22 effect sizes were included based on predetermined inclusion and 

exclusion criteria. By categorizing the characteristics of the studies retrieved, the narrative review 

revealed a detailed picture of MALL research in terms of language aspects targeted, theoretical 

frameworks addressed, mobile technologies adopted, and multimedia components used. The 

qualitative review helped to contextualize and interpret the results found in the meta-analysis, 

which revealed a large effect for mobile technologies in language learning, identified three variables 

(i.e., type of activities, modality of delivery, and duration of treatment) that might influence the 

effectiveness of mobile technologies, and confirmed the existence of a redundancy effect and a 

novelty effect in MALL practice. Implications for future research and pedagogy are discussed. 

 

 

 

 

 
1 This chapter is based on: Peng, H., Jager, S., & Lowie. W. (2020). Narrative review and meta-analysis of  MALL research on 

L2 skills. ReCALL. doi:10.1017/S0958344020000221 
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2.1 Introduction 

The advancement and sophistication of mobile technologies have created new opportunities for 

language learning, both inside and outside the classroom. For example, learning materials could be 

readily and effectively delivered to language learners via mobile devices (Thornton & Houser, 2005). 

Learners could engage in activities that are directly or indirectly related to language learning, and 

interact/communicate with other people in the target language, which could enhance the utilization 

and retention of the newly acquired language knowledge (Duman et al., 2015). Furthermore, the 

affordances of mobile technologies could boost learners’ interest and motivation in language 

learning, leading to their deeper engagement with learning resources and in the end increased 

language proficiency (Golonka et al., 2014). However, new technologies might also expose learners 

to incomprehensible input and inaccurate feedback, or distract them with innovative software or 

hardware, leading to an emphasis on technological means over pedagogical goals. In the past twenty 

years, a large amount of research has been conducted to examine the use of mobile technologies 

in language learning and now a synthetic analysis of Mobile-Assisted Language Learning (MALL) 

is possible.  

Previous syntheses of MALL research have mainly adopted a descriptive approach, 

documenting MALL studies’ characteristics and research trends (Burston, 2014a; Chinnery, 2006; 

Duman et al., 2015; Kukulska-Hulme & Shield, 2008; Shadiev et al., 2017). One exception is 

Burston (2015), who analyzed the effect of mobile technologies on learning outcomes. By setting 

high minimum requirements such as reasonable duration for the project and adequate number of 

subjects for the statistical generalizability, Burston (2015) found positive results that evidenced a 

MALL application advantage. However, although this study confirmed the efficacy of MALL, it 

made no use of statistical analyses. Technically, it is still a narrative review of MALL, as noted by 

Plonsky and Ziegler (2016). More objective evidence for the effectiveness of mobile technologies 

in language learning is yet to be yielded. Given that statistical analyses are essential for the 

quantitative evaluation of a treatment effect, the present study intends to use effect sizes to quantify 

MALL effectiveness.  

To discuss MALL effectiveness, it is useful to first clarify what we mean by MALL. We adopt 

Kukulska-Hulme’s (2020) definition of MALL as “the use of smartphones and other mobile 

technologies in language learning, especially in situations where portability and situated learning 

offer specific advantages” (p. 743). With the mobility of learners and learning, MALL makes it 

possible to deliver learning materials anytime and anywhere, to provide learning feedback just-in-

time, to support learning in both formal and informal settings, to enhance individualized and 
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collaborative learning, and to provide multimedia affordances for language learning (Burston, 

2014b). 

This study also takes account of two fundamental problems that may permeate MALL projects: 

inadequate research design and technocentricity, as suggested by Burston (2015). For one thing, 

the frequent use of pre- or quasi-experimental methods may fail to adequately reveal the impact of 

mobile devices on learning outcomes. Without a control group for objective comparison, 

differences found between the pre- and post-test results may not necessarily be attributable to the 

use of mobile devices (Tallent-Runnels et al., 2006). As for technocentricity, with too much focus 

on technological innovation, MALL researchers may pay scant attention to uncontrolled variables 

that might also influence the learning outcomes, such as duration of treatment (also known as 

“Wow factor” or the novelty effect, Ma, 2017), modality of information delivery, or type of 

activities (Burston, 2015).  

To summarize, the present study employs a meta-analysis to analyse the effectiveness of 

mobile technologies in language learning, by focusing on studies that featured a comparison 

between MALL-based treatments and non-MALL-based treatments. Although limitations are 

often noted about comparing MALL-based treatments with more traditional learning treatments, 

many studies on MALL effectiveness conducted are based on this comparison, so we believe it is 

useful and necessary to synthesize this line of research with a meta-analysis. In addition, MALL-

related variables like multimedia modality, technology-mediated activities, and duration of 

treatment are also examined in the study. Finally, the meta-analysis is complemented with a 

narrative review, which categorizes the characteristics of MALL studies in terms of the language 

aspects targeted, theoretical frameworks addressed, technology type adopted, and multimedia 

components used. As Boulton (2016) noted, although a quantitative analysis could provide essential 

insights, it does not capture the whole picture. Instead, it needs to be complemented with 

qualitative analysis that is more thought provoking and heuristically rich. Therefore, the guiding 

question of the narrative review is: What are the characteristics of MALL research? Specifically, 

RQ1. What skills have commonly been investigated in MALL studies? 

RQ2. What theoretical frameworks have commonly been addressed in MALL studies? 

RQ3. What mobile technologies have commonly been adopted in MALL studies? 

RQ4. What multimedia components have commonly been used in MALL studies? 
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The questions that guided the meta-analysis are:  

RQ5. Is there any difference in the effects of MALL-based treatments and other treatments on 

second language (L2) skills? 

RQ6. What factors might affect the effectiveness of mobile technologies in L2 learning? 

 

2.2 Methodology  

2.2.1 Study identification and retrieval  

To conduct the synthesis, an exhaustive and replicable search procedure for relevant literature was 

carried out. First, two commonly used electronic databases in the fields of applied linguistics and 

education were searched: Linguistics and Language Behavior Abstracts (LLBA) and Education 

Resources Information Center (ERIC). We decided to include these two databases following 

previous meta-analyses on language learning in general (Li, 2010) and on CALL effectiveness in 

particular (Grgurović et al., 2013). The keywords and combinations of keywords used were: mobile-

assisted language learning, mobile-assisted instruction, mobile-assisted pedagogy, mobile-assisted teaching, mobile-

assisted assessment, mobile-based, m-learning, mobile devices, portable devices, traditional instruction, second 

language acquisition/learning/development, foreign language acquisition/learning/development. 

Second, a manual search was performed in widely cited journals related to technology and 

applied linguistics, including CALICO Journal, Computer Assisted Language Learning, Language Learning 

& Technology, ReCALL, System, and TESOL Quarterly. Next, the reference section of the following 

published syntheses of MALL was also carefully examined: Burston (2014a), Burston (2015), 

Duman et al. (2015), Kukulska-Hulme and Shield (2008), and Shadiev et al. (2017).  

In searching for the primary studies, the “file-drawer” problem should be acknowledged. That 

is, some studies without significant findings might be tucked away in researchers’ file cabinets due 

to the fact that significant results increase the likelihood of publication (Norris & Ortega, 2000). 

One way to alleviate the publication bias is to include unpublished PhD dissertations (Hunter & 

Schmidt, 2004; Lipsey & Wilson, 2001), for they are carefully designed and contain detailed 

information about research methodology and statistical analysis. However, although we collected 

relevant dissertations, none of them were included for further analysis. The reasons for this were: 

(a) the inaccessibility of the full text of some relevant PhD studies, (b) the overlap between some 

dissertations and published journal articles, and (c) the mismatch with the focus of our synthesis. 

In view of the exclusion of PhD dissertations from the current study, the publication bias was 

further addressed with a funnel plot and a trim-and-fill analysis (Borenstein et al., 2011; Li, 2010).  
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The process described above led to a retrieval of 135 empirical studies of potential interest, 

among which vocabulary (37) was discussed most, followed by the four basic skills (i.e., reading, 

writing, listening, and speaking) (32), L2 learning in general (23), affective aspects (e.g., perception, 

beliefs, attitudes, motivation) (19), use of mobile technology (13), and other aspects (e.g., critical 

thinking, learner preparedness) (15). It should be noted that different language aspects were 

sometimes examined in one study. 

 

2.2.2 Inclusion and exclusion criteria 

Explicit inclusion and exclusion criteria for the present synthesis were developed based on the 

research questions we posed.  

A study was included if it met all of the following criteria:  

1. The study was published between January 2008 and October 2017 (i.e., the end of the 

literature search). One reason for choosing the year 2008 as the starting point is that Apple 

launched the App Store with 500 apps that year, which brought along a new MALL 

research area—apps for language learning (Stockwell & Sotillo, 2011). Moreover, Burston 

(2015) noted that empirical MALL implementation projects were seldom carried out before 

the year 2008. 

2. The study was published in English. 

3. The study adopted mobile technologies to assist language learning. 

4. The study targeted any of the four language skills (i.e., listening, reading, speaking and 

writing). Our emphasis on language skills is not meant to diminish the importance of 

systematic research on learners’ language features like vocabulary. We are particularly 

interested in exploring MALL effectiveness for learners’ language use in communication. 

Ultimately, the goal of instructed language learning is to help learners communicate 

effectively, as emphasized in the Common European Framework of Reference for 

Languages (CEFR) and the American Council on the Teaching of Foreign Languages 

(ACTFL).  

5. The study featured a comparison between MALL-based treatments and non-MALL-based 

treatments.  

6. The study featured an empirical pre-test/post-test design and reported the mean difference 

between groups. In other words, Cohen’s d was taken as a measure of effect size in this 

meta-analysis. Although it is possible to convert one effect size index to another (e.g., from 
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r to d and vice versa), meta-analyses using different effect size measures are usually difficult 

to interpret (Lipsey & Wilson, 2001). 

 

Studies were excluded for the following reasons: 

1. The study did not address the effect of mobile technologies on L2 skills. Instead, it dealt 

with learners’ motivation, perceptions, or other aspects of L2 learning.  

2. The study measured L2 skills using self-report measures, or different L2 skills were 

measured with a unified test. 

3. The report was a literature review or a theoretical piece without any empirical data (e.g., 

Burston, 2015). 

4. The study adopted a pre-test/post-test design without group comparison. 

5. The study did not provide sufficient data for effect size calculation (e.g., means, standard 

deviations, and sample sizes). 

It is worth noting that when multiple skills were examined in a single study, each skill contributed 

an effect size to the meta-analysis. As a result, 17 studies (see Appendix A) were included, resulting 

in 22 effect sizes. We wish to emphasize here that the excluded reports are by no means less 

valuable than those included here. However, due to our particular focus, we were unable to include 

reports that did not meet the aforementioned requirements. 

 

2.2.3 Coding 

The coding protocol for this synthesis mainly consisted of three categories: source descriptors, 

substantive aspects, and methodological features (Lipsey & Wilson, 2001). In the following the 

most relevant descriptors (e.g., independent, dependent, and moderator variables) that have been 

taken into account for the current study are discussed.  

In terms of independent variables, the experimental group and comparison group in each 

study were coded as MALL-based treatment and non-MALL-based treatment respectively. Some 

studies had more than one experimental group or comparison group. For example, Saran et al. 

(2012) included a mobile-mediated group, a computer-assisted group, and a control group in their 

study. In such a case, one effect size was calculated for the comparison between the mobile-

mediated group and the computer-assisted group, and another effect size was calculated for the 

comparison between the mobile-mediated group and the control group. Dependent variables were 
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the four basic skills (i.e., reading, writing, listening, and speaking), which were indicated by learners’ 

test scores reported in primary studies. 

As for the moderator variables, in systematically coding the MALL studies, a number of 

potential moderators were considered of theoretical or empirical foundation (e.g., learners’ age, 

language proficiency, L1, target language). The coding results for these variables are presented in 

Table 2.1. We decided to examine three variables in detail (i.e., type of activities, modality of 

delivery, and duration of treatment) in the end, because the information on these variables was 

complete in each study included.  

 

2.2.3.1 Type of activities  

Pedagogical practice involved in mobile language learning is performed either individually or 

collaboratively. When a task requires language learners to collaborate or negotiate, this results in 

the interweaving of language input, learners’ internal capacities, and language output (Long, 1996), 

which enables learners to identify the gap between their production and the target forms and to 

monitor their own language (Gass & Mackey, 2015). Collaboration of this kind offers the learner 

both receptive and productive linguistic benefits. With the mediation of mobile technology, learner 

collaboration manifests itself either synchronously or asynchronously. Synchronous interaction 

relies on instant messaging in the form of audio, video, texts, or a combination (Awada, 2016). 

Conversely, asynchronous interaction does not involve real-time communication. It allows 

“revision and reediting of output or even task-breaking” (Wiemeyer & Zeaiter, 2015, p. 199), thus 

giving learners time to prepare and rehearse.     

Collaboration aside, individual activities are also commonly seen in the MALL context (Cavus 

& Ibrahim, 2017). When required to undertake a mobile-mediated learning activity individually, 

learners are exposed to input or required to produce output. The beneficial role of input and output 

in learning a second language has long been established (Krashen, 1985; Swain, 1985), which is also 

the case for an input-output combination (Wen, 2018). As most individual learning activities with 

mobile technology merely concern the delivery of content/materials/information, it remains 

unknown how mobile technologies could be better integrated in individual learning activities to 

promote both input and output efficacy. As Burston (2013) pointed out, this uncreative use of 

mobile technologies ignores other distinctive features mobile technologies can offer, such as peer 

connectivity and advanced communication.   
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      Table 2. 1 Methodological features of the MALL studies 

Aspects Subcategories �      k 

Context Foreign language  8 

Second language  5 

Other/not stated  4 

L1 background Chinese �  6 

English  2 

Arabic  1 

Miscellaneous  2 

Other/not stated �  6 

Target language English   13 

French  1 

Spanish  1 

Chinese  1 

Other/not stated  1 

Instructional status (age) College �  7 

Secondary  3 

Elementary   5 

Other/not stated �  2 

Proficiency Low  3 

Intermediate  5 

Upper  0 

Other/not stated  9 

L2 skills targeted Receptive  Reading 5 

 Listening 6 

Productive Writing 6 

�  Speaking 4 

Type of activities Collaborative Synchronous  7 

Asynchronous  6 

Individualized  4 

Modality of delivery Single �  4 

Double  4 

Multiple �  9 

Duration of treatment < 4 weeks  2 

4 – 8 weeks  8 

> 8 weeks �  7 
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In light of the varied efficacy of different mobile-mediated activities, it is important to view 

Type of activities as a moderator variable and to examine its role in mediating the learning outcomes. 

In the present study, mobile-mediated activities were coded as individualized or collaborative, with 

the latter subcoded as synchronous or asynchronous. 

 

2.2.3.2 Modality of delivery  

The second moderator variable considered in the current study is Modality of delivery. Mobile 

technologies with multimedia capability provide learners with rich input in the form of text, audio, 

video, pictures, graphs, etc., which increases the possibility of the input being efficiently processed, 

comprehended, and integrated (VanPatten, 2015). However, other researchers (e.g., Kalyuga & 

Sweller, 2014) were less convinced of the positive effect of input multimodality. For example, 

Kalyuga and Sweller (2014) argued for the existence of redundancy effect in multimedia learning. 

According to them, redundancy occurs when the same information is concurrently presented in 

multiple modes. Coordinating redundant information increases working memory load, which may 

interfere with rather than facilitate learning. Therefore, issues concerning the multimedia effect or 

the redundancy effect need further examination. In this meta-analysis, we coded the modality of 

information delivery as single (i.e., information provided in one mode), double (i.e., information 

delivered in two modes), and multiple (i.e., information offered in more than two modes). 

 

2.2.3.3 Duration of treatment  

The novelty effect, also known as “Wow factor” of mobile technology use, should also be 

acknowledged when evaluating the MALL effect (Stockwell & Hubbard, 2013). In their discussion 

of the potential impact of the novelty effect, Stockwell and Hubbard (2013) related to Stockwell 

and Harrington’s (2003) examination of 15 email messages sent by learners of Japanese to Japanese 

native speakers over five weeks. Stockwell and Harrington (2003) observed a pronounced “first-

message effect”, which refers to the phenomenon that the initial email was richer and more 

elaborate compared to the next. They attributed the phenomenon to the initial excitement of 

learners’ communicating via emails. Chiu (2013) similarly found that learners’ improvement is 

superior when intervention or treatment is shorter than a month. The longer a treatment lasts, the 

less effective mobile technologies seem to be. One possible reason might be that a fatigue 

phenomenon is likely to appear among learners after their initial experience of novel technologies. 
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Therefore, in the current analysis, the duration of MALL treatment was coded as within 4 weeks, 

4–8 weeks, or above 8 weeks. This time division was based on Chiu (2013) and Chwo et al. (2018). 

In the coding process, the first author coded all articles twice, with 20% of them randomly 

selected and recoded by a research assistant. The intercoder reliability was 0.96. Disagreements 

were resolved through discussion and modifications were made accordingly. 

 

2.2.4 Data analysis and methodological decisions 

For the narrative review, we adopted a thematic analysis (i.e., a qualitative research method) to 

identify patterns in the data (Smith & Firth, 2011). The meta-analysis, however, required a 

quantitative measure: effect size. The effect size may take different forms, depending on the 

construct investigated. Given that this meta-analysis examined the relative effectiveness of two 

treatments (MALL-based vs. non-MALL-based), the effect size index here relates to mean 

differences and hence Cohen’s d was calculated in this study. Most SLA meta-analyses have 

followed Cohen’s (1988) benchmarks in interpreting the magnitude of effect size: 0.80 for a large 

effect, 0.50 for a medium effect, and 0.20 for a small effect. The present meta-analysis similarly 

adopted this criterion.  

A two-step procedure was applied in the meta-analysis: effect size aggregation followed by 

moderator analysis. The effect size aggregation generated an average effect size that indicated the 

overall effect of MALL treatment. The 95% confidential intervals (CIs) for the average effect size 

were also calculated. The moderator analysis (i.e., a heterogeneity analysis using the Q test) was 

conducted to identify the variables that could mediate the treatment effectiveness. All analyses were 

conducted in Comprehensive Meta-Analysis (CMA) software (Rothstein et al., 2006). 

One issue meta-analysts face is sample size inflation. Sometimes more than one effect size is 

taken from a single study, which might lead to a bias towards the findings that support better 

learning outcomes or learning effects (Borenstein et al., 2011). To minimize this bias, a shifting 

unit of analysis was adopted (see, e.g., Patall et al., 2008; Shintani et al., 2013). Initially, effect sizes 

were calculated separately for each study. When the effect sizes were aggregated to obtain an overall 

effect, each study contributed only one effect size, namely the average of multiple effect sizes 

calculated.  

Another issue often subject to debate is the choice between a fixed-effects model and a 

random-effects model when aggregating the effect sizes (Borenstein et al., 2011). Given that 

participants and treatments of our primary studies varied in ways that could influence the learning 

outcomes, assuming there is no single true, underlying effect size for the entire MALL effectiveness 
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would be reasonable. Another reason for us to choose the random-effects model was that the 

primary studies included here were sampled from published literature. 

 

2.3 Results and discussion 

2.3.1 The narrative review 

As mentioned, 17 MALL studies met the requirements for the qualitative and quantitative analyses. 

In the sections that follow, we will first present the results regarding characteristics of MALL 

research in terms of language aspects targeted, theoretical frameworks addressed, mobile 

technologies adopted, and multimedia components used. 

 

2.3.1.1 Commonly investigated skills in the MALL studies 

Generally, the four basic language skills (i.e., reading, listening, writing, and speaking) were evenly 

examined in the 17 studies selected for analysis (see Table 2.2). This might be due to the affordances 

of mobile technologies in helping learners practice and hence improve their receptive and 

productive skills (Wiemeyer & Zeaiter, 2015). For example, Ahn and Lee (2016) designed mobile-

assisted activities which allowed learners to continuously and spontaneously access authentic 

learning resources and practice their speaking skill. With the maturity of voice/speech recognition 

technology, using mobile technologies to enhance L2 speaking has been avidly proposed (Duman 

et al., 2014), which was also mirrored in our review. We found that all studies on speaking here 

only appeared from 2016 onward. The other three skills have frequently been investigated in the 

last decade, which may imply that MALL researchers constantly endeavour to innovate ways to 

enhance learners’ language skills, by integrating emerging mobile technologies and resources 

(Chapelle & Sauro, 2017). 

In addition, the advancement of mobile technologies generates a strong sense of learning 

community within language learners, as noted by Kukulska-Hulme and Shield (2008). In this virtual 

community, both native speakers and language learners communicate with each other in the form 

of written or oral exchanges. In cases where classroom instruction focuses on vocabulary and 

grammar learning rather than the four basic skills, mobile technologies provide learners with 

opportunities to practice their listening, speaking, reading, and writing outside the classroom 

(Chapelle & Sauro, 2017). These affordances have drawn the attention of many researchers who 
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endeavor to improve language learning to the MALL field. This might be another reason why the 

four skills were evenly researched during the past decade. 

 

  Table 2. 2 Distribution of commonly investigated skills in the MALL studies 

Skills 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total 

Reading    1 1  1   2 5 

Listening  1   1  1  1 2 6 

Writing    1 1  1  3  6 

Speaking         2 2 4 

 

2.3.1.2 Commonly addressed theoretical frameworks in the MALL studies 

Nearly half (41%) of the MALL studies did not clarify any theoretical background, which 

corroborates Viberg and Grönlund’s (2012) view that the MALL field is still in need of solid 

theoretical frameworks. Without mature frameworks to guide the discussion or interpretation of 

MALL results, the empirical evidence for MALL application could easily be ignored. The remaining 

59% were related to varied theories (see Table 2.3), though most were previously established 

theories in language learning research: sociocultural theory (2), constructivism (2), learner-

centred/self-regulated learning (2), situated learning (1), attention (2), output-driven/input-enabled 

model (1), and repeated reading strategy (1).  

Besides, these theories were not referenced explicitly. That is, authors of the theory-based 

studies (59%) presented a theory somehow related to their experiments, but did not return to it in 

their discussion. For instance, Lan and Lin (2016) based their study on a sociocultural perspective, 

accentuating the important role of context in enhancing learners’ pragmatic competence. However, 

they did not touch upon other essential concepts of the theory such as mediation and the Zone of 

Proximal Development (ZPD), nor did they return to the theory when discussing their findings. It 

may be concluded that a lack of a clear connection between the theory and the experiment is 

common in MALL research. Additionally, we found one theory-generating study (Andujar, 2016), 

but no theory-testing study, which echoes the findings of Viberg and Grönlund’s (2012) review. It 

seems that the research efforts in the period 2013-17 have not markedly contributed to the 

theoretical framework of MALL research.  

Although there is still a lack of clear theoretical foundation, innovative efforts have been made. 

For example, rather than focusing on mobile technologies, Hsieh et al. (2017) turned to specific 

activities enabled by LINE, a smartphone app. Based on Wen’s (2018) output-driven/input-
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enabled model, they designed a holistic oral training course that featured online written and oral 

interaction. Unlike the traditional focus of MALL research on innovative technologies, Hsieh et al. 

(2017) turned to “the way the technology was manipulated” (Burston, 2015, p. 16) and pushed the 

development of MALL in another direction by creating a tight link between MALL research and 

SLA research.  

Our review also acknowledged a lack of field-specific theory for MALL research. The only 

exception is Andujar (2016). He introduced the framework for the rational analysis of mobile 

education (FRAME), which describes mobile learning as a process of mobile technologies 

converging with learners’ learning and interaction. This model integrates technological 

characteristics of mobile devices and social and personal aspects of learning, attempting to 

distinguish the MALL field from other language learning areas. More research is needed to develop 

a MALL-specific theory (Viberg & Grönlund, 2012). 

 

 Table 2. 3 Distribution of commonly addressed theoretical frameworks in the MALL studies 

Categories of Theoretical 

Framework 
Theoretical Frameworks Studies 

Learning approaches Sociocultural theory Lan & Lin (2016); 

Andujar (2016) 

Constructivism Yang & Wu (2012); 

Andujar (2016) 

Learner-centered/self-regulated learning Awada (2016); Tsai & 

Talley (2014) 

Situated learning Hwang et al. (2014) 

Attentional framework de la Fuente (2014); 

Andujar (2016) 

Output-driven/input-enabled model Hsieh et al. (2017) 

Repeated reading strategy Chen et al. (2016) 

Technology-oriented 

approaches 

Framework for the rational analysis of 

mobile education (FRAME)  

Andujar (2016) 

 

2.3.1.3 Commonly adopted mobile technologies in the MALL studies 

Of the studies included, only one (Hwang et al., 2014) did not specify the mobile technology used. 

We categorized mobile technologies into three types: mobile devices, mobile apps and MALL 
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applications, following Grgurović et al.’s (2013) classification of technology. Mobile apps here refer 

to generic apps that are not specifically designed for language teaching and learning. The distinction 

between mobile apps and MALL applications was also made in consideration of Stockwell and 

Hubbard’s (2013) attribution of MALL novelty effect to the fact that the primary design of mobile 

devices and various apps are for personal and social communication purposes but not for L2 

learning directly.  

As shown in Table 2.4, half of the studies (8/17) used mobile apps to assist language learning, 

evidencing varied types of technology used for learning and calling for an expanded definition of 

mobile technology (Duman et al., 2014). Also, the rapid advances of mobile technologies 

influenced learners’ choice of mobile devices. Previously, Personal Digital Assistants (PDAs) were 

commonly used for language learning, which is no longer the case. Technological sophistication of 

mobile phones made PDAs completely redundant (Burston, 2014a). As a result, MALL has now 

essentially become synonymous with mobile phone applications (Burston, 2013).    

 

Table 2. 4 Distribution of commonly adopted mobile technologies in the MALL studies 

Type of technology Mobile technologies Supporting studies 

Mobile device iPod  de la Fuente (2014) 

 Mobile phone Saran et al. (2012) 

�  Other/not stated Hwang et al. (2014) 

Mobile app LINE mobile phone app Hsieh et al. (2017) 

 NEU-CST mobile phone app Cavus & Ibrahim (2017) 

 TTS (text-to-speech synthesizers) Liakin et al. (2017) 

 SNS (social networking sites) Sun et al. (2017) 

 WhatsApp Awada (2016); Andujar (2016) 

 Telegram Messenger Alkhezzi & Al-Dousari (2016) 

�  Text messaging (SMS) Wood et al. (2011) 

MALL application,  

platform or system 

Application (Learn English Audio and 

Video, digital storytelling) 

Wang (2017); Yang & Wu (2012) 

Platform (digital pen and paper 

interaction platform, MOSE) 

Chen et al. (2016); Lan & Lin (2016)                                 

System (Apache, PHP, MYSQL) Hwang et al. (2016); Tsai & Talley 

(2014) 
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Another trend is the emergence of varied MALL applications that make extensive use of 

pictures, videos and audio. Generally, multimedia functionalities of mobile devices have only 

recently been exploited and more efforts are needed in this regard. 

 

2.3.1.4 Commonly used multimedia components in the MALL studies 

Among the MALL studies discussed here, a mix of multimedia components was found; that is, 13 

studies (77%) used more than one type of media. The tendency of combining different media 

forms coincides with the advance of mobile technologies. The combination of media affords 

multiple modes of communication and interaction among language learners and hence markedly 

distinguishes MALL from the conventional paper-and-pen type of learning (Mills, 2011). Generally, 

audio and texts were used most frequently for content delivery. In our review, 13 studies (77%) 

used audio and 12 (70%) employed texts, followed by pictures (47%) and video (29%). Other forms 

were employed less frequently (see Table 2.5). Compared to the research that examined MALL 

implementation (Duman et al., 2014), the studies that targeted specific language skills tended to 

use multimedia in a more traditional manner, focusing on texts, pictures, audio, video, or a 

combination. Other forms like animation (Segaran et al., 2014) and games (Burston, 2013) were 

neglected to some extent, as noted in Burston (2013) that MALL research has been slow to exploit 

these multimedia functionalities.  

 

Table 2. 5 Distribution of commonly used multimedia components in the MALL studies 

Multimedia components k 

Audio           13 

Texts       12 

Pictures        8 

Video        5 

Audioscripts        1 

Glossary        1 

Cards        1 

Files        1 

Single mode       4 

Double mode       4 

Multiple mode       9 
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Another issue worth noting is the concept of text in new literacy contexts. The concept text 

becomes more ambiguous as a variety of media are mixed and integrated (Lankshear & Knobel, 

2007), which now includes diverse semiotic formats like visual, audio, and written (Park & Kim, 

2016). In the current study, however, we categorized the multimedia components without further 

conceptualizing the terms. That is, the word text here was directly taken from the primary MALL 

studies. 

 

2.3.2 The meta-analysis 

This section will report on the results concerning the effect of mobile technologies on L2 skills. 

Of the 17 studies that could reliably determine the effectiveness of mobile technologies, 12 

appeared in 2016–17, which echoes Burston’s call for “statistically reliable measures of learning 

outcomes” (Burston, 2015, p. 16).  

In order to ascertain whether our selection of primary studies was characterized by publication 

bias – that is, in order to check whether the selected studies all featured a large effect size – we first 

performed a funnel plot together with a trim-and-fill analysis. The analysis revealed one missing 

value on the left side of the plot and imputing the missing value changes the mean effect size from 

0.95, 95% CIs [0.58, 1.30] to 0.83, 95% CIs [0.45, 1.21]. Generally, the extracted effect sizes were 

symmetrically distributed, indicating that the retrieved studies were reliably representative (i.e., 

without publication bias). 

 

2.3.2.1 Effectiveness of mobile technology on L2 skills 

The overall results for the relative effects of mobile technologies on L2 skills compared to non-

MALL-based treatments are presented in Table 2.6, which includes information concerning 

number of comparisons (k), mean effect size (and related p value, standard error, CI), and between-

group Q test results. For L2 skills as a whole, learners exposed to mobile-mediated learning 

substantially outperformed those receiving other treatments like traditional classroom-based 

instructions (d = .95, p < .01). For the four specific skills, mobile technologies benefited writing (d 

= 1.33, p = .05) and listening (d = .99, p < .05) the most, exerting a large effect respectively. They 

are followed by reading (d = .52, p < .05) and speaking (d = .46, p < .05), where only small-to-

medium effects were found. Basically, our findings quantitatively mirrored Burston (2015). That is, 

in a general sense, MALL research focusing on listening, reading, speaking and writing all evidenced 

a MALL application advantage in skills related to each of these domains of communication. It 
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should be noted that these effects may be related to specific subskills (e.g., pronunciation) that 

have been included in these four overarching skills.  

 

   Table 2. 6 Comparative effects of MALL on L2 skills 

�  �  �  �  �    95% CI Heterogeneity 

Variables  k Mean d        SE Lower  Upper       Qb   

Overall 17 0.95**  0.18 0.58 1.30       2.95   

Listening 6 0.99*   0.36  0.28  1.70    

Reading 5 0.52*    0.19  0.15  0.89    

Speaking 4 0.46*    0.20  0.06  0.85    

Writing 6 1.33   0.68  -0.01 2.67    

   Note. Statistically significant at *p < .05, **p < .01. 

 

2.3.2.2 Moderator analysis 

Table 2.7 summarizes the results of our moderator analysis. With respect to the first moderator 

variable (i.e., Type of activities), all activity types enabled by mobile technology significantly 

improved L2 skills, with individualized practice showing the largest effect (d = 1.37, p < .01), 

followed by asynchronous interaction (d = 1.10, p < .05) and synchronous interaction (d = .64, p 

< .01). The smaller effect size for synchronous interaction, compared to the asynchronous mode, 

suggests that asynchronous interaction may be more effective for language learning than 

synchronous interaction, echoing the findings of Lin’s (2014) meta-analysis on CMC. The reason 

might be that off-line communication gives the learner more time to process the information and 

edit/re-edit the output, thus saving them from the embarrassment of making mistakes.  

Strikingly, it is the individualized practice that exerted the largest effect on L2 learning, 

although the learner collaboration has increasingly been accentuated in MALL research (Burston, 

2014a; Duman et al., 2015). This finding suggests that language learning requires learners to take 

control of their learning and self-regulate their choice of learning activities, as proposed by 

Agbatogun (2014). No significant differences were found across the three types of activities (Qb = 

2.57, p = .27), which assures teachers and learners that both collaborative and individualized 

practice mediated by mobile technology can be effective. 

One point worthy of further exploration is the distinction between cooperative and 

collaborative learning activities, both of which were labelled as collaborative in our meta-analysis. 
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In some cases, however, learners may be able to learn individually through mobile devices in ways 

that allow them to interact with other people without collaboration.  

 

Table 2. 7 Moderator analysis 

�  �  �  �  �  95% CI Heterogeneity 

Variables      k 

       

Mean d     

          

SE Lower  

            

Upper 
                        

Qb  

Type of activities �  �  �  �  �        2.57    

Individual 4 1.37**   0.44  0.51  2.23    

Synchronous 7 0.64**    0.22  0.21  1.08    

Asynchronous 6 1.10*    0.44  0.25  1.95    

Modality of delivery      3.98    

Single 4 1.85*    0.78  0.32  3.38    

Double 4 1.26*    0.51  0.27  2.26    

Multiple 9 0.59**    0.14  0.32  0.86    

Duration of treatment      2.69    

Within 4 weeks 2 2.61    2.11  -1.52 6.74    

4-8 weeks 8 1.15**    0.37  0.42  1.87    

Above 8 weeks 7 0.59**   0.17  0.24  0.93  �  �  

Note. Synchronous and asynchronous activities both belong to collaborative type of activities. 

         Statistically significant at *p < .05, **p < .01. 

 

Analysis of the second moderator revealed that the effects of delivery modality differed 

according to how multimedia components were combined. It seems that providing one source of 

information benefited L2 skills the most (d = 1.85, p < .05), followed by the combination of two 

sources (d = 1.26, p < .05). This finding is inconsistent with Yun’s (2011) meta-analysis, which 

found a larger effect for visual-text combination than text-only. Yun argued that learners provided 

with multimodal learning opportunities are more likely to adapt to their individual learning styles 

and strategies. The reason behind this inconsistency might be that Yun only compared single 

modality with double modality, both of which exerted large effects on L2 learning outcomes as 

evidenced in our analysis. When more media components are presented, the learning effect 

deteriorates, which may corroborate the redundancy effect in multimedia learning (Kalyuga & 

Sweller, 2014). As evidenced in our study, only a medium effect was found for multi-modality (d 

= .59, p < .01). It appears to be the case that when several sources of input are simultaneously 

presented to learners, they need to coordinate and integrate these sources, which may generate 
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heavy demands on working memory and waste cognitive resources on unnecessary information. 

However, this finding should be interpreted with caution, as it is not certain that, in the studies 

included here, the information provided in two or more modes would be the same. Kalyuga and 

Sweller (2014) noted that, when the same information is presented in multiple forms, learners’ 

cognitive resources might be distracted to unnecessary information, leading to their neglect of 

upcoming information and ineffective learning. We previously mentioned that empirical MALL 

research is slow to exploit these multimedia functionalities. In the future, it might be of necessity 

for researchers to explore how to better implement the multimedia components in language 

learning, rather than focusing on delivering the same learning contents in multimedia modes.   

Similar to the activity type and the delivery modality, the final moderator variable that we will 

discuss (i.e., treatment duration) also witnessed varied effects. Basically, mobile-mediated learning 

seems most effective when treatment is shorter than 4 weeks (d = 2.61, p = .22). But this should 

be interpreted with caution, for the probability value is larger than .05. This might be due to small 

sample size (k = 2). Moreover, we found a trend that the longer the MALL implementation lasts, 

the less effective mobile technologies are. When a MALL project lasted longer than 8 weeks (d 

= .59, p < .01), the technologies only exerted a medium effect on L2 learning outcomes. One 

possible reason for the deterioration of the MALL effect is the fact that mobile devices and various 

applications are primarily designed for personal and social communication rather than L2 learning 

(Stockwell & Hubbard, 2013). As noted by Stockwell and Hubbard (2013), learners may be initially 

interested and engaged in using these technologies for their L2 learning, but their enthusiasm will 

decrease over time, along with their engagement. A related reason might be that L2 learners will 

experience boredom after their initial engagement with mobile technologies, which might further 

impede their L2 learning.  

This finding implies that in the future MALL researchers should endeavour to find ways to 

motivate and engage the learner so as to fully utilize authentic language input and online resources 

that the learner is exposed to. To do this, research efforts should either be on examining how 

learners use the same MALL app over weeks and pinpointing factors that moderate the MALL 

effectiveness, or on conducting longitudinal research to examine the process of language 

development that is mediated by the use of various technologies and resources. It should also be 

noted that, although we discussed the duration of treatment as a moderator here, it is still unclear 

whether the MALL treatment in the studies examined was continuously applied. In some cases, 

the duration of a project might not be equivalent to the duration of a treatment. Future research 
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could look closely at what exactly happened during the treatment phases and gain some insight, as 

suggested by one of our reviewers. 

 

2.4 Conclusion and implications 

The meta-analysis provided an empirically based answer confirming that pedagogy supported by 

mobile technology can be effective in enhancing second language learning relative to pedagogy 

implemented in more traditional ways. Our results yielded a large effect size (d = .94) for mobile 

technology applications on language learning in general. Also revealed is that the four global 

language skills (i.e., listening, reading, speaking, and writing) all witnessed a medium to large effect 

of MALL in the studies analysed for this paper. The effectiveness of mobile technologies was 

further found to differ according to learning conditions. Our moderator analysis conducted on 

type of activities, modality of delivery, and duration of treatment suggests the existence of a novelty 

effect and a redundancy effect in MALL implementation. Specifically, short-term interventions 

(within 4 weeks) produced larger learning effects than longer interventions (including 4-8 weeks 

and above 8 weeks), and pedagogy with multiple media components seems less effective than that 

with a single or dual medium support. Besides, we also found a larger effect for individualized 

mobile learning practices than collaborative ones. 

These findings offer insights and hold implications for future MALL research and practice. 

First, although multimedia affordances are increasingly emphasized in the MALL field, the larger 

effect we found for information delivered in one or two modalities implies that, instead of 

accentuating the provision of learning contents in multimedia modes, future MALL research 

should focus on exploring the ways to manipulate the technology, integrating the learning material 

and boosting its learning potential. Second, both short- and long-term treatments merit attention 

in terms of research methodology and teaching practices. For example, technology-novelty effects 

should be noted when designing a short-term study with an intervention mediated by mobile 

technology, for the effect of the intervention might be confounded by the novelty effect (Stockwell 

& Hubbard, 2013). Meanwhile, teachers may consider diversifying the MALL practice and take 

advantage of the technology-novelty effect to engage learners in effective utilization. As for longer 

interventions where learners’ enthusiasm deteriorates, logistical support (e.g., elaboration on 

learning materials, guidance on technology use, and options for learning activities) is expected from 

teachers. Last, the large effect we found for the individualized practice in the moderator analysis 

warrants a focus on learners’ individual learning needs, learning pace, and preferred way of using 

technologies in the design of learning activities. 
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Although our study has acknowledged the efficacy of mobile technologies in language learning, 

some limitations of this meta-analysis should also be noted. For example, there is a scarcity of 

rigorously designed MALL research on communicative skills (e.g., listening, speaking) (17 studies 

included in this synthesis). Similar to the issue of limited empirical research on skills, the number 

of theory-driven studies is also limited. Solid frameworks are needed to establish a link between 

(language) learning theories and mobile-mediated learning activities, thus yielding more robust 

conclusions related to empirical MALL research. Additionally, although much of the research 

included in the present study suggests positive effects, studies vary along a variety of dimensions, 

such as modalities, outcomes, and both the size and the nature of samples they include. Such 

variations should be noted in future research (including meta-analyses), and innovative methods 

are needed to examine the MALL effectiveness in relation to these variations. A related limitation 

of this meta-analysis would be that sometimes different skills and competences are being 

researched under the same umbrella term. For example, a “speaking” study included in this meta-

analysis could be concerned only with pronunciation, whereas another study could be looking at 

students’ ability to describe a picture. Finally, it appears that few effectiveness studies documented 

learner-initiated learning practice with a technology mediation. As Levy (2015) proposed, digging 

deeper into learner-initiated learning experience could contextualize the quantitative results found 

in experimental studies. Given its efficacy for individualized learning, future MALL research may 

consider proceeding in this direction. For instance, it would be interesting to examine how 

individuals engage in different learning experiences mediated by mobile technology, and how such 

experiences contribute to different language developmental paths over time. Innovative methods 

like longitudinal clustering technique might be employed to deal with this issue (see Scholz & 

Schulze, 2017).     
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CHAPTER 3 

A holistic person-centred approach to 
Mobile-Assisted Language Learning2 

Abstract | For many decades, quantitative second language (L2) researchers have been operating 

under the assumption that group averages reveal something about the individuals comprising the 

population on which they are based. In this chapter, we will constructively contest this assumption 

and offer an augmentative theoretical and methodological framework that emphasizes person-

centredness (Benson, 2019). Research has increasingly shown that L2 learning and use are 

essentially individually owned. This is perhaps especially the case in today’s technologized world 

where L2 learners have access to diverse and myriad learning resources that articulate with their 

personal goals, learning interests and preferences, prior knowledge, language and digital 

competencies. It is with this contemporary context in view that we present an innovative and 

holistic person-centred account of language learning with technology. With a focus on individuals, 

the person-centred approach views each individual as a relationally constituted whole, where intra- 

and extra-individual attributes and resources are understood to form an entangled system that 

jointly contributes to the process of individual development. With a brief discussion of an empirical 

example of a clustering approach to analysing learning experiences mediated by mobile technology, 

this chapter elucidates how the application of person-centred methods can help to advance our 

2 This chapter is adapted from: Peng, H., Jager, S., Thorne, S., & Lowie. W. (2020). A holistic person-centred approach to 
mobile-assisted language learning. In W. Lowie, M. Michel, A. Rousse-Malpat, M. Keijzer, & R. Steinkrauss (Eds.), Usage-based 
dynamics in second language development. Multilingual Matters. 
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understanding of complex L2 phenomena. The conclusion discusses implications of the person-

centred approach for L2 research and teaching. 

 

3.1 Introduction 

There is a growing acceptance of the view that language, as a complex and adaptive system, is 

interrelated with and embedded in our cultural, sociological and psychological lives (see Verspoor, 

2017; Five Graces Group, 2009). In such a view, language learning is recognized as a dynamic 

process that results from an interplay of a wide range of learner-internal and -external variables as 

well as their simultaneous interaction with the learning environment (e.g., de Bot et al., 2007). 

Considering that the number of variables at play and the way in which they interact are usually 

different for different learners, learners tend to show distinctly different processes of language 

learning and development (Verspoor et al., 2017). Especially in today’s globalized and 

technologized world, learners have available a multiplicity of language learning resources through 

which to explore personal learning goals, interests, and preferences, and which potentially expand 

upon prior knowledge, language abilities, and digital competencies (Kukulska-Hulme, 2016; 

Thorne, 2008).  

Emerging technologies integrate diverse online resources and provide learners with 

opportunities for communication, interaction, and collaboration with people from remote corners 

of the globe, creating conditions under which the boundaries between classroom-based guided 

learning and autonomous learning in learners’ everyday lifeworlds are blurred (Thorne, 2013; 

Thorne et al., 2015). Concomitant with global changes afforded by (mobile) technology are learners’ 

pursuits of differentiated learning goals. That is, today’s multilingual and technology-supported 

culture is redefining when, why, and how languages are learned and used (Chinnery, 2006; Larsen-

Freeman, 2017; The Douglas Fir Group, 2016). In direct application to our study, Kukulska-Hulme 

(2016) further recognizes that digital language learning using mobile technologies offers an 

augmented potential for personalization. To cope with the increasing complexity and diversity of 

language use in the 21st century, taking a holistic approach that simultaneously examines individual 

learners and their interdependence with spatial-temporal context is warranted. This focus on the 

individual operating contingently in a spatial-temporal context redirects second language (L2) 

research to “a more person-centred frame of reference” (Larsen-Freeman, 2018, p. 60). 

It is from this perspective that we present here an ecological and person-centred account of 

language learning in a technologized society. By focusing on individual learners, the person-centred 

approach views each individual as a functioning whole in interaction with components of larger 
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systems that jointly contribute to the process of language development. Specifically, we pursue an 

integrative consideration of learners’ attributes (e.g., motivation, emotion, autonomy) and the 

contexts through which they emerge and evolve. In providing this explication we have two main 

aims: first, to advance our understanding of language learning in an increasingly technologized 

world, with a specific emphasis on mobile technologies; and, second, to develop innovative means 

for addressing the complexity of L2 learning phenomena that adequately account for individual 

variability and differing developmental trajectories. As noted by Verspoor et al. (2009), aspects of 

the publicly available linguistic environment are not uniformly noticed or passively absorbed by 

groups or communities. Rather, living persons variably interact with text, talk, and other semiotic 

resources. This results in potentially divergent learning and developmental processes where the 

‘same’ input may be acted upon in different ways that are contingent upon a person’s immediate 

learning goals and interests. In this sense, the meaning making experiences of persons in interaction 

with other persons form complex and adaptive systems that reorganize themselves based on the 

contingencies of the immediate goal-directed activity at hand. 

In this chapter, we begin with an overview of the nature of the person-centred approach, 

including provisional definitions at the theoretical and methodological level, and the situation in 

which this approach could be used as a complementary or alternative tool to the standard variable-

centred approach in the L2 field. We then discuss methodological decisions essential for 

conducting person-centred research and present an empirical study as illustration of this 

methodology. We conclude by highlighting issues we believe have important implications for future 

L2 research. 

  

3.2 Conceptual and analytical unit: From the variable to the person 

There is consensus in the L2 field that learners exhibit differential success in their L2 learning. To 

elucidate why this is the case, abundant research has been conducted to investigate individual 

differences (ID) such as age, aptitude, motivation, emotion, learning belief, and the use of learning 

strategies (see Dornyei & Ryan, 2015). Studies have identified important factors that contribute to 

successful L2 learning, positively informing L2 research and pedagogy. However, quantitatively 

examining learners at the group level obscures learner diversity and can overshadow individual 

learning processes (Benson, 2019; Murakami, 2020). In addition, the dynamic nature of ID factors 

has gradually been acknowledged as non-stable, interconnected, and contingent on context (Lowie 

& Verspoor, 2019), which problematizes research methodologies that treat variables as inviolate 

conceptual and analytic units.  
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Recent studies that adopt a complex dynamic systems perspective have shown that L2 learning, 

use, and development are unique to each individual (Bulté & Housen, 2020b; Verspoor et al., 2017). 

Different learners, even those appear highly similar in terms of the factors/variables under 

investigation, tend to present distinct learning processes and developmental trajectories over time 

(Lowie & Verspoor, 2019). These individualized language learning and development have been 

largely side-lined in the SLA field’s search for causal language learning variables at the group level 

(Larsen-Freeman, 2001). Although group studies remain useful for identifying factors influential 

for L2 learning, use, and development, research efforts should equally attend to the processes of 

individual learning and development which involve an intricate interplay of learner attributes (e.g., 

motivation, emotion, aptitude, and learning style) with the spatial-temporal contexts of human 

activity (e.g., Wind & Harding, 2020). This shift of focus from the variable to the individual ushers 

in a new person-centred era in L2 research (Benson, 2019; Larsen-Freeman, 2018). 

  

3.3 A person-centred approach: Theoretical and methodological levels 

The person-centred approach views each individual as a dynamic system, with interwoven 

components jointly contributing to the process of individual development. By “components”, we 

mean, for example, learning behaviours, learning motivation, learner emotion, and learning 

contexts. They are traditionally viewed as distinct variables influential for L2 learning, but in the 

person-centred approach they are used to construct individuals’ learning and developmental 

patterns and should be interpreted as constituted in relation to each other. In other words, the 

indivisibility of components is core to a person-centred perspective. This view is related to complex 

dynamic systems theory (CDST) thinking that has gradually been embraced in the L2 field. 

Bergman and Magnusson (1997) presented four basic tenets of this approach as follows: 

(1) The process is partly specific to individuals. 

(2) The process is complex and is conceptualized as involving many factors that 

interact at various levels which may be mutually related in a complicated manner. 

(3) There is a meaningful coherence and structure (a) in individual growth and (b) 

in differences between individuals’ process characteristics. 

(4) Processes occur in a lawful way within structures that are organized and function 

as patterns of operating factors, where each factor derives its meaning from its 

relations to the others. Although there is, theoretically, an infinite variety of 

differences with regard to process characteristics and observed states at a detailed 
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level, at a more global level there will often be a small number of more frequently 

observed patterns (‘common types’). (p. 293) 

The above tenets describe a research focus on the individual and the associated phenomenal-

experiential processes and practices. More specifically, each individual is seen as a functioning 

totality that can be studied by analysing his/her learning and developmental patterns. The 

identification of typically occurring patterns could reveal subgroups of learners who share those 

patterns. Searching for typical or salient patterns also receives support from the study of language 

as complex dynamic system. One characteristic of the language system is self-organization, which 

refers to a process of spontaneous emergence of new patterns (van Geert, 2008) that arise from 

the interplay of learners’ internal and external attributes and resources. From this perspective, we 

could envision certain states (or what are called “attractors”) to occur more frequently than others, 

corresponding to the aforementioned typical patterns. 

Essentially, we could argue that understanding individual development, language development 

included, lies in a detailed examination at the individual level, with a focus on learning and 

developmental patterns. By way of classifying individuals with shared patterns into groups, distinct 

self-similar subgroups can be identified and a careful generalization of individual cases can thus be 

made.            

  

3.4 Classification and person-centred methods   

As the person-centred approach values patterns of components and recognizes them as the basic 

unit of analysis and interpretation, a focal subject of this approach is to classify individuals who 

share similar patterns into different groups (Bergman et al., 2003). Classification is a welcomed 

method in other fields, such as biology and psychology. For instance, individuals are often grouped 

into different personality types based on their shared traits (Csizér & Dörnyei, 2005).   

With regard to classification issues, several methods are available, but their central concepts 

usually remain isomorphic. One of the concepts is similarity. To classify learners/patterns based 

on similarity, one could consider cluster analysis (CA). As a statistical technique, CA can “provide 

a bottom-up way” (Staple & Bieber, 2015, p. 243) of identifying non-overlapping clusters/groups 

wherein the individuals have similar typical patterns. The clustered learner groups diverge largely 

from the learner groups targeted in traditional group studies. In traditional group studies, it is the 

researcher who selects or creates learner groups based on pre-conceived categorizations, while 

person-centred methods identify learner groups composed of similar learning patterns that emerge 

from the data (Bergman & Magnusson, 1997; Lee et al., 2019; Papi & Teimouri, 2014). In this 
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section, we will first focus on the clustering in the cross-sectional dimension, which is later used as 

a building block for longitudinal clustering.  

 

3.4.1 Cross-sectional clustering  

L2 learning is essentially a complex and dynamic phenomenon, and in light of the person-centred 

approach we mentioned earlier, L2 research should focus on the individual, the process, and the 

learning pattern (see also Bergman & Lundh, 2015). As such, it is informative to search and analyse 

learning patterns that emerge from the data. For example, by way of grouping L2 learners into 

different types based on their similarly structured learning patterns, cross-sectional clustering can 

provide a nuanced picture of learner complexity and diversity in a systematic manner. A case in 

point would be Papi and Teimouri (2014), who conducted a cluster analysis of L2 motivation with 

a view to identifying different learner types with distinct motivational characteristics. The clustering 

procedure yielded five self-similar learner types that are varied in terms of their motivational 

configurations. They further identified how the five types were different in their motivational, 

emotional, and linguistic characteristics. 

The establishment of different learner types provides an approach for researching complex L2 

phenomena with practical implications for L2 instruction. By acknowledging the typically occurring 

patterns specific to each learner type, adaptive and personalized instruction compatible with the 

characteristics and needs of each learner type can thus be tailored and employed to gain optimal 

learning outcomes. We suggest more studies that adopt a clustering technique in the L2 field. 

 

3.4.2 Longitudinal clustering  

Although Papi and Teimouri’s (2014) study convincingly illustrated the applicability of the cluster 

analysis (i.e., a person-centred method) in L2 motivation research, they collected data indicating L2 

learners’ motivational, emotional, and linguistic states only at one time point, neglecting the fact 

that these learner attributes, from the complex dynamic systems perspective which their study took, 

may not be stable but rather fluctuate over time (Dörnyei et al., 2014). The unstable nature of these 

attributes entails a process aspect of the person-centred approach, where a longitudinal clustering 

methodology is much needed. 

Longitudinal cluster analysis is often incorporated in situations where multiple data gathering 

occurs across time (Bergman & Wångby, 2014). As mentioned earlier, if we adopt the person-

centred approach, L2 developmental trajectories for individuals show variability since interacting 
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attributes and resources are contingent upon local conditions and hence differ across individuals 

(Lowie & Verspoor, 2019; Verspoor et al., 2017). As such, the individual is at the core of 

understanding L2 learning and development and longitudinal case studies provide a significant 

source of insight into the L2 learning and developmental process (Lowie, 2017). Findings from 

cases that present shared longitudinal patterns can be aggregated and generalized. Ideally, a 

longitudinal data set with the same components measured at all time points would provide an 

accurate model of the individual’s complete developmental patterns. However, in practice, a 

comprehensive fine-grained longitudinal person-centred analysis is not logistically feasible. 

Additionally, the results from numerous individual cases are often heterogeneous, hard to interpret, 

and challenging to generalize from. 

A remedy for this might be a cross-sectional pattern analysis followed by linking over time 

(Bergman & Magnusson, 1997). That is, cross-sectional clustering of learning patterns could first 

be carried out at each time point. What follows could be to link learner types/clusters at time 1 to 

learner types/clusters at time 2, and then a link between learner types/clusters at time 2 to those 

at time 3, and so on. Between each adjacent pair of time points, cluster membership should be 

cross-tabulated to give information about cluster membership combinations that occur more often 

than expected by chance (so-called developmental types) and to look for individual stability (i.e., 

belongs to similar clusters at both time points) or dynamic changes. 

One example is Piniel and Csizér’s (2015) examination of changes in motivation, anxiety and 

self-efficacy. By adopting a longitudinal clustering technique, they analysed whether persons in a 

given cluster remain in that group or jump to another cluster over time, the underlying idea being 

that “development is not always gradual (but is not always a matter of qualitative shifts, either) and 

development is clearly different between individuals, but also shows general patterns or 

prototypical trajectories” (van Geert, 1994, p. 14). Therefore, the patterns of movement across 

clusters were called trajectories in their study. To capture the dynamic nature of the changes over 

time, Piniel and Csizér (2015) used the clustering results of the data collected at the first time point 

as the initial clusters for the second wave. In doing so, the study helped to unravel how interacting 

motivational, affective and cognitive factors shaped learners’ distinct learning patterns over a 

semester and how the learning patterns changed over time. Diverging from prior work that revealed 

a negative correlation between motivation and anxiety, Piniel and Csizér (2015) found the existence 

of different motivation-anxiety relations for different learner types. Specifically, a trajectory with 

high motivation and low anxiety was more typical and less variable than another trajectory wherein 

learners showed both high motivation and high anxiety. Their findings disavowed the linear 
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relationship between variables that had long been held in L2 research and rather illustrated the 

power interrelationship dynamic among various attributes (Lowie et al., 2017). This research 

suggests that a longer period of investigation with multiple points of data collection would yield a 

more intricate picture of developmental changes. Therefore, focusing on learning process and 

applying longitudinal clustering analysis has the potential to provide insightful results, revealing the 

mechanism of multicausality and embedded and relationally constituted systems of L2 phenomena. 

  

3.5 Empirical illustration: Latent profiles of mobile language learners 

3.5.1 Background 

To elucidate how to apply a holistic person-centred approach to L2 learning in today’s globalized 

and technologized world, we present an empirical example of clustering learners’ selective use of 

mobile technologies in their language learning. It should be noted that the data reported here are 

mainly collected for the empirical study to be introduced in Chapter 4 (with a totally different focus) 

where much more detailed information will be provided. As the person-centred approach 

recognizes language learning as a process of dynamic interactions between individuals’ internal (e.g., 

motivation, emotion, and aptitude) and external (e.g., learning context) attributes and resources, it 

logically follows that language knowledge is related to learners’ everyday experience with goal-

directed communication. With today’s easy access to mobile technologies, learners’ daily experience 

with language has expanded enormously. Taking this into account, this chapter focuses on L2 

learning and use that are mediated by mobile technology and that occur outside the classroom.  

Our investigation of learners’ informal mobile language learning also arises out of an increasing 

recognition that informal language learning constitutes an important, or even “predominant”, part 

of “adult (i.e., second) language acquisition and learning” (Dressman, 2020, p. 3). As emerging 

mobile technologies bring abundant opportunities for L2 learning and use, learners have immediate 

access to diversified and inexhaustible online resources that could serve to provide authentic 

language input, an essential element for L2 learning (Verspoor, 2017). Previous research has 

confirmed the effectiveness of mobile technologies in L2 learning (Burston, 2015; Sydorenko et al., 

2019; see also Chapter 2 for a meta-analysis), and examined the factors that moderate the 

effectiveness of the mobile-assisted language learning (MALL) (e.g., Kim et al., 2013; Xu & Peng, 

2017). However, these explorations can only provide a partial and crude account of the nature of 

learners’ language learning with mobile technology. Examination of learners’ selective 

appropriation of mobile learning resources (i.e., their lived experience with mobile technology 

resources) might help to better understand the nature and quality of learners’ mobile language 
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learning (Lai et al., 2018). Acknowledging learners’ selective engagement with varied learning 

activities afforded by the mediation of mobile technology could also help teachers better integrate 

learners’ preferences with classroom instruction (Reinders & Benson, 2017). 

      In this chapter, we apply Nation’s (2007) four-strands principle to guide our interpretation of 

learners’ experiences of informal mobile learning activities, as this principle can “usefully be applied 

when learners take control of their own learning” (Nation & Yamamoto, 2012, p. 173). In Nation 

and Yamamoto’s (2012) view, a good language learner should allocate equal amount of time to 

activities representing meaning-focused input (MFI, e.g., reading and listening), meaning-focused 

output (MFO, e.g., speaking and writing), language-focused learning (LF, e.g., vocabulary, grammar, 

pronunciation), and fluency development (FD, e.g., activities involving the use of known language 

knowledge). We thus categorize the activities into MFI, MFO, LF, and FD strands. Considering 

that the MFI and MFO activities somewhat overlap with activities of the FD strand in the mobile 

learning context (see Nation & Yamamoto, 2012), we discuss FD in reference to a combination of 

MFI and MFO activities. Specifically, this chapter examines, from a person-centred perspective, 

whether and to what extent L2 learners differ in their selective use of mobile technologies for 

language learning in their lifeworlds. The person-centred approach posits that, although each 

learner may have his/her own distinctive motives, attitudes, and favoured ways of processing 

language information, there may still exist learners who share common attributes or patterns in 

their learning experiences. With the empirical illustration presented in this chapter, we wish to show 

the existence of, and to identify the number and composition of, different learner types with 

distinct mobile learning patterns. Ultimately, it is hoped to show how a person-centred point of 

view can help advance our understanding of complex L2 phenomena.  

 

3.5.2 Method 

In our application of a person-centred approach to identifying different learner types, two steps 

were involved. First, we examined the existence of different learner types based on the similarities 

and differences of learners’ informal participation in varied mobile learning activities with a 

clustering technique, and uncovered the ways in which these learner types differed from each other. 

Second, the differences between the learner types were further tested with variables indicative of 

learners’ linguistic, motivational, and emotional characteristics, following Alexander and Murphy’s 

(1999) suggestion. According to Alexander and Murphy (1999), a good way to confirm the validity 

of group differences would be to compare the groups in terms of other independent variables. 
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3.5.3 Sample and relationally constituted variables 

Questionnaire data were collected from 238 Chinese EFL learners who were averaged 19 years old, 

all freshmen from different disciplinaries (e.g., Economics, Horticulture, Law, Physics, and 

Veterinary Medicine). They had limited use of English for communication and the medium of their 

in-class instruction was Chinese (i.e., their L1).  

      The questionnaire (see Appendix B) included items concerning participants’ mobile learning 

experiences, learning motivation and emotion, as well as their self-reported English proficiency. 

Mobile learning experiences encompass varied learning activities that are mediated by mobile 

technology, such as watching English movies and television series, listening to English songs and 

news, chatting in English over WeChat (a social communication app), etc. These activities may 

help to practice learners’ reading, listening, writing, and speaking, as well as other language features 

(e.g., vocabulary, grammar, and pronunciation); therefore, we, in light of the four strands principle 

presented in section 3.5.1, categorized these activities into meaning-focused input (including 

reading- and listening-related activities), meaning-focused output (including writing- and speaking-

related activities), language feature-based learning (including activities related to vocabulary, 

grammar, and pronunciation), and fluency development (a combination of meaning-focused input 

and meaning-focused output). Participants were asked to select the specific learning activities they 

engaged in for their practice of reading, listening, writing, speaking, and for their learning of 

language features (e.g., grammar, pronunciation, vocabulary) respectively. They were also required 

to report the amount of time they spent on practicing each English skill every day on a 6-point 

Likert scale (1 indicating no time spent, 2 indicating within ten minutes, 3 indicating ten to thirty minutes, 

4 indicating thirty minutes to one hour, 5 indicating one to two hours, and 6 indicating more than two hours).  

      Learner motivation was operationalized in line with Dörnyei’s (2009) L2 Motivational Self 

System. The variables indicative of learner motivation and emotion included Ideal L2 Self (5 items, 

indicating learners’ aspiration and desire for language learning), Ought-to L2 Self (6 items, measuring 

the attributes that one believes one ought to possess in order to avoid possible negative outcomes), 

L2 Learning Experience (6 items, concerning learners’ attitudes, as well as situation-specific motives, 

related to the immediate learning environment and experience), Motivated Learning Behaviour (8 items, 

examining the regulation of one’s learning behaviour), and L2 Anxiety (8 items, assessing the 

“degree of anxiety [in English], as evidenced by negative performance expectations and social 

comparisons, psychophysiological symptoms, and avoidance behaviours” (Horwitz & Young, 1991, 

p. 37). Another 6-point Likert scale was used for the measure of the items, with 1 indicating strongly 

disagree or not at all and 6 referring to strongly agree or very much. English proficiency, as an indicator 
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of participants’ linguistic states, was self-assessed by the participants based on a criterion-

referenced self-assessed checklist (i.e., DIALANG statements in CEFR, Council of Europe, 2001). 

Also 6-point Likert scale was used for this self-assessment, with 1 indicating very poor and 6 referring 

to very good.      

 

3.5.4 Data analysis and findings 

The data concerning participants’ mobile learning experiences were cluster-analysed (i.e., 

hierarchical clustering) using R 3.5.0, which led to the emergence of six self-similar clusters (i.e., 

learner types). Descriptive results are presented in Table 3.1. Significant differences between the 

clustered learner types were checked by means of one-way analyses of variance (ANOVAs). The 

group differences were further tested on variables indicative of participants’ motivational, 

emotional, and linguistic characteristics (Alexander & Murphy, 1999), as shown in Table 3.2. 

Additionally, close examination of the specific learning activities each type of learners engaged in 

also revealed distinct learning patterns. As a result, it was decided that the six clustered learner 

types exhibited meaningful distinctions and the learners in each type were strongly self-similar. It 

should be noted here that the contents included in Table 3.1 and Table 3.2 will be represented in 

Chapter 4 with detailed statistic results. It is not our intention to repeat ourselves; rather, we believe 

by including these tables in both chapters we may present our ideas or arguments in a much clearer 

way. 

 

 Table 3. 1 Descriptive results of the six clustered learner types 

Learner 

Types (N) 

Type 1 

(53) 

Type 2 

(74) 

Type 3 

(18) 

Type 4 

(16) 

Type 5 

(49) 

 Type 6 

(28) 

 
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

Reading                         1.06(.23) 2.69(.93) 1.61(.77) 4.38(.95) 3.45(.58) 4.14(.80) 

Listening 1.53(.69) 2.39(.77) 4.50(1.09) 4.31(.87) 3.10(.62) 4.79(.63) 

Speaking 1.23(.54) 1.72(.60) 2.67(1.13) 1.69(.79) 3.04(.49) 3.82(.72) 

Writing 1.15(.41) 1.62(.59) 2.33(1.13) 2.31(.87) 3.16(.62) 3.54(1.13) 

Language 

features 

1.28(.53) 2.08(.85) 2.11(1.13) 3.25(.93) 3.43(.67) 4.32(.90) 
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 Table 3. 2 Descriptive results of each type’s linguistic, motivational, and emotional states 

Learner 

Types(N) 

Type 1 

(53) 

Type 2 

(74) 

Type 3 

(18) 

Type 4 

(16) 

Type 5 

(49) 

Type 6 

(28) 

 
M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

L2Proficiency 2.73(.79) 2.90(.79) 3.10(.65) 3.40(.96) 3.27(.66) 3.56(.62) 

Ideal L2 self 3.47(1.26) 3.52(1.00) 3.72(1.31) 4.32(1.19) 3.74(1.05) 4.14(.77) 

Ought-to L2 

self 

2.82(.95) 3.02(.98) 2.92(1.06) 3.17(1.32) 3.00(.91) 2.86(1.08) 

Attitude 3.02(.90) 3.50(.72) 3.63(1.09) 4.16(.67) 4.05(.88) 4.28(.84) 

Motivated 

behaviour 

3.46(.96) 3.87(.76) 4.02(1.03) 4.16(.62) 4.31(.89) 4.20(.72) 

L2 Anxiety 3.97(1.16) 3.75(.91) 3.77(.75) 3.42(.85) 3.53(.87) 3.14(.79) 

 

Generally, Type 1 learners had the lowest scores in almost all language activities, which means 

that learners of this group spent little time learning English outside the classroom. According to 

the four strands principle, to learn a new language well, learners should allocate equal and 

considerable amount of time to MFI activities, MFO activities, LF activities, and FD activities 

(Nation & Yamamoto, 2012). Since Type 1 learners lacked adequate practice in all language aspects, 

this learner type was thus labelled the –MFI, –MFO, –LF, –FD type. This is also the type of learners 

who had the lowest level of self-reported English proficiency and learning motivation, but showed 

the highest level of anxiety. One possible explanation is that these learners did not see the relevance 

of English to their daily life or to their future life, and they did not enjoy English learning but rather 

regarded it as a school obligation (McCarty et al., 2017). 

Type 2 learners (henceforth the +MFI, –MFO, +FL, +FD type), though also spending little 

time practicing speaking and writing, were different in their allocation of time—about half an hour 

every day—for reading, listening, and vocabulary learning respectively. Of all learners surveyed in 

this study, 31% belonged to this learner type, potentially representing a large portion of EFL 

learners in China. They had a relatively large amount of language exposure but limited use of 

English for communication. This receptive nature of language learning usually leads to a large 

observed gap between their comprehension and production (Wen, 2018). A similar learning pattern 

was found in Type 4 learners (henceforth the ++MFI, –MFO, +FL, ++FD type), except that Type 

4 learners engaged in MFI activities to a larger extent. That is, although spending little time on 

speaking and writing practice, Type 4 learners practiced their reading and listening for one and a 

half hour every day respectively, and then learned vocabulary, grammar, and pronunciation for 
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another half an hour. This learning pattern (i.e., with a particular focus on receptive skills and 

language features) might be ascribed to Chinese students’ learning style. It is widely acknowledged 

that students from Confucian heritage cultures such as China and Japan are often found compliant 

and receptive in their language learning (McCarty et al., 2017). 

Although Type 2 and Type 4 learners similarly had a high level of anxiety, they diverged in 

their self-reported English proficiency and learning motivation. It appears to be case that learners’ 

engagement with learning activities is positively related to their language proficiency and 

motivational levels, which mirrors Ma’s (2017) findings in her multi-case study. Ma (2017) 

examined how mobile technologies mediated Hong Kong college-level students’ L2 learning, and 

found that students’ selective use of varied e-resources and tools was an outcome of the interaction 

of an array of factors, such as language proficiency, learner motivation, learning belief, study 

discipline, personal interests and goals.  

An ideal learning pattern (i.e., in line with the four strands principle) was found in Type 5 

learners (henceforth the +MFI, +MFO, +FL, ++FD type). These learners distributed comparably 

large amount of time (about half an hour every day) to learning each language aspect. That is, Type 

5 learners equally practiced their reading, listening, writing, speaking, and language features on their 

own initiative, with the help of mobile technologies. Again, a similar pattern was observed in Type 

6 learners (henceforth the ++MFI, ++MFO, ++FL, +++FD type). Similarly, these learners 

performed varied learning activities related to different English skills to a larger extent; that is, this 

is the type of learners who devoted the largest amount of time to practicing each strand of activities: 

about two hours every day on MFI (i.e., reading and listening), two hours on MFO (i.e., speaking 

and writing), and one and a half hours on LF (i.e., vocabulary, grammar, and pronunciation). 

Interestingly, Type 5 and Type 6 learners were similar not only in their learning pattern, but 

also in their linguistic, motivational, and emotional characteristics. The main differences between 

the two learner types lay in their engagement with specific learning activities. While Type 6 learners 

were more traditional and less creative in their selection of specific learning activities (e.g., watching 

videos, listening to audio, and searching e-news websites), Type 5 learners displayed a higher level 

of curiosity, and awareness of the affordances of mobile technologies for language learning and 

the potential technological resources available (Demouy et al., 2016). In other words, Type 5 

learners showed more dynamism in their choice of learning activities enabled by mobile 

technologies. For example, they liked to practice writing via online forum discussion, and were 

willing to use WeChat Public Platforms to practice their reading, listening, and specific language 

features (e.g., vocabulary, pronunciation). As mobile technologies advance rapidly, this learner type 
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might benefit more from the appearance of new resources and mobile activities. Previous studies 

(e.g., Lai & Gu, 2011) revealed a limited use of web 2.0 technologies in language learning. 

According to our study, it makes sense to empower this type of learners with more meta-cognitive, 

self-regulating capabilities to embrace web 2.0 technologies. The distinction between Type 6 and 

Type 5 learners also mirrors different views on language learning (a more conservative view vs. a 

more open and socially integrated one). Although both are forms of out-of-class language learning, 

the former seems to reflect more how learners learn in class while the latter is more likely to be a 

form of social learning.  Although it is not necessarily the teacher’s responsibility to organize 

learners’ mobile learning outside the classroom, teachers may also be able to help learners develop 

a more integrated view of traditional learning and innovative learning, thus better exploiting the 

learning potential of emerging mobile technologies (Kashiwa & Benson, 2018).   

Learner Type 3 (henceforth the ++listening, +MFO, +FL, ++FD type) is another cluster that 

emerged from the data. These learners spent about half an hour every day on the MFO strand and 

LF strand. What seems surprising was their overemphasis on listening practice. They had about 

one and a half hours every day allocated to listening to English materials. When looking closely at 

their preferred learning activities, listening to English songs stood out, which corroborated the 

view that “learners have their preferred channels to receive and process learning resources, in the 

form of online reading (textual), videos (visual) or songs (auditory)” (Ma, 2017, p.198). The 

observation that learners listened primarily to music also illustrates the potential of popular culture 

resources for language learning (Dubriel & Thorne, 2017). 

To summarize, by adopting a person-centred method (i.e., cluster analysis), this study revealed 

six distinct learner types whose learning patterns were mediated differently by their selective use of 

mobile technologies. It also presented how these differential learning patterns were related to their 

motivational, emotional, and linguistic profiles. In doing so, we were able to extend previous 

general conclusions that mobile technologies can potentially facilitate learners’ language learning 

(e.g., Burston, 2015), minimize their fear of embarrassment, and raise their motivation for language 

learning (e.g., Ma, 2017). It further elucidated how learners’ attributes (e.g., motivation, emotion, 

and language proficiency) interacted with varied technological resources to give rise to differential 

learning patterns that are specific to each learner type. In other words, the application of clustering 

techniques can shed light on the latent learner types that can easily be overshadowed by the 

aggregated data obtained at the group level.   
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3.5.5 Implications 

Our identification of different mobile learner types with a person-centred methodology has several 

implications for future L2 research and pedagogy. First, L2 learning, from a person-centred 

perspective, should be understood at the individual level as a process of many interrelated 

components jointly contributing to, and co-evolving throughout, the developmental process. 

Research describing and explaining individual trajectories of observed sub-system components and 

the clustering procedure described in this study could also be applied to diachronic developmental 

processes, with a view toward identifying ideal-typical trajectories and factors that account for the 

change or stability of these trajectories.      

Second, we suggest that the clustering procedure we discussed above could complement 

standard variable-centred analysis of experimental data. Prior to an intervention or a treatment, 

researchers could first issue a series of pre-tests and questionnaires to collect data on individual 

differences and could use clustering techniques to ascertain if the participants/learners can be 

clustered in meaningful ways (see Staples & Biber, 2015, for similar suggestions). Researchers could 

then examine possible interaction effects between different learner types and the intervention, 

which could provide valuable findings regarding personalized instruction and the design of more 

effective learning materials, tools, and task types. 

Third, a person-centred study could also be appropriately viewed as a needs analysis for task-

based language teaching (TBLT) and research (González-Lloret, 2014). The design of a TBLT 

curriculum, as proposed in Norris (2009), begins with an analysis, ideally multi-methodological, of 

learners’ needs, wants, and goals (see also Long, 2005). The clustering technique could potentially 

reveal learner types and their distribution, all profiled with distinct cognitive, motivational, 

emotional, and linguistic characteristics, which together further lays the foundation for identifying 

pedagogical tasks L2 learners could perform to amplify their learning potential.       

Fourth, as learners’ use of mobile technologies in language learning potentially blurs the 

boundary of formal and informal learning, acknowledging the existence of different learner types 

with distinct informal mobile learning patterns could help L2 teachers design a better integration 

between their in-class guidance and learners’ self-initiated learning outside the classroom (Wong et 

al., 2015), which mirrors Thorne and Reinhardt’s (2008) call for bridging activities that incorporate 

learners’ digital expertise, experience, and curiosity with instructor guidance, and hence helps L2 

educators to engineer optimal conditions for language learning (see also Reinhardt & Thorne, 2019). 

Collectively, a teacher’s job is no longer to teach but to create environments that maximizes learners’ 
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agentive role in language learning and which ecologically aligns with their personal interests and 

present as well as future needs (see Kassenberg et al., 2020, for detailed practice). 

  

3.6 Future directions and conclusion 

3.6.1 Theoretical implications of the “person-centred” approach 

To clarifying the definition of person-centred, a clear distinction should be made between the 

theoretical and methodological aspects of the person-centred approach. Statements like “cluster 

analysis” (e.g., Papi & Teimouri, 2014) or “clustering technique” (e.g., Lee et al., 2019) only imply 

the person-centred approach by the method it uses, ignoring the theoretical dimension. The 

person-centred approach, as proposed in this chapter, is grounded in the complex dynamic systems 

paradigm (de Bot et al., 2007; Larsen-Freeman & Cameron, 2008), which recognizes L2 learning 

as an individual learner’s use of language in spatial-temporal contexts (Larsen-Freeman, 2018). 

This recent focus on individuals in context has been described as the era of “person-

centredness” by Benson (2019), which he contrasts to earlier eras such as “the invisible learner” 

and “learner-centredness”. A person-centred approach understands L2 learning, use, and 

development at the individual level by regarding each individual as a functioning whole with its 

components (e.g., cognitive, affective, motivational, and linguistic variables) jointly contributing to 

what happens in the individual’s developmental process. Given that the number of interacting 

components and the way in which they interact are usually different for different learners, L2 

learning trajectories often differ across individuals (Lowie & Verspoor, 2019; Verspoor et al., 2017). 

  

3.6.2 Reconsidering issues of data aggregation 

Conventional research on L2 learning is often based on group studies with an assumption that 

results obtained at the group level can be generalized to each individual. However, the person-

centred perspective eschews the practice of overdetermined generalization, as learning patterns are 

often found to differ across individuals and contexts. The proposed invalidity of generalizing group 

findings to the individual is elaborated in Lowie and Verspoor’s (2019) discussion on the ergodicity 

problem. Lowie and Verspoor (2019) argued that the generalization of group observations across 

individuals can only be made under two conditions: the learner group is homogeneous and each 

individual’s learning process remains stable. In view of the individualized nature of L2 learning, 

both conditions are likely to be violated, as “a randomized group is most probably not homogenous 

and the data are not stable” (Lowie & Verspoor, 2019, p. 192).  
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Rather than using aggregated data with the whole group, our suggestion is to identify distinct 

and arguably self-similar subgroups. Molenaar and Campbell (2009) similarly suggest that 

generalization to the wider population can possibly be achieved “through the identification of 

subsets of similar individuals” (Molenaar & Campbell, 2009, p. 116). This type of generalization 

begins with an identification of subgroups of learners, each subgroup with similarly structured 

individuals. As such, findings of each identified subgroup could possibly be proximally generalized 

to the individual within it and vice versa. It should be noted that we are not saying that a standard 

variable-centred study at the group level is inferior to the person-centred approach. While research 

efforts are still needed to identify new variables influential for successful L2 learning with group 

studies, research focus should also include examining the individual in context by taking a person-

centred approach. 

  

3.6.3 The need for intensive studies of individual development 

When individual development is the focus, it is not evident that the conventional longitudinal 

approach, which is often characterized as group-based and with relatively few measurement points, 

is adequate. To better illuminate details of individual development, it is necessary to study the 

dynamics of change in the developmental process. To achieve this, Lowie (2017) proposes 

longitudinal case studies with intensive (frequent) and temporally arrayed sampling. We 

acknowledge that intensive data collection with many measurement points are logistically difficult 

to obtain, which further restricts the learners that can be included in such research. A good 

compromise, as exemplified in Lowie and Verspoor (2019), would be to embed a small sample of 

intensively studied persons within a conventional group study. The group study could provide us 

with valuable information about the relative weight of individual variables that are influential for 

L2 development, while the longitudinal case studies shed light on the process of individual 

development, and potentially, and reveal relatively homogeneous ideal-typical subgroups. 

The application of an ecological and person-centred approach means not rejecting but rather 

complementing the L2 frameworks developed in recent decades so as to optimally respond to the 

realities of our highly mobile, globalized, and digitalized world, in which millions of people 

endeavour to learn new languages, in different instructional settings, and for different reasons. 

Ultimately, we hope to draw from descriptively oriented longitudinal case studies and cluster 

analyses in order to better engineer conditions for language learning, both within and outside of 

instructional settings. 
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CHAPTER 4 

A person-centred approach to L2 learners’ 
informal mobile language learning3 

Abstract | Mobile technologies provide opportunities for L2 learners to engage in complex 

interactions involving a multitude of cognitive, meta-cognitive, and affective factors. 

Understanding the process of learners’ mobile language learning thus needs holistic approaches 

(Sockett & Toffoli, 2020) that integratively consider learner attributes and their interaction with 

mobile technologies. In this study, we applied a holistic person-centred approach to examining L2 

learners’ self-initiated engagement with mobile learning activities. Data were collected with a 

questionnaire and follow-up interviews. A cluster analysis performed on the questionnaire data 

yielded six types of learners with distinctly different learning experiences. We further found that 

each learner type brought along a distinct package of motivational, emotional, and linguistic 

interaction, and that the distinct learning experiences of each learner type bore different 

relationship to learners’ perceived L2 improvement. This study offers theoretical and 

methodological insights into the complexity and variety inherent in informal mobile language 

learning. Findings also inform teachers about the design of adaptive and tailored instruction and 

scaffolding. 

3 This chapter is based on: Peng, H., Jager, S., & Lowie. W. (2021). A person-centred approach to L2 learners’ informal 
mobile language learning. Computer Assisted Language Learning. doi: 10.1080/09588221.2020.1868532 
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4.1 Introduction 

Practice, conceptualized as repeated meaningful language use, has long been emphasized in many 

second and foreign language (L2) learning theories as “a primary shaper of linguistic form and the 

foundation for language learning” (Tyler et al., 2018, p. 5). L2 learners’ language use has 

traditionally been conceived as happening mainly within the classroom where learners engage in 

drills or decontextualized exercises. However, there is a growing recognition that the opportunities 

for language use have largely expanded because of emerging innovative mobile technologies. 

Considering these learning opportunities afforded by mobile devices (e.g., mobile phones, 

tablets), Kukulska-Hulme et al. (2007) made a distinction between formally designed activities, and 

informal learner-initiated activities which arise from their own learning needs and interests. Greater 

language gains were later found from learning informally in recent studies (e.g., Cole & 

Vanderplank, 2016). Our view is that a greater understanding of learners’ self-initiated language 

learning in the wild can help learners better self-regulate their language learning and also help 

instructors design instruction which provides a context wherein imported learning experiences 

from the wild can be analysed and enhanced (Dubreil & Thorne, 2017). As such, we take a 

particular interest in exploring how L2 learners informally engage in learning activities that are 

mediated by mobile technologies, and how their informal learning experiences taking place out of 

school might be further supported.  

Despite its considerable learning potential, informal mobile language learning (IMLL) remains 

largely uncharted territory (Godwin-Jones, 2019). The limited research on IMLL often adopts a 

variable-centred approach, viewing learners’ IMLL experiences, their linguistic and educational 

background, motivation and emotion, as well as learning outcomes as separate variables, and 

examining the association and interaction between them (e.g., Lai & Zheng, 2018; Ma, 2017).  In 

the wake of an increasingly accepted view that recognizes language learning as a dynamic process 

in which learner-internal and -external variables are concurrently at play (e.g., de Bot et al., 2007), 

a shift of paradigm from variable-centredness to person-centredness is occurring. In line with this 

shift, the present study adopts a person-centred approach to researching IMLL, embracing a 

holistic view that recognizes variables as inseparable components shaping learners’ IMLL 

experiences. This approach enables us to identify and classify learners with shared patterns of 

IMLL experiences in a bottom-up manner, and interpret each pattern in relation to learner 

characteristics in affective, cognitive, and metacognitive dimensions.   

Another reason for us to adopt a person-centred approach is the recognition of individual 

heterogeneity in IMLL. While we have gained some understanding of the nature, experiential, and 
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developmental affordances of IMLL, researchers (e.g., Kusyk, 2017) have increasingly observed 

that learners’ IMLL experiences are highly individualized. This individual heterogeneity is largely 

due to the diversity inherent in IMLL: different learners with different learning interests and goals 

interact with a diverse set of devices and resources in multiple ways. To unpack the learner 

heterogeneity, one needs a bottom-up approach, looking for emergent patterns that arise from the 

data and building hypotheses, rather than using a priori categories for analysis (see Godwin-Jones, 

2019). The identification of typically occurring patterns could lead to a more predictable 

manifestation of learners’ IMLL experiences, and reveal hidden groups of learners who share 

similar IMLL patterns. In other words, by classifying individuals with shared learning patterns into 

groups, distinct homogeneous groups can be identified and a careful generalization across 

individual cases can be made. 

Overall, we believe that adopting a person-centred approach can make a significant 

contribution to the IMLL field, as it provides an innovative way of researching complex IMLL 

phenomena. In this article, we begin with a rationale for researching IMLL, and then present 

theoretical tenets and analytic methods for the study. What follows is a detailed description of 

research questions, method, and findings. We further discuss the findings in relation to theoretical 

models and previous studies, and provide pedagogical suggestions and research implications. This 

article concludes by highlighting the importance of using person-centred methods in future IMLL 

research and L2 research in general.  

 

4.2 Background 

4.2.1 Mobile-assisted language learning in informal contexts 

During the past two decades, Mobile-Assisted Language Learning (MALL), defined as the use of 

“mobile technologies in language learning” (Kukulska-Hulme, 2013, p. 3701), has been widely 

investigated. Early MALL studies were mostly accomplished in formal instructional contexts (see 

Burston, 2015), examining learning resources and materials developed purposely by the teacher or 

researcher. Although meta-analyses of MALL research (Sung et al., 2016; see also Chapter 2) have 

quantitatively confirmed its positive effect on listening, speaking, reading, writing, and vocabulary 

learning, Levy (2015) noted that those carefully controlled experiments often require modification 

of naturally occurring settings and thus may obscure factors (e.g., learner motivation, emotion) that 

might moderate the MALL effect (Ma, 2017). 

Taking this into account, recent thinking on MALL foregrounds learner agency and 

researchers start to explore learners-initiated language learning with mobile technology, as they 
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believe “[i]t is vital to develop some understanding of learner-led activities and learners’ practices 

in informal mobile language learning if we are to make the best use of MALL and to advise learners 

accordingly” (Jones et al., 2018, p. 8). The informal learning opportunities that mobile technologies 

facilitate are numerous and diversified (Reinhardt & Thorne, 2019). For example, learners can have 

access to authentic learning materials by listening to songs and watching TV series or films. They 

can use L2 in personally meaningful and purposeful ways, posting on social media, playing digital 

games, creating videos, or communicating with other learners on social networks. In the current 

study, we will use the term IMLL to include all activities that involve the use of mobile technologies 

and the language learning occurring outside the classroom.       

There may be favoured learning activities (e.g., songs or movies) that motivate learners to 

engage with linguistically rich materials. That is, using mobile technologies for informal language 

learning may have a positive motivational impact on learners. For example, Lamb & Arisandy 

(2020), by using Dörnyei’s (2009) L2 Motivational Self System (L2MSS) as the main framework, 

investigated the relationship between learners’ online informal use of English and their motivation 

to learn English, and found that high levels of online English use and learning were associated with 

high global motivation to become competent in English. Besides being motivated, learners may 

also feel less nervous or embarrassed as they engage in informal learning activities. Take speaking 

as an example, in IMLL contexts learners have more opportunities for oral communication via 

videoconferencing or online game playing, which makes them less anxious than classroom contexts 

where speaking practices have to be under the watchful eye of the instructor. Collectively, learner 

characteristics like motivation (Lamb & Arisandy, 2020) and L2 anxiety (Lee et al., 2019) have been 

found related to different informal learning experiences, which further lead to differing learning 

achievement in terms of speaking and vocabulary (e.g., Lee & Dressman, 2018). In these studies, 

learners’ motivation, emotion, and learning achievement were regarded as distinct variables and 

investigated separately. 

This variable-centred analysis has gradually been challenged, as more interrelated, holistic 

views are emerging in the MALL field (Godwin-Jones, 2019; Kusyk, 2017; Sockett & Toffoli, 2020) 

and other fields related to language learning (e.g., de Bot et al., 2007; Larsen-Freeman & Cameron, 

2008). For example, Demouy et al. (2016), in reviewing learners’ use of mobile devices for language 

learning, found that actively engaged learners displayed “a high level of curiosity and knowledge 

regarding the affordances of mobile devices and what potential resources are available” (p. 20). 

González-Lloret and Ortega (2014) suggested that technology-mediated tasks might reduce 

learners’ anxiety while increasing their motivation, thus promoting learners’ participation. Lai and 
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Zheng (2018) further showed that learners’ selective use of mobile technologies in L2 learning was 

an outcome of the interaction between learner attributes (e.g., motivation, emotion), learners’ 

perception of learning activities, and the tempo-spatial learning context. As such, variables are 

interrelated in a dynamic manner and it is their interplay that gives rise to individuals’ learning 

experiences. This holistic idea is inherent in the person-centred approach recently emerging in the 

L2 field (Larsen-Freeman, 2018), an approach that is ecological (Levine, 2020) as well because it 

sees the learner, learner attributes, and learning resources in the environment in terms of their 

interconnections. 

 

4.2.2 A person-centred approach to researching IMLL 

Instead of taking separate variables as analytic units, the person-centred approach views each 

individual as a functioning whole, with interwoven components jointly contributing to the process 

of individual development. Components here refer to, for example, learning behaviours, learner 

motivation and emotion, and the learning environment. They are traditionally viewed as distinct 

variables influential for L2 learning, but in the person-centred approach they are used to 

concurrently shape individuals’ language learning and should be interpreted in relation to each 

other. In other words, the interconnectedness of components is core to a person-centred 

perspective, which is in line with the complex dynamic systems theory (CDST) thinking that has 

increasingly been embraced in the language learning field (de Bot et al., 2007; Larsen-Freeman & 

Cameron, 2008). 

Basic tenets of the person-centred approach are presented in Chapter 3: (1) The learning 

process is partly specific to individuals; (2) The learning process is complex and is conceptualized 

as involving factors (i.e., learner-internal and -external factors) that interact at various levels; (3) 

There is a meaningful structure in individual growth and also in differences between individuals’ 

characteristics; (4) Learning processes involve structures organized and functioning as patterns of 

operating factors, where each factor derives its meaning from its relations to others. Although there 

is, theoretically, an infinite variety of differences with regard to process characteristics at the level 

of the individual, at a more global level typical learning patterns across individual variety tend to 

emerge (see also Bergman & Magnusson, 1997). 

Applying these tenets to IMLL, the person-centred approach pursues an integrative 

consideration of learners’ attributes (e.g., motivation, emotion, language proficiency) and their 

interaction with mobile technologies. Different learners, with personal learning goals and interests, 

may differently interact with mobile learning materials available, which results in potentially 
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divergent IMLL experiences. Despite learners’ different learning experiences, the last tenet 

mentioned above also posits that there may exist typical learning patterns (often limited in number) 

that emerge from the data and transcend the individual variety. Molenaar and Campbell (2009) 

suggested identifying such patterns by way of uncovering a particular group that is composed of 

individuals with similar learning experiences. Cluster analysis (CA) might perfectly serve this 

purpose. 

As a statistical technique, CA is capable of clustering individuals into groups based on their 

similarities, and identifying non-overlapping clusters/groups wherein individuals have similar 

patterns (Staple & Bieber, 2015). These data-generating learner groups diverge largely from the 

learner groups targeted in traditional group studies. In traditional group studies, it is the researcher 

who selects or creates learner groups based on pre-conceived categorizations, while person-centred 

methods, in a more ecologically valid manner, identify learner groups composed of learners with 

shared learning patterns that emerge from the data (Lee et al., 2019; Papi & Teimouri, 2014). 

In sum, the current study adopts a person-centred approach and applies the clustering 

technique to examine learners’ informal participation in mobile learning activities in the context of 

mainland China, where learners have limited use of English (as a foreign language) for daily 

communication and the medium of English instruction is mainly Chinese. As mobile technologies 

nowadays generate multifarious English learning opportunities for Chinese students outside the 

classroom, understanding their self-initiated use of mobile technologies for English learning is of 

great importance. Specifically, we intend to identify the number and composition of distinct learner 

types based on the similarities and differences of their IMLL experiences. A related goal is to reveal 

how these learner types with distinct IMLL experiences relate to their learner attributes (e.g., 

linguistic, emotional, motivational characteristics) and their perceived learning improvement. 

Specific research questions to be addressed are: 

RQ1. Do Chinese learners of English display different IMLL engagement that characterizes 

them into distinct learner types? 

RQ2. How do these learner types (if any) relate to learner attributes and their use of mobile 

technologies? 

RQ3. What is the relationship between learners’ IMLL engagement and their perceived learning 

improvement? 
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4.3 Methodology 

This research consisted of two stages. In the first stage, we, in reference to previous studies on out-

of-class language learning with technology (e.g., Kusyk, 2017; Lai et al., 2018; Ma, 2017), developed 

and distributed a questionnaire to gather information on learners’ IMLL experiences, their English 

proficiency, motivation, and emotion. In the second stage, interviews were conducted to find 

explanations for the (different) patterns of relations between IMLL experiences and learner 

attributes identified in the questionnaire data. 

 

4.3.1 Participants 

Convenience sampling strategy (Dörnyei, 2007) was adopted to select the participants of the study. 

A total of 240 students from a university located in Southwest China were approached. These 

students were taking English classes at the time of data collection towards the end of the 2017–

2018 academic year. A link to an online questionnaire was sent to 240 students. After discarding 

incomplete questionnaires, 238 survey responses were collected, in which 100 participants (42%) 

were male, and 138 (58%) were female. Specifically, they were studying Economics (10.9%), 

Horticulture (18.5%), Law (10.9%), Chinese language and literature (22.7%), Physics (21%), and 

Veterinary Medicine (16%). The participants were all freshmen and none of them had experience 

of being abroad. 47 of the participants volunteered to take part in the follow-up interview. 

 

4.3.2 Instruments and procedure 

The questionnaire consisted of four parts: Part I included items regarding learners’ background 

information such as gender, educational level, and self-reported English proficiency. English 

proficiency, as an indicator of learners’ linguistic states in this study, was self-assessed by the 

participants based on a criterion-referenced self-assessed checklist (i.e., DIALANG statements in 

CEFR, Council of Europe, 2001). The checklist concerning reading, writing and listening ability 

was sent to the participants together with the questionnaire, and all participants were required to 

consult it when self-assessing their proficiency. A 6-point Likert scale was used for this self-

assessment, with 1 indicating very poor and 6 referring to very good. 

Part II concerned learners’ IMLL experiences, encompassing varied learning activities such as 

searching English learning websites, watching English movies, television series, listening to English 

songs and news, chatting in English over WeChat, etc. Given that the access to some resources 

(e.g., Google+, Facebook, Twitter, YouTube) is limited in Mainland China, it was decided to 
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sideline these resources in the questionnaire. As we were particularly interested in students’ self-

initiated English learning with mobile devices (e.g., mobile phones, tablets, laptops) following 

Trinder (2017), we asked the participants to report the specific learning activities they performed 

to practice their reading, listening, writing, and speaking skills, as well as language features such as 

vocabulary, grammar, and pronunciation on their own initiative. The participants were also asked 

to report the amount of time they spent on practicing each English skill every day on a 6-point 

Likert scale (1 indicating no time spent, 2 indicating within ten minutes, 3 indicating ten to thirty minutes, 

4 indicating thirty minutes to one hour, 5 indicating one to two hours, and 6 indicating more than two hours). 

Note that some IMLL activities can promote the practice of more than one English skill. For 

instance, TV series, films, and other video clips might be used to practice listening, speaking, and 

pronunciation; therefore, we left it to the participants to decide which skill they had practiced with 

these activities. 

Parts III and IV included items that measured learners’ motivational and emotional states. 

Motivation was operationalized in line with Dörnyei’s (2009) L2MSS, following Lamb and Arisandy 

(2020). The variables (Cronbach Alpha reliability indexes included) indicative of learner motivation 

and emotion included ideal L2 self, ought-to L2 self, L2 learning experience, motivated learning 

behavior, and L2 anxiety: 

Ideal L2 Self (5 items, α = .894), indicating learners’ aspiration and desire for language learning 

(e.g., ‘I can imagine myself speaking English with international friends or colleagues’). 

Ought-to L2 Self (6 items, α = .856), measuring the attributes that one believes one ought to 

possess (i.e., various duties, obligations, or responsibilities) in order to avoid possible negative 

outcomes (e.g., ‘If I fail to learn English, I’ll be letting my parents and teachers down’). 

L2 Learning Experience (6 items, α = .866), concerning learners’ attitudes, as well as situation-

specific motives, related to the immediate learning environment and experience (e.g., ‘Do you 

really enjoy learning English on mobile devices’). 

Motivated Learning Behavior (8 items, α = .884), examining the regulation of one’s learning 

behavior (e.g., ‘I would like to use mobile devices to learn English, even if I were not required’). 

L2 Anxiety (8 items, α = .889), assessing the “degree of anxiety [in English], as evidenced by 

negative performance expectations and social comparisons, psychophysiological symptoms, 

and avoidance behaviours” (Horwitz & Young, 1991, p. 37) (e.g., ‘I always feel that the other 

students speak the English better than I do’).    

Items indicative of participants’ motivation and emotion were mostly adapted from previous 

research instruments (e.g., Papi & Teimouri, 2014). Another 6-point Likert scale was used for the 
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measure of the items, with 1 indicating strongly disagree or not at all and 6 referring to strongly agree or 

very much.  

The questionnaire was translated into Chinese, using the back translation method (Lai et al., 

2018). The Chinese questionnaire version was fine-tuned via a pilot study with 15 college students. 

After completing the questionnaire, they were asked about the difficulties they had encountered in 

understanding and answering the items, and unclear items were modified. Appendix B presents a 

full list of the items concerning IMLL activities, learner motivation, and emotion. 

Semi-structured interviews were conducted in Chinese by the first author through WeChat (a 

social communication app) individually with 47 volunteers. They were asked to confirm the IMLL 

activities they used to practice different English skills (revealed in the questionnaire), to narrate 

their most frequently engaged IMLL activities, and to explain how useful they considered these 

activities to be for the development of different skills. During the interviews, the researcher took 

detailed notes of the interviewees’ responses to each question. The interview questions are 

presented in Appendix C.    

 

4.3.3 Data analysis 

The questionnaire data concerning the participants’ IMLL experiences were cluster-analysed using 

R 3.5.0. The hierarchical cluster analysis (HCA) applied in the study is a multivariate exploratory 

technique used for identifying new groups or patterns in a bottom-up manner (Staples & Biber, 

2015). Within HCA, Ward’s method as a linkage method was adopted to minimize within-cluster 

variance in the clustering process. Significant differences between the clustered groups were 

examined by means of one-way analyses of variance (ANOVAs). Following this, each group’s 

motivational, emotional, and linguistic characteristics were examined. 

To gain further insight into the participants’ IMLL experiences, the interview responses were 

translated into English, and analysed using thematic analysis, a general method for qualitative 

analysis (Attride-Stirling, 2001). Specifically, we coded each interview for themes related to the 

specific IMLL activities the participant engaged in, the tools and resources he/she used, and the 

English skills he/she perceived as having improved. 

 

4.4 Results 

In this section, we present the results associated with each research question, beginning with a 

summary of the learner types that were characterized by different IMLL experiences. 
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4.4.1 Do Chinese learners of English display different IMLL engagement that characterizes 

them into distinct learner types? 

Through the clustering procedure, we observed six learner types with distinct IMLL experiences 

emerging from the questionnaire data. We examined how the six learner types were configured 

differently based on their engagement with IMLL activities, results of which are presented in Table 

4.1. 

Learner Type 1 (N = 53) was found having the lowest scores in all aspects of English learning 

(i.e., about 1.00 in reading, listening, writing, speaking, and specific language features on a 6-point 

Likert scale), which indicates that this learner type barely learned English on their own initiative. 

In stark contrast, Learner Type 6 (N = 28) had the highest scores in almost all English aspects (i.e., 

about 4.00 in each aspect). That is, they engaged in IMLL activities related to English reading, 

listening, speaking, and writing respectively for about one hour every day, and learned vocabulary, 

grammar and pronunciation for another one and a half hour. Similar to Type 6, Learner Type 5 (N 

= 49) also practiced each English skill to an equal extent, though the time (i.e., about half an hour 

per day) to was relatively shorter than Type 6 learners. 

Learner Type 4 (N = 16) was distinct from other learner types in that learners of this type basically 

involved themselves in comprehension-based IMLL activities. They spent about one hour each 

day practicing their English reading and listening respectively, and focused on vocabulary learning. 

However, they had little time devoted to speaking and writing practice. This case also held for 

Learner Type 2 (N = 74), albeit with less time spent on reading- and listening-related IMLL 

activities than Type 4 learners. Of all the participants surveyed in this study, 31% belonged to this 

group. 

There was yet another learner type (Type 3, N = 18) that focused specifically on their listening 

practice and spent more than one hour every day listening to English. Apart from listening, learners 

of this type seldom engaged in IMLL activities related to other skills.  

ANOVAs confirmed significant differences among the six learner types in terms of their 

reading-related activity engagement [F(5, 232) = 110.19, p = .00], listening-related activity 

engagement [F(5, 232) = 106.49, p = .00], speaking-related activity engagement [F(5, 232) = 85.53, 

p = .00], writing-related activity engagement [F(5, 232) = 68.34, p = .00], and specific feature-related 

activity engagement [F(5, 232) = 75.11, p = .00].  
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It is worth noting that, despite the amount of time the six learner types devoted to IMLL 

activities being distinctly different from one another, interview data revealed similarities across 

learner types with regard to their most frequently engaged IMLL activities. For example, learners 

would turn to English TV series, films, and other video clips for listening and speaking practice, 

turn to English news, websites and learning apps for reading practice, and rely on social 

communication such as sending text messages and writing emails in English for writing practice. 

As one interviewee from Learner Type 3 commented, ‘I enjoy my time listening to English songs 

when I’m in bed at night. It soothes me after a long day’s study. Every time when the singer sings 

a song, I’d like to mouth the lyrics along. I think it helps with my listening and speaking abilities.’ 

The interviews also suggested that some learners had limited knowledge of efficient ways to 

integrate mobile technologies into their English learning. One interviewee from Learner Type 1 

mentioned that she always did what the English teacher asked, and was ignorant of some popular 

apps (e.g., Ximalaya FM, a listening learning application) available for English learning. 

 

4.4.2 How do these learner types relate to learner attributes and their use of mobile technologies? 

We further examined the six learner types in terms of their self-reported English proficiency, 

learning motivation, and anxiety level, as indicative of their linguistic, motivational, and emotional 

characteristics. The comparative results are presented in Table 4.2. 

In terms of English proficiency, we found that Type 1 learners had the lowest score (M = 2.73, 

SD = 0.79) while Type 6 learners had the highest score (M = 3.56, SD = 0.62). Although the self-

reported proficiency of the six learner types were found significantly different [F(5, 232) = 6.68, p 

= .00], post hoc comparisons using the Tukey HSD test indicated that there were no statistically 

significant differences among Learner Types 4, 5, 6 and between Learner Types 2, 3. 

As regards learner motivation, significant differences among the six learner types were found 

in the aspects of ideal L2 self [F(5, 232) = 2.85, p = .02], learning attitude [F(5, 232) = 12.88, p 

= .00], and motivated behaviour [F(5, 232) = 6.08, p = .00]. Similar to the English proficiency, the 

highest scores for ideal L2 self, learning attitude, and motivated behaviour were all found in Learner 

Type 6, whereas Type 1 learners got the lowest scores. Still, there existed no significant differences 

among Learner Types 4, 5, 6 and between Learner Types 2, 3 in their ideal L2 self, learning attitudes, 

and motivated behaviour. We also observed that the ought-to L2 self of the six learner types was 

not significantly different [F(5, 232) = 0.45, p = .81]. Interestingly, all learner types got relatively 

high scores for the ideal L2 self, and relatively low scores for ought-to L2 self, suggesting that these 

Chinese students had strong visions of themselves as future users of English. 
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The situation for anxiety is opposite to the pattern identified in English proficiency and learner 

motivation: Type 1 learners exhibited the highest level of anxiety whereas Type 6 learners were the 

least anxious ones. Again, although we found significant differences among the six learner types 

[F(5, 232) = 3.41, p = .01], post hoc comparisons showed that the differences were not significant 

for Learner Types 1, 2, 3, and for Learner Types 4, 5. Noteworthy is that all learner types 

experienced some level of anxiety when learning English as a foreign language, including Learner 

Type 6, the type of learners with the highest English proficiency and learning motivation. 

The quantitative analyses reported above showed no significant differences in learners’ 

motivational, emotional, and linguistic states among Learner Types 4, 5, and 6. And yet meaningful 

distinctions among these learner types were observed in their engagement with specific IMLL 

activities: While Type 6 learners opted for more traditional ways to improve their English skills 

(e.g., watching video, listening to audio, searching e-news websites), more dynamic patterns were 

observed in Types 4 and 5. Specifically, Types 4 and 5 learners were prone to use social 

communication apps (e.g., WeChat Public Platforms) to practice reading and listening. They also 

tended to engage in less popular writing activities such as online forums discussion.  

This distinction between a more conservative and a more socially integrated learning was 

corroborated by our interview data. For example, an interviewee from Learner Type 6 was keen 

on learning English by watching TV series. She was a big fan of Criminal Minds, an American crime 

drama television series: ‘I started watching this series years ago. At the beginning and end of each 

episode, there are quotations from some famous people. I always took notes of these quotations, 

memorizing them or sharing with my friends’. Another interviewee from Learner Type 5 was goal-

oriented and wanted to develop ‘a native-like competence in both spoken and written English’. He 

loved to share English learning resources and materials in a systematic manner via Weibo (a Twitter-

like social media platform), where he had more than a thousand followers who were active in 

discussing English learning with him. 

 

4.4.3 What is the relationship between learners’ IMLL engagement and their perceived English 

improvement? 

To explore the relationship between learners’ IMLL engagement and learning outcomes, we 

analysed the interview data concerning the participants’ (47 volunteers) perceived English 

improvement. Specifically, we calculated the proportion of learners who perceived improvement 

in terms of different English skills for each learner type, as shown in Table 4.3. Because the 

volunteered interviewees were unevenly distributed over the six learner types, results should be 
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interpreted with caution. We excluded Learner Types 1 and 3 from our analysis here due to the 

limited number of interviewees from these two learner types. 

 

Table 4. 3 Proportion of learners who perceived having improved English skills 

Learner Types 
(N) 

Type 1 
(3) 

Type 2 
(8) 

Type 3 
(2) 

Type 4 
(12) 

Type 5 
(16) 

Type 6 
(6) 

  Listening 67%a(2) 75%(6) 0 58%(7) 50%(8) 67%(4) 

  Reading 33%(1) 37%(3) 50%(1) 50%(6) 62%(10) 67%(4) 

  Speaking 33%(1) 0 0 17%(2) 37%(6) 50%(3) 

  Writing 0 0 50%(1) 25%(3) 31%(5) 50%(3) 

  Language features 33%(1) 62%(5) 100%(2) 75%(9) 56%(9) 83%(5) 

Note. a67% here indicates that, out of the three interviewees who came from Learner Type 1, two perceived 
their listening as having improved through their IMLL engagement. 
 

 

For the remaining learner types, the English skills learners perceived as having improved were 

found largely consistent with their actual IMLL engagement (i.e., how much time they spent on 

practicing those particular skills). As aforementioned, Type 5 and Type 6 learners allocated a 

comparably large amount of time to listening-, reading-, speaking-, writing-, and language feature-

related IMLL activities every day, in accord with which we found that learners from these two types 

viewed mobile technologies as effective in improving their listening, reading, speaking, writing, and 

helpful for their language feature learning. This tight link between learners’ IMLL engagement and 

their perceived English improvement was also observed in Learner Types 2 and 4. For learners of 

these two types who mainly engaged in comprehension-based IMLL activities, they perceived that 

the use of mobile technologies had improved their listening and reading, but not speaking and 

writing.  

 

4.5 Discussion 

One of the challenges in IMLL research is the profiling of learners for adaptive scaffolding and 

intervention (Kusyk, 2017; Sockett & Toffoli, 2020). The present study aimed to address the 

challenge by taking a person-centred approach to identifying multivariate profiles of learners using 

a set of behavioural, motivational, emotional, and linguistic variables that concurrently shaped 

learners’ IMLL. 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 78PDF page: 78PDF page: 78PDF page: 78

Chapter 4  

 

66 

4.5.1 Different learner types emerging based on their IMLL engagement 

By applying the clustering technique to analyse Chinese students’ self-initiated mobile English 

learning, we found different learner types with distinct IMLL experiences. There is, for example, 

one learner type that barely spent time on English learning outside the classroom. Other types of 

learners (i.e., Type 5 and Type 6) tended to allocate a comparably large amount of time to 

performing reading-, listening-, writing-, speaking-, and language feature-related IMLL activities. 

Still other types of learners (i.e., Type 2 and Type 4) were likely to engage in comprehension-based 

(e.g., listening and reading) IMLL activities, falling short of English use for communication. 

That is, by taking a person-centred approach, this study shed light on hidden learner types that 

were overshadowed by the learner variety and heterogeneity which characterize learners’ IMLL 

experiences (Kusyk, 2017). As the different learner types had meaningfully distinct IMLL patterns, 

combining them would produce a poorly defined one-size-fits-all scenario for language learning 

and teaching. This finding renders strong support to Staples and Biber’s (2015) view that clustering 

techniques can “provide a bottom-up way to identify new groups that are better defined with 

respect to target variables” (p. 243). 

 

4.5.2 Motivational, emotional, linguistic interaction of different learner types 

The study examined the linguistic, motivational, and emotional profiles of the different learner 

types. There was some evidence that each learner type brought along a distinct configuration of 

motivational, emotional, and linguistic interaction. Take Learner Types 2 and 4 as an example, 

although these two types had similar IMLL experiences, namely engaging mainly in receptive 

learning activities (albeit to different degrees), they differed significantly in terms of their 

motivation, anxiety, and self-reported English proficiency. In other words, the similar learning 

patterns were formed as a result of an interplay of different motivation, anxiety, and proficiency 

levels, which mirrors what Ma (2017) found in her multi-case study.  

A related observation is that, for some learners (Type 5 and Type 6) having similar learning 

patterns, even though they were consistent in their linguistic, motivational, and emotional states, 

they might still diverge in terms of the way of engaging in specific IMLL activities. We noticed in 

our questionnaire data that, while Type 6 learners opted for more traditional ways to improve their 

English, Type 5 learners displayed a higher level of curiosity and a better awareness of potential 

technological learning resources (e.g., social communication apps, online forums) (Demouy et al., 

2016). Previous studies (e.g., Lai & Gu, 2011) revealed a limited use of web 2.0 technologies in 

language learning. According to our study, it makes sense to empower Type 5 learners with more 
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meta-cognitive, self-regulating capabilities to embrace the web 2.0 technologies, as we suggested in 

Chapter 3. 

Our findings corroborate the ecological view that Levine (2020) proposes, which sees the 

learner, learner attributes, and technological resources in terms of their interconnectedness. The 

present study highlights the importance of exploring underlying mechanisms of the intricate 

interaction between learner attributes and learning resources. To this end, an integrative 

consideration of learner-internal and environmental variables is warranted. As the person-centred 

approach views each individual as a relationally constituted whole where intra- and extra-individual 

attributes and resources jointly contribute to the learning process, we expect more studies that 

adopt person-centred methods to advance our understanding of the complex IMLL phenomena.  

 

4.5.3 The relationship between learners’ IMLL experiences and their perceived L2 

improvement  

The study also considered the relationship between learners’ IMLL experiences and their perceived 

learning improvement. We found that the language skills they perceived improved were consistent 

with the specific language aspects they practiced with mobile technology. This finding partly 

corroborates the relation between learners’ learning patterns and their perceived usefulness of 

mobile technologies in language learning revealed in Lai et al. (2018). Broadly speaking, the stronger 

learners perceived the usefulness is, the more engaged they would be, echoing Thoms’ (2014) idea 

that “the value of an affordance is partly determined by how a participant perceives it, and this 

perception in turn affects his/her decision whether to make use of it or not” (p. 726). While this 

finding is potentially interesting, we are cautious in our interpretation of its importance, because 

the participants who were interviewed were not evenly represented from the six learner types. 

 

4.6 Methodological and pedagogical implications 

The identification of different learner types (each type composed of learners with similar 

multivariate profiles) allows us to conduct research on relatively homogeneous learner groups that 

emerge from the data rather than on the groups precategorized by the researcher. The validity of 

those precategorized groups has been challenged, as L2 researchers (Godwin-Jones, 2019) 

increasingly recognized that individuals comprising a priori categories, such as gender, age, or 

language proficiency, are remarkably heterogeneous in other learner attributes such as motivation, 

emotion, and preferred way of learning. As such, we recommend to complement standard variable-



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 80PDF page: 80PDF page: 80PDF page: 80

Chapter 4  

 

68 

centred analysis of experimental data with a clustering procedure. That is, before implementing an 

intervention or a treatment, researchers could issue a series of pre-tests and questionnaires to 

collect data on individual differences and use clustering techniques to ascertain the existence of 

different, yet meaningful, learner types. Researchers could then examine possible interaction effects 

between different learner types and the intervention, which could provide valuable findings for the 

design of more effective learning materials, tools, and tasks. Similar suggestion was also offered in 

Chapter 3 when we described the usefulness of adopting a person-centred methodology in future 

L2 research. 

Also noteworthy is that various analytic algorithms and models for describing and profiling 

learning processes and outcomes have proliferated in recent years. For example, Lee et al. (2019) 

employed a model-based clustering technique in their analysis of data obtained from an earlier 

experimental design, and identified different (hidden) groups/patterns that had been 

overshadowed by the average obtained through data analysis at the group level. 

This study not only brings methodological contribution to advance our understanding of 

IMLL but also informs the design of adaptive instruction that better integrates and complements 

learners’ preferred IMLL experiences. For instance, to motivate the learners (Type 1 in our study) 

who barely engage in any IMLL on their own, teachers can incorporate existing mobile 

technologies (e.g., films, songs, social networking, and digital games) into in-class instruction for a 

supplementary purpose (Reinders & Wattana, 2014). This is quick and practical, as teachers can 

keep their traditional instruction (often test-oriented and form-focused) while potentially having 

more students become increasingly engaged in IMLL activities. 

For the learners (Type 2 and Type 4) who mainly participate in comprehension-based IMLL 

activities, teachers can have students engage in an IMLL-integrated project (preferably production-

driven) as mandatory. A nice example would be Sauro and Sundmark (2019), in which a fanfiction 

project was carried out as part of a mandatory course at a Swedish university. This course organizes 

students into groups of three to six to collaboratively write blog-based role-play fanfiction. In 

completing the required writing tasks, students can make use of the available mobile devices and 

resources. And for the learners (Type 5 and Type 6) already having equal practice in all language 

aspects on their own initiative, teachers can keep an inventory of the mobile learning resources 

these students typically employ, together with their learning goals and interests, based on which 

teachers can help students construct their own IMLL programs (see also Lee, 2020). In this way 

students can practice IMLL activities effectively and continuously, independent of teachers’ 

intervention. This brings us one step closer to Hubbard’s (2020) desirable and viable vision that 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 81PDF page: 81PDF page: 81PDF page: 81

L2 Learners’ IMLL Experiences 
 

 

69 

“teachers today have an opportunity not available to previous generations of preparing their 

students for lifelong learning” (p. 408). 

 

4.7 Limitations and future research 

Some limitations of the present investigation should also be acknowledged. First, the different 

learner types observed in this study were based on a sample of college English learners in China. 

More studies that adopt person-centred methods are needed to examine the IMLL phenomena in 

other socio-educational contexts. In addition, although large-scale questionnaires have been 

considered as valuable research tools to generate and test hypotheses, the data obtained are 

retrospective in nature, which may not accurately reflect learners’ individual attributes. Future 

research that triangulates the questionnaire data with more objective measures of L2 proficiency 

and L2 improvement would yield more robust results.  

Another limitation concerns learners’ IMLL engagement, which we categorized into reading-, 

listening-, writing-, speaking-, and language feature-related learning activities. As we noted in the 

Instruments section, sometimes different skills can be practiced in the same IMLL activity, so it may 

be difficult to categorize the activity accurately. Future studies may consider splitting up a general 

skill (e.g., listening) based on the specific purpose of the learning activity (e.g., listening for global 

understanding, listening for details) (see Vandergrift & Goh, 2012). 

Last but not the least, the generalisability of the results may be restricted by the cross-sectional 

design. We acknowledge the fact that learners may change their IMLL patterns over time in 

response to changes in learning contexts and their developing awareness of the potential of mobile 

technologies in language learning. Therefore, we suggest more studies to be carried out to analyse 

and cluster learners based on their IMLL experiences at different time points, thus providing 

nuanced profiling of IMLL dynamics. 

 

4.8 Conclusion 

Although there have been attempts to profile L2 learners’ IMLL experiences (e.g., Lai & Zheng, 

2018), such attempts seldom examine the underlying assumption for profiling learners and 

clustering them into homogeneous groups. By adopting a person-centred method (i.e., cluster 

analysis), the present study identified a set of variables that characterize learners’ distinct 

experiential, motivational, emotional, linguistic, and achievement profiles in a bottom-up manner. 
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Results of this study can serve as building blocks to further scale the ecological learner 

profiling. More research that exploits the emerging data-mining analytic techniques, either 

exploratory (as in our case) or model-based (Lee et al., 2019), is needed to determine personalized 

IMLL learner profiles, experiential and developmental patterns. The learner types established in 

this study can also provide clear guidance for determining effective feedback and scaffolding 

tailored to learners’ different IMLL experiences, and their current motivational and emotional 

states. From a practical point of view, this endeavour helps learners—and teachers—more 

powerfully “integrate semiotic engagement and structured reflection as mutually beneficial 

activities” (Dureil & Thorne, 2017, p. 3).
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CHAPTER 5 

Unravelling the idiosyncrasy and 
commonality in L2 developmental processes: 

A time-series clustering methodology4 

Abstract | Informal mobile language learning (IMLL) can be characterized as contextualized, 

heterogeneous, and even idiosyncratic. In this study, we propose a time-series clustering 

methodology for researching IMLL learners’ learning and development of another language, with 

a view to unravelling the essential uniquenesses and commonalities in IMLL learners’ 

developmental processes. Intensive longitudinal writing samples from nine IMLL learners were 

collected and analysed with the methodology proposed, which first depicted individual-level 

developmental trajectories of writing complexity that were idiographic or individual-specific, and 

then distilled salient developmental patterns that transcended the individual heterogeneity. These 

typically emerging patterns across individuals demonstrate a more predictable and interpretable 

manifestation of IMLL learners’ developmental processes. Methodological and pedagogical 

implications of adopting the time-series clustering methodology are further discussed in the chapter. 

4 This chapter is based on: Peng, H., Jager, S., & Lowie. W. (submitted). Unravelling the idiosyncrasy and commonality in L2 
developmental processes: A time-series clustering methodology. 
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5.1 Introduction 

Influenced by the desire to unravel the process of language development (Lowie, 2017; Ortega & 

Byrnes, 2009), second and foreign language (L2) research has increasingly accepted the complex 

dynamic systems view that recognizes language as a complex system with many interconnected 

subsystems, and language development as a dynamic process wherein a multiplicity of factors are 

involved and interact with each other (e.g., Larsen-Freeman, 2006; de Bot et al., 2007; Verspoor et 

al., 2011). Given that the number of factors at play and the way in which they interact are often 

different for different learners, the process of L2 development may take a variety of forms (van 

Geert, 2019) and even be characterized as specific to each individual (Chan et al., 2015). This is 

especially the case in today’s globalized and technologized world where L2 learners have available 

a multiplicity of learning resources and materials online through which to explore personal, often 

largely distinct, learning goals, interests, and preferences, and which may lead to divergent learning 

experiences and developmental processes (Kusyk, 2017; Sockett & Toffoli, 2020).  

To provide insight into the dynamic, and often individually owned, process of L2 development, 

a growing number of studies have adopted a longitudinal case studies design (e.g., Bulté & Housen, 

2018; Larsen-Freeman, 2006; Chan et al., 2015). Longitudinal case studies with relatively dense 

observation points describe the developmental process for a single individual in great detail. 

However, this wealth of data at the individual level challenges L2 researchers seeking analytic 

methods that are insightful for drawing conclusions beyond the individual (Bulté & Housen, 2020a). 

This methodological challenge is even greater for researchers who are interested in learner-initiated 

language learning that occurs in informal, out-of-class contexts (Benson & Reinders, 2011; Kusyk 

2017; Sockett & Toffoli, 2020) where learners take control of their own learning in the absence of 

any pedagogical infrastructure. It is thus pertinent to find ecologically valid ways to generalize 

beyond individuals, which may help research on (informal) language learning transcend “the that’s 

interesting stage” (Gass, 2006, p. 213, emphasis in original) and arrive at “findings that are 

interpretable with some degree of confidence within the [specific] setting” (Byrnes, 2020, p. 242).  

Situated in an informal mobile language learning context, the present article introduces the use 

of a time-series clustering technique in describing the essential similarities and differences in 

developmental trajectories across individuals. Specifically, we will first examine individual-level 

developmental processes when L2 learners informally participate in varied learning activities 

outside the classroom, and then identify developmental patterns or similarities that transcend the 

individually distinct processes with a time-series clustering technique. In providing this explication 

we have three interrelated goals: first, to advance our understanding of L2 learning and 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 85PDF page: 85PDF page: 85PDF page: 85

Language Development Through IMLL Participation 
 

 

73 

development in an increasingly technologized world by including learners’ informal learning in 

their lifeworlds; second, to develop innovative means for addressing the complexity of (informal) 

learning phenomena that accommodate individual variability and divergent developmental 

trajectories; and, third, to tentatively affirm and operationalize the generalizability of learners’ 

developmental trajectories, an issue potentially with educationally consequential implications 

(Byrnes 2019).  

 

5.2 Background 

5.2.1 Informal mobile language learning  

Emerging (mobile) technologies with accompanying multifarious online resources provide 

language learners with contextualized learning opportunities inside and outside the classroom 

(Reinhardt & Thorne, 2019). The present study takes a particular interest in L2 learners’ out-of-

class learning with technology. We use the term informal mobile language learning (IMLL) to refer to 

learner-initiated learning activities that involve the use of mobile technologies and that occur 

outside the classroom. Documented examples of IMLL include listening to songs, watching 

television series or films, surfing the websites, posting on social media, playing digital games, 

creating videos, and communicating with other learners on social networks. These activities expose 

learners to a wide range of lexical and grammatical forms and enable them to engage with language 

content that is more centrally embedded in their lifeworlds than classroom-based learning materials 

(Roos & Nicholas, 2020). 

It has been hypothesized, and begun to be empirically confirmed, that these activities bear a 

positive relationship with L2 learning outcomes such as vocabulary, reading, listening, writing, and 

speaking (e.g., Lee, 2019; Sundqvist & Wikström, 2015; Sylvén & Sundqvist, 2012). While 

acknowledging the increasingly established benefits of technology for L2 learning gains, it should 

also be noted that “the Net is, by design, an interruption system, a machine geared for dividing 

attention” (Carr, 2011, p. 131), and that learners may experience “continually distracting challenges 

(especially with social media) caused to language study practices” (Murray et al., 2020, p. 251). As 

such, mobile technology may also negatively impact L2 learners’ IMLL experiences and learning 

outcomes. 

With a limited number of IMLL studies and their mixed results for language learning, IMLL 

as an emerging field has nearly no evidence for what should be considered typical learning 

outcomes for learners’ IMLL participation (see an overview in Sockett & Toffoli, 2020). It is 
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imperative that this field benefits from further investigation, particularly with a longitudinal design, 

that allows an in-depth examination of learners’ IMLL experiences and accompanying learning 

outcomes. As Byrnes (2019) noted:  

If we wish to understand in sophisticated and substantive ways the changing 

configurations that shape the teaching–learning context, we will need a stronger 

prism than the call for ‘longitudinal studies’ or the appeal to the dynamic and non-

linear nature of language development. (p. 525) 

Adopting a longitudinal, process-oriented approach to IMLL is also warranted by the complexity 

inherent in IMLL. That is, language learners typically use a variety of resources whose type, 

availability, and usefulness are likely to evolve. These publicly available and constantly expanding 

learning resources may not be uniformly noticed or taken advantage of. Rather, different learners 

variably interact with the diversified semiotic resources, which results in potentially divergent 

developmental processes where the same input may be acted upon in different ways that are 

contingent upon the learner’s immediate needs and goals. 

 

5.2.2 Making development a core construct for IMLL  

The term development is increasingly used as a key construct for understanding informal language 

learning (Godwin-Jones, 2019; Kusyk, 2017; Sockett & Toffoli, 2020). Its preferred use over terms 

learning/acquisition recognizes the highly contextualized and variable nature of L2 learning, as well 

as the dynamic and emergent process of language learning (Larsen-Freeman, 2015). Such a 

recognition is of particular relevance to informal language learning, which is characterized by 

learner variety and learning heterogeneity. That is, learners with personal learning interests and 

goals may differently interact with a diverse set of technological tools, resources, and materials, 

leading to their largely distinct learning experiences and developmental processes.  

Understanding the individually distinct developmental processes involves a shift away from 

traditional studies that collect one or a few data points from a group of learners in order to inform 

population-level conclusions. Rather, it entails collecting many data points from a small number of 

learners to intensely describe the unique properties of individual development. A corollary of this 

shift is that the modelling and description of variables at the group level cannot be directly 

translated into the understanding of a single individual’s developmental process (see detailed 

discussion on the ergodicity problem in Lowie & Verspoor, 2019; see also our Introduction). This 

point can be illustrated by Larsen-Freeman’s (2006) observation that, while the group average was 
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featured by a smoothly ascending curve, some individuals showed regress and progress in their 

language performance over time, and others remained relatively unchanged. She thus concluded 

that traditional group studies, despite insightful in presenting the grand sweep effects of factors 

affecting language use and development, lack the robustness in disclosing unique properties of 

each individual and should be complemented with longitudinal case studies that can “provide a 

true description of the behaviour of the individual” over time (p. 601).  

To uncover individual developmental processes with longitudinal case studies entails 

investigations into “person-centredness” to be conducted in applied linguistics research (Benson, 

2019, p. 67) and in IMLL research in particular (Godwin-Jones 2019). It should be noted that this 

is not a suggestion to revert back to “the abstraction of [learners’] attributes and behaviours” 

(Benson, 2019, p. 66), but to consider “the individual learner operating in a spatial-temporal context” 

(Larsen-Freeman, 2018, p. 59). To elaborate what person-centredness means, we presented a theoretical 

framework called person-centred approach in Chapter 3. Fundamental to the approach is a focus 

on the individual. Specifically, it views each individual as a dynamic system, with interwoven 

components jointly contributing to the process of individual development (Bergman & Magnusson, 

1997). As the components at play and the way in which they interact are often different for different 

individuals, the process of language development is likely to be individual-specific.  

Focusing on the developmental process at the individual level does not mean that we should 

abstain from searching for general regularities of language development across individuals. The 

person-centred approach posits that, although the process of development tends to be idiographic 

(i.e., specific to the individual), there still exists meaningful structure in the developmental 

characteristics across individuals (see Bergman & Lundh, 2015). In other words, typical 

developmental patterns (often limited in number) that transcend the individual uniqueness can 

appear at a higher and macro level (Baba & Nitta, 2014). Molenaar and Campbell (2009) suggested 

to uncover such patterns by means of identifying homogeneous groups composed of individuals 

who share similar patterns in a bottom-up manner. The salient patterns identified can serve as a 

more predictable manifestation of IMLL learners’ developmental processes, which help arrive at 

findings that are interpretable beyond the individual level to a group of similarly structured 

individuals.  

This bottom-up approach is particularly relevant for IMLL which is unscheduled, impromptu, 

and unofficial in nature; that is, there are no well-defined start and end time points, no unity of 

curriculum, and no predetermined or controlled learning circumstances for IMLL phenomena 

(Sockett & Toffoli, 2020). In other words, research into IMLL practices may not be capable of 
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legitimately studying the impact of a specific learning practice/activity on a given group of learners 

over a given period of time. A more feasible way, instead, is to first examine individual-level IMLL 

experiences and developmental trajectories, and then compare the developmental trajectories of 

different individuals, with a view to unveiling salient patterns that transcend the individual variety 

(Godwin-Jones, 2019). Such research potentially informs language instructors’ conception of L2 

learning and their design and integration of learners’ IMLL in L2 learning agenda.  

 

5.2.3 Proposing a time-series clustering methodology for identifying developmental patterns 

The present study adopts a time-series clustering technique to study learners’ language 

development through IMLL participation over ten months. The time-series clustering procedure 

consists of two consecutive analyses: first, a time series analysis to describe individual-level 

developmental trajectory; second, a cluster analysis to identify developmental patterns shared by 

different individuals. We will return to the two analyses and their combination in our Data analysis 

section.  

Previous examination of the change and variation in individual developmental process has 

adopted a wide range of analytic methods, such as analyses of variability, visualization techniques, 

and dynamic modelling techniques (e.g., Caspi, 2010; Chan et al., 2015; Larsen-Freeman, 2006). As 

the present study takes a particular interest in learners’ general developmental trajectories through 

IMLL participation, we opt for a time series analysis to detect developmental characteristics. Time 

series analysis is an analytic method appropriate for intensive longitudinal data at the individual 

level measured repeatedly at regular intervals (Velicer & Molenaar, 2013). It can shed light on 

important features of longitudinal data, such as developmental trend, rate of change, and temporal 

dependence, which all have been alluded to or emphasized in previous studies on L2 development 

(Baba & Nitta, 2014; Chan et al., 2015; Larsen-Freeman, 2006).  

The time-series analysis, together with previously used analytic methods (e.g., analyses of 

variability, visualization techniques, dynamic modelling techniques), focuses on the developmental 

dynamics specific to each individual. It is important to stress that, while learners may have 

individually owned developmental processes, salient patterns that hold across individuals may still 

emerge from the data, a point implied by the person-centred approach and previous studies (Bulté 

& Housen, 2020b; Caspi, 2010).  

Identifying the salient patterns, however, is no easy task. It requires (quantitative) methods 

that reliably capture the essential similarities and differences across individual dynamics. We 

propose a clustering technique which surfaces as a reliable tool serving the purpose. Cluster analysis 
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is an exploratory technique that allows “the classification of cases into a number of groups [or 

clusters]” (Crowther et al., 2020, p. 4; see also Staple & Biber, 2015), and, in language learning 

research, it has been used to identify hidden groups of learners (Papi & Teimouri, 2014) or to find 

similarities (or patterns) between individual cases (e.g., Geveke et al., 2017).  

Collectively, with a time-series clustering methodology, it is possible to depict individual-level 

trajectories of language development (which may be idiographic or individual-specific), and to distil 

developmental patterns that transcend the individual-level developmental heterogeneity as they 

emerge from the data. These salient patterns identified across individuals can shed light on 

signature dynamics of developmental processes, potentially contributing to the construction of 

models of how IMLL learners change and develop another language. 

 

5.3 The present study 

The present study reports on findings from a larger project that investigates Chinese university 

students’ informal engagement in English (as a foreign language) learning with technology. In the 

study, we use a time-series clustering methodology to analyse intensive writing samples we collect 

over a period of 10 months from nine Chinese EFL learners with extensive IMLL experiences, 

with a view to unravelling the essential uniquenesses and commonalities in learners’ developmental 

processes through IMLL participation. Given the novelty of the methodology, our research 

questions are modest:  

RQ1. Can we identify developmental patterns that transcend individual developmental 

trajectories? 

RQ2. Are these developmental patterns indicative of typical learning outcomes of learners’ 

IMLL participation over time? 

 

5.3.1 Participants 

This 10-month-long study was carried out in extracurricular, out-of-class environments. 

Participants were 9 Chinese university students majoring in physics (4 females, 5 males) who were 

on average 19.11 years old (SD = .92) and had learned English as a foreign language (EFL) for an 

average of 10.67 years (SD = 1.22). When the present study began, they had all passed the CET-4 

(College English Test Band 4, a national English proficiency test for non-English majors), and 

generally received 90 minutes’ English in-class instruction (Chinese as the medium of instruction) 

each week.  
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As the study focused on the participants’ IMLL experiences, we also collected information on 

the participants’ out-of-class engagement with learning resources and materials with mobile 

technology at the start of the study, with the questionnaire (see Appendix B) we designed for the 

study reported in Chapter 4. Generally, the participants would spend 2 to 3 hours every day learning 

English through (mobile) technologies outside the classroom on their own, searching English 

learning websites, watching English movies and television series, listening to English songs and 

news, posting on social media in English (e.g., WeChat), playing digital games in English, or 

communicating with other English learners through social networks. Sockett and Toffoli (2020) 

suggested to examine whether and how language learning takes place through learners’ informal 

participation in (mobile) learning activities “among learners who have no [or limited] formal 

contact” with target language (p. 481), so, in the present study, we used a nonrandom, purposeful 

sampling method (Merriam & Tisdell, 2016) and recruited 9 participants who (a) had passed their 

CET-4 and had limited in-class instruction, and (b) spent considerable amount of time learning 

English outside the classroom, largely with mobile technologies. 

 

5.3.2 Fanfiction task         

To track language development in an ecologically valid manner, we used a task that originates in 

informal online practice—Fanfiction—to collect written data from January 2019 and October 2019. 

Fanfiction refers to “writing that continues, interrupts, reimagines, or just riffs on stories and 

characters other people have already written about” (Jamison, 2013, p. 17). In the present study, 

all fanfiction tasks were related a British television drama series Silk. This TV mini-series is episodic, 

with the same group of characters experiencing different, but analogous, situations from week to 

week. Using analogous tasks instead of a repeated-task design, we tried to minimize the task effect 

on the participants’ written products while avoiding having the participants performing the same 

task repeatedly. The episodic TV series was also chosen because of its potentially motivating effect; 

that is, the participants might become interested in following the further twists and turns 

undergone by characters they have gotten to know. 

We used a writing prompt for each fanfiction task. Table 5.1 depicts one such task prompt. 

During the task completion process, the participants had access to any online resources and 

materials that helped them generate ideas, collect related information, and overcome English 

language difficulties. To maintain the participants’ motivation to write every month, the first author 

wrote some encouraging comments on all compositions the participants wrote. Throughout the 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 91PDF page: 91PDF page: 91PDF page: 91

Language Development Through IMLL Participation 
 

 

79 

study, a total of 90 writing samples were collected, with each participant completing 10 fanfiction 

tasks.        

 

Table 5. 1 Example fanfiction task prompt 

Task assignment Watch Silk Episode 1, Season 1 closely, choose a character you 

like the most, and write/retell the story in 300–400 English 

words from the perspective and voice of the particular 

character you choose. 

Task description You may use online resources and materials (e.g., websites, 

dictionaries) to help you understand and develop the story; 

You may also borrow words and phrases from the episode you 

watched in your writing process.   

 

5.3.3 Complexity measures 

The writing samples collected were analysed on seven complexity measures (shown in Table 5.2) 

that have long been used to gauge “the extent to which language produced in performing a task is 

elaborate and varied” in L2 research (Ellis, 2003, p. 140). Specifically, the seven measures can 

capture different aspects of syntactic and lexical complexity (see also Mazgutova & Kormos, 2015), 

as corroborated and suggested in a number of studies (e.g., Bulté & Housen, 2020a; Jarvis, 2013; 

Norris & Ortega, 2009). 

 

Table 5. 2 Information on linguistic complexity measures 

Variable   Measures 

Syntactic complexity  at the sentential level the Mean Length of T-unit (MLTU) 

at the clausal level the mean number of dependent clauses per T-unit (DC/TU) 

at the phrasal level the mean number of complex nominals (CN) 

the mean number of modifiers per noun phrase (M/NP) 

Lexical complexity  lexical variability  the measure of textual lexical diversity (MTLD) 

lexical rarity the log frequency of content words (LFCW) 

lexical disparity  the latent semantic analysis index (LSA)   

 

Syntactic complexity at the sentential level was measured by means of the Mean Length of T-

unit (MLTU), which was often used as an indicator of overall syntactic complexity. The mean 

number of dependent clauses per T-unit (DC/TU) was adopted to capture complexity at the clausal 
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level, which is a common metric measure amount of subordination. At the phrasal level, complexity 

is measured by calculating the mean number of complex nominals (CN). All three measures were 

retrieved via Synlex. In consideration of the recent recognition of the use of complex phrasal 

constructions (e.g., noun modifiers) as a characteristic of the writings of advanced learners (Biber 

et al. 2011), we also included the mean number of modifiers per noun phrase (M/NP) to reflect 

syntactic complexity at the phrasal level, calculated through Coh-Metrix 3.0 (Graesser et al., 2011). 

These four syntactic complexity measures gauged complexification at the sentential, the clausal, 

and the phrasal level. According to Norris and Ortega (2009), L2 learners complexify these 

different levels of syntactic organization at different stages of development so the inclusion of all 

three levels helps depict a fuller trajectory of L2 development. 

In terms of lexical complexity, we incorporated Jarvis’ (2013) recent work on lexical diversity, 

examining lexical rarity, volume, variability, evenness, disparity, and dispersion. As suggested by 

Jarvis, volume (i.e., the total number of words produced in the text), evenness (i.e., how evenly 

word tokens are distributed across types), and dispersion (i.e., the mean distance between different 

tokens of the same type) are highly intercorrelated. Given that in this study the number of words 

the participants produced was specified in the task prompt, we decided to focus on the rarity, 

variability, and disparity dimensions. The most common measure of lexical variability used in L2 

research is Type-Token Ratio (TTR) (Templin, 1957), defined as the ratio of the number of 

different lexical items (i.e., words) to the total number of words. Considering some severe criticisms 

of the use of TTR (Engber, 1995), we employed the measure of textual lexical diversity (MTLD), 

which has been found least affected by text length (McCarthy, 2005). MTLD was computed in 

Coh-Metrix 3.0. To assess lexical rarity, we used the log frequency of content words (LFCW). The 

use of the log frequency measure instead of the raw frequency value was motivated by Davis’ (2005) 

suggestion that the log statistics can differentiate among the frequency values of rare words better 

than the lemmatized count. As regards disparity (i.e., the degree of differentiation between lexical 

types in a text, Jarvis, 2013), the latent semantic analysis (LSA) index was applied. The measure 

establishes the relevance of ideas to the topic and determines the similarity of meaning between 

words, sentences and paragraphs. All three measures were calculated through Coh-Metrix 3.0. 

 

5.3.4 Data analysis 

To be able to visualize and analyse the concurrent development of the seven complexity measures, 

we used standardized scores (i.e., z-scores) to bring them to the same scale, following Larsen-

Freeman (2006), and Bulté and Housen (2020b).  
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In order to capture the developmental trajectories of the participants’ complexity, we 

performed time series analyses at the individual level. That is, for each participant, we ran a time 

series analysis on his/her seven complexity measures respectively. Each time series analysis yielded 

three parameters: intercept, slope, and autocorrelation. The first parameter, intercept, refers to the 

starting value of a linear regression line fitted to the longitudinal data of complexity. The second 

parameter, slope, estimates the rate of change of complexity over time. It reveals whether the 

participants’ written complexity is increasing, decreasing, or keeping constant. The autocorrelation 

parameter measures “the linear relationship between various values of an observed time series”, 

indicating the degree of dependence in the longitudinal data under examination (Maharaj et al., 

2019, p. 12). Commonly expected values for such autocorrelation in human developmental data 

range between 0 and 1, and a near-zero autocorrelation means that the measure value at any time 

point is immune to the value measured on previous occasions. It is worth noting that there are 

different time series statistical models that can be used for different goals, such as describing the 

process of change through time, examining concurrent development of and interaction between 

variables, and exploring the effect of an intervention or critical event (Jebb et al., 2015). In this 

study, we chose a linear regression model that depicts the simplest developmental characteristics, 

because it made the interpretation of data straightforward (Singer & Willett, 2003), and, more 

importantly, because the time-series parameters (intercept, slope, and autocorrelation) yielded here 

can shed light on issues concerning whether, to what extent, and in what ways learners develop 

their L2 through IMLL participation, issues inadequately evidenced in the IMLL field. In 

calculating the time-series parameters, we followed the procedure described in Simplilearn (2018).  

To identify the typical developmental patterns that have the potential to transcend the 

individual trajectories, we applied a cluster analysis on the three parameters yielded in the time 

series analysis. Specifically, an agglomerative hierarchical clustering algorithm was employed in the 

analysis, which assumes no particular number of clusters, and allows homogeneous clusters to 

emerge from the data. During the clustering procedure, Ward’s method as a linkage method and 

Euclidean as a distance measurement were chosen to minimize within-cluster variance (Crowther 

et al., 2020). R script for the cluster analysis can be found in Appendix D.  

 

5.4 Results 

The results will be presented in two parts corresponding with the two research questions asked. 

The main set of analyses (i.e., the time-series clustering procedure) identified developmental 

patterns that emerged from the relatively intensive dataset (RQ1), results of which will be first 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 94PDF page: 94PDF page: 94PDF page: 94

Chapter 5 

 

82 

presented. The second part related to the development of different aspects of complexity through 

participants’ IMLL participation (RQ2).      

 

5.4.1 Identifying developmental patterns with the time-series clustering technique 

A separate time series analysis was performed on each complexity measure for each participant. A 

total of 63 (9 participants x 7 measures) time series analyses were carried out, revealing the 

developmental rate, route, and ultimate outcomes of different complexity measures for different 

participants. A descriptive summary of the 63 time-series parameters can be found in Appendix E.  

The time-series parameters (i.e., intercept, slope, and autocorrelation) varied greatly in the 

seven measures for each participant and across participants as well, which causes problems for the 

visual identification of potential patterns, as acknowledged in previous research (e.g., Chan et al., 

2015). Instead of using averaged values to abstract and make sense of the overall picture of 

complexity development in the IMLL context, we employed a cluster analysis to identify 

developmental patterns of complexity that emerge from the data. 

As a statistical technique, cluster analysis is useful for classifying cases into clusters based on 

similarities in developmental processes, and components in each cluster are strongly self-similar. 

While various system levels can be set as cases (e.g., a class, an institution, an individual), this study 

tactically regarded different measures of complexity as cases that can be understood to have their 

own developmental trajectories, following Wright and Zimmermann’s (2019) suggestion. That is, 

the dataset for cluster analysis consists of 63 cases (7 complexity measures for 9 participants), each 

with three parameters (i.e., intercept, slope, and autocorrelation). It should be noted that, prior to 

the clustering procedure, the data were assessed for multivariate outliers using a Mahalanobis 

Distance Test (Tabachnick & Fidell, 2013). Five multivariate outliers were identified and removed 

(see Appendix E). As cluster analysis is “based on strength of and relationships among several 

variables” (Papi & Teimouri, 2014, p. 495), including these outliers would lead to biased estimates 

of cluster formation. 

The cluster analysis performed on the time-series parameters yielded five clusters. Each cluster 

consisted of cases that had similar parameter combinations (i.e., intercept, slope, and 

autocorrelation). A visual representation of the five clustered groups is presented in Figure 5.1, and 

final cluster membership (which was also used for group comparisons) is presented in Table 5.3. 

A nonparametric Kruskal-Wallis rank sum test revealed significant differences between the five 

groups in terms of intercept (H(4) = 44.81, p = .000), slope (H(4) = 34.29, p = .000), and 

autocorrelation (H(4) = 11.64, p = .020). 
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 Figure 5. 1 Five-cluster dendrogram 

 
 
Table 5. 3 Summary of the five clusters in terms of time series parameters 

  Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5   

(N = 2) (N = 4) (N = 10) (N = 33) (N = 9)   

Mean(SD) Mean(SD) Mean(SD)    Mean(SD) Mean(SD)   

   Slope -3.22(0.05) -1.01(0.60) -0.15(0.13) 0.19(0.20) 0.57(0.60)   

   Intercept 30.48(0.05) 16.83(1.85) 5.15(1.48) 0.94(1.41) -6.33(2.99)   

Auto-correlation 0.41(0.01) 0.18(0.14) 0.11(0.09) 0.23(0.13) 0.26(0.15)   

  
 

To visually inspect how the five clusters of complexity measures developed over the course of 

the study (i.e., 10 months), we plotted concurrent developmental paths of the five clustered groups, 

as shown in Figure 5.2. An average for the entire sample measures was also plotted, which served 

as a point of reference for the developmental trajectories of the five clusters identified. The sample 

average appeared to increase over the period of 10 moths, albeit in a nonlinear manner. It is also 

evident in Figure 5.2 that the five clusters seemed to have followed divergent developmental paths, 

an observation supported by the descriptive statistics of each cluster (shown in Table 5.3).   
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Figure 5. 2 Concurrent developmental trajectories of the five clusters 

 

In Table 5.3, we present the clusters in the ascending order of slope (indicative of rate of change) 

from Cluster 1 to Cluster 5. The slope as a function of time describes the degree to which 

complexity measures are changing, explicating both the directionality (increasing or decreasing) and 

magnitude of the development over time. Specifically, Clusters 1, 2, and 3 with slope values ranging 

from -3.22 to -0.15 underwent a downward developmental trend over time. Evident in Figure 5.2 

is that the Clusters 1, 2, and 3 would have been completely obscured, had we used the sample 

average to make sense of the overall picture of complexity development as did in previous group 

studies. 

As for the remaining two clusters (i.e., Clusters 4 and 5), an upward trend was detected. Among 

the total of 63 cases, 42 (66.7%) belonged to these two clusters, which means the majority of the 

complexity measures experienced an increase over time in their developmental trajectories. More 

specifically, Cluster 5 was characterized by the highest value in slope (0.57), indicating a relatively 

rapid increase over time. Components of Cluster 4, increasing at a relatively slow rate (i.e., slope 

value at 0.19), mirrored the developmental trend of the sample average the most. And this is the 

cluster that contained more than half of the cases (52.3%). 

In sum, the quantitative analyses (i.e., the time-series clustering technique) revealed that, while 

all the cases (i.e., complexity measures) examined in this study were found idiosyncratic (i.e., having 

their individually owned developmental trajectories), they also showed commonalities or patterns in 

terms of developmental rate, route, and ultimate outcomes (as indicated by the time-series 

parameters of each cluster) across cases at the cluster-level. In other words, all the complexity 
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measures can be characterized as one of the five developmental patterns identified in the five 

clusters.  

 

5.4.2 Mapping the developmental patterns onto the development of different aspects of 

complexity 

In the preceding section we have confirmed the existence of and identified distinctly different 

developmental patterns of complexity measures at the cluster level. To better understand how the 

participants’ different aspects of complexity developed over time, we further examined the 

components that composed each cluster, which are presented in Table 5.4. 

Instead of presenting a comprehensive analysis of all the components of the five clusters, here 

we pay specific attention to certain developmental patterns of complexity that held for a majority 

of the participants (i.e., at least five participants in our case).  

Table 5.5 shows the development of different aspects of complexity for different participants. 

As far as syntactic complexity measures are concerned, most participants (i.e., five participants or 

more) experienced the developmental pattern of Cluster 4 (i.e., an increase over the course of the 

study) in their MLTU (a measure of syntactic complexity at the sentential level). The development 

of other three syntactic complexity measures (DC/TU, M/NP, CN) was more complicated, with 

no unified developmental patterns found that held for a majority of the participants. In the case of 

clausal complexity (as measured by DC/TU), for example, some participants had the 

developmental pattern of Cluster 2, others had the developmental pattern of Cluster 4, and still 

others had the developmental pattern of Cluster 5.  

With regard to lexical complexity measures, a majority of the participants (i.e., at least five 

participants) underwent the developmental pattern of Cluster 4 in their MTLD (a measure of lexical 

variability) and LFCW (a measure of lexical rarity). Again, the development of the lexical disparity 

(as measured by LSA) was more complicated, without a unified developmental pattern found that 

held for most of the participants. 

To summarize, all participants were found having experienced an increase in complexity over 

10 months’ IMLL participation, mastering both syntactically and lexically more complex language 

use in their written production. More specifically, consistent upward patterns that held for the 

majority of the participants were found in the development of sentential complexity, lexical 

variability, and lexical rarity.  
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Table 5. 5 Different complexity measures related to different clusters for different participants 

     S1  S2  S3  S4  S5  S6  S7  S8 S9 

Syntactic 

Complexity 

Measures 

 MLTU C5 C4   C4   C4 C4 C4 C3 

 DC/TU C4 C2 C5 C4 C2   C4 C4 C5 

 M/NP C5 C4 C3 C1 C4 C4 C4 C5  C3 

 CN C5 C4 C3 C4 C2 C4 C3 C3 C5 

Lexical 

Complexity 

Measures 

 MTLD C4 C4 C4 C4 C4 C3 C3 C4 
 

 LFCW C4 C4 C4 C4 C4 C4 C4 C4 C1 

 LSA C5 C4 C3 C3   C4 C4 C5 C2 

Note. C1, C2, C3, C4, and C5 are short for Cluster 1, Cluster 2, Cluster 3, Cluster 4, and Cluster 5 respectively.  
 

 

5.5 Discussion  

This study focused on Chinese university students’ self-initiated English learning experiences 

outside the classroom. We wanted to know firstly whether the time-series clustering technique can 

reliably describe the individual-level developmental trajectories over time and quantitatively identify 

the developmental patterns/similarities that emerge from the data (RQ1), and secondly whether 

such data-generating developmental patterns can be considered typical learning outcomes of 

learners’ IMLL participation to be acted upon by well-specified curricular contexts (RQ2).   

The first research question (RQ1) focused on the identification of developmental patterns. 

The time-series clustering procedure serving this purpose consisted of time series analyses and a 

cluster analysis. Results of the former demonstrated that each participant underwent different 

trajectories for the development of different aspects of complexity, and that the developmental 

processes of complexity also varied greatly among participants, as evidenced by the different time-

series parameters. This observation was consistent with a number of previous studies on L2 

(complexity) development (e.g., Bulté & Housen, 2018, 2020a). The cluster analysis further 

simplified the results of time series analyses, distilling the salient patterns that transcended 

individual variety in terms of developmental trajectories of complexity. That is, we identified five 

developmental patterns of complexity (i.e., in five clusters) with distinctly different developmental 

rate, route, and ultimate outcomes (as indicated by the time-series parameters of each cluster), and 

all the complexity measures can be characterized as one of the five patterns identified. This 

corroborated Baba and Nitta’s (2014) view that salient patterns of language learning and 

development can appear at a higher and macro level, regardless of “the nature of the phenomena 

on which the focus is placed, the level of observation, and the elements that are involved” (p. 28).  
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Combined, the time-series clustering methodology is capable of depicting individual-level 

developmental processes that are often idiographic or specific to the individual, identifying 

developmental patterns (e.g., depicted with statistical parameters) that transcend the individual 

heterogeneity, and yielding findings that are generalizable to a wider population (i.e., to the cluster 

level).   

The second research question (RQ2) concerned the development of different aspects of 

complexity through learners’ IMLL participation. The developmental patterns identified with the 

time-series clustering methodology were further found related to the participants’ development of 

sentential complexity (i.e., increased use of longer sentences and T-units), lexical variability (i.e., 

increased use of varied lexical items), and lexical rarity (i.e., increased use of less frequent words). 

Such patterns extended the finding in Kusyk (2017)—which similarly examined L2 learners’ 

informal participation in online learning activities—that L2 learners show “great inter- and intra-

individual variation” in their developmental trajectories (p. 92). Rather, these developmental 

patterns of syntactic and lexical complexity signalled typical learning outcomes to be expected when 

L2 learners engage in a wide range of mobile learning activities outside the classroom. That is, 

through IMLL participation over time, learners are likely to become developmentally more 

complex in their repertoire of lexical and syntactic choices.  

Our finding concerning syntactic and lexical development also constructively contested 

Sockett and Kusyk’s (2015) observation that learners, especially those of relatively advanced 

proficiency, often make little linguistic progress in informal contexts without any pedagogical 

infrastructure. Instead, we found that learners’ repertoire of choices of specific syntactic and lexical 

features changed, or expanded, through their constant participation in varied IMLL activities, an 

observation that is informative about the question—“What is being learnt through the informal language 

learning practices of today beyond the existing studies of chunk uptake”—raised by Sockett and Toffoli (2020, 

p. 482, emphasis added) in their comprehensive overview of informal language learning with 

technology. Informal language learning has received relatively little research attention compared 

with other language learning areas, which is possibly due to the limited positive learning outcomes 

this field witnessed (Sockett & Kusyk, 2015). The findings of the present study hence encourage 

more (empirical) studies on informal (mobile) language learning to be conducted, exploring 

different layers of affective, cognitive, and spatial-temporal specificities L2 learners have in 

informal contexts. 
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5.6 Implication of the time-series clustering methodology  

The time-series clustering methodology proposed in this chapter can insightfully unpack the 

complexity, dynamism, and heterogeneity of the IMLL phenomenon, a methodological challenge 

long faced by researchers in the informal language learning field (see Sockett & Toffoli, 2020). As 

we mentioned earlier, investigations into IMLL practices may not be capable of legitimately 

studying the impact of a specific learning practice/activity on a given group of learners over a given 

time period, due to its “impromptu, unscheduled, and unofficial” nature (Toffoli & Sockett, 2010, 

p. 19). As a feasible alternative, one may take a bottom-up methodology (e.g., the time-series 

clustering technique), first depicting developmental processes at the individual level, comparing the 

developmental processes of different individuals, and aggregating the individuals who share similar 

developmental patterns. These “salient patterns—or essential underlying mechanisms—associated 

with typical system outcomes” (Dörnyei, 2014, p. 89) can provide insights into the extent to which 

uptake from informal language exposure supports language learning and help research on informal 

(mobile) language learning yield findings that are interpretable within the specific context (Byrnes, 

2020). 

 The identification of typical developmental patterns that hold for different individuals also 

provides added value for advancing our understanding of L2 developmental processes in general. 

In a critical appraisal of previous investigations into L2 (complexity) development, Bulté and 

Housen (2020a) point out: 

On the basis of these raw data, it seems impossible to identify similarities between 

the developmental paths of the different learners, or to formulate observations that 

hold for a majority of the learners. The only constant is that there is considerable 

variation within and across learners, and that individual scores are “all over the 

place”, showing peaks and dips. (p. 224) 

Bulté & Housen (2020a) thus argue that future L2 development research should also endeavour to 

make claims beyond the level of single learners. We agree with this view, and propose a bottom-

up methodology of doing so. That is, by adopting a time-series clustering methodology, the present 

study not only described individual-level developmental trajectories that were idiosyncratic or 

individual-specific, but identified typical developmental patterns that held for a majority of our 

participants. As such, we managed to show patterned outcomes that are generalizable beyond the 

individual level to a wider population. 

As regards to what extent we can generalize findings from individuals, the time-series clustering 

methodology proposed here can shed important light, advancing our understanding of the 
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ergodicity problem in studies of L2 development (Lowie & Verspoor, 2019). According to the 

ergodic principle, group statistics cannot be generalized to the individual, and vice versa, unless 

two conditions are met. One condition is that a priori group should be homogeneous and the 

individuals composing the group must have the same statistical characteristics. In our study, this 

condition, which concerns the three time-series parameters, was violated at the sample/group level. 

In fact, the differences in the parameters (yielded in the time series analysis) between individual 

cases were the reason why clusters were able to be identified through the clustering technique. In 

the clusters identified, components of each cluster have similar time-series parameters; therefore, 

the clusters arguably satisfy the condition of being homogeneous. This improvement in ergodicity 

is important to generalizability. That is, although it may not be appropriate to generalize between 

an individual and the group as a whole, it is viable to generalize between an individual and a cluster 

identified.  

Given the novelty of this methodology, we tried to make the modelling of the intensive 

longitudinal data transparent and easy to meaningfully interpret; that is, we opted for a linear 

regression model to depict individuals’ processes of change and development. Future research may 

want to attend to the non-linear features (e.g., bifurcations) when seeking patterned outcomes with 

the bottom-up methodology proposed, advancing our understanding of the developmental 

dynamics such as sudden jumps, anomalous variance, divergence, and qualitative change in the 

attractor. Of note are also other techniques (e.g., state-space modelling and dynamic factor analysis) 

that can accurately and adequately model the idiosyncratic, within-subject, and time-lagged 

relationships of latent and/or measured variables to be employed in future research (Chow et al., 

2010; Ram et al., 2013). 

  

5.7 Conclusion  

By collecting and analysing intensive longitudinal data from nine IMLL learners, the study captured 

individual-level developmental trajectories of complexity and distilled salient developmental 

patterns that transcend the individual variety and heterogeneity. The salient patterns identified with 

the time-series clustering technique reveal that, over ten months’ IMLL participation, the syntactic 

and lexical features of learners’ writing progressed to a developmentally more advanced level.  

The finding should be interpreted with caution, however, as it is based on a small sample of 

college-level English learners in Southwest China. Future research may look at learners of others 

languages (e.g., Japanese, Chinese) whose learning resources and materials were not commonly 

available online. In addition, as the time-series clustering technique is a novel procedure, our 
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analyses were exploratory in nature. Future research may benefit from other techniques such as 

model-based clustering algorithm which may be more theoretically motivated and statistically 

principled (Lee et al., 2019).  

To conclude, our research confirmed the developmental affordances of learners’ IMLL 

experiences; therefore, the study of informal language learning with (mobile) technology may 

feature more prominently in future research agendas on L2 learning. It is also hoped that the time-

series clustering methodology proposed in this article shed light on patterned outcomes that were 

overshadowed by the learning variety evident in IMLL: different learners with different learning 

interests and goals interact with a diverse set of devices and resources in multiple ways (Kusyk, 

2017). In other words, the identification of typically occurring patterns could lead to a more 

predictable manifestation of learners’ IMLL experiences and developmental processes. The 

methodological insights about the idiosyncrasy and commonality in L2 developmental processes 

provided in our study can also inform future process-oriented research in applied linguistics. 
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CHAPTER 6 

A longitudinal case study of learner 

engagement in digital storytelling tasks5 

Abstract | Engaging learners for active participation in the learning process is an important yet 

challenging issue. Digital storytelling (DS) is increasingly incorporated in participatory L2 learning 

to address the issue. Informed by Philp and Duchesne’s (2016) multidimensional framework of 

learner engagement in tasks, this 10-month-long study explores two English learners’ behavioural, 

cognitive, social, and affective engagement when iteratively performing a DS task, as well as the 

ensuing changes in their writing over time. Multiple sources of data (learning journals, DS products, 

semi-structured interviews) were collected and analysed. Results show that the two learners 

engaged differently in the DS task, and that the same learner exhibited differentiated on-task 

engagement in iteratively performing the task. It was also found that the two learners followed 

divergent developmental paths in terms of writing complexity. Pedagogical suggestions 

accommodating this variation across learners and within the same learner over time are provided 

to better design and implement DS tasks. 

5This chapter is based on: Peng, H., Jager, S., & Lowie. W. (submitted). A longitudinal case study of  learner engagement in 
digital storytelling tasks. 
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6.1 Introduction 

Digital technologies have dramatically reshaped the forms, genres, and purposes of writing in ways 

that transcend traditional literacy’s emphasis on the encoding and decoding of print-based texts 

(Chun et al., 2016). In the digital era, learners can now actively engage in a wide range of 

technology-supported writing practices in in- and out-of-class contexts (see, e.g., a recent special 

issue in the Journal of Second Language Writing edited by Yi et al., 2020). Digital storytelling (DS) as 

one such creative writing practice has increasingly been considered a promising approach for 

second and foreign language (L2) learning (e.g., Reinders, 2011). It entails the employment of 

“computer [and mobile] tools to help learners become creative storytellers through selecting a topic, 

writing a script, and developing an interesting story” (Liu et al., 2019, p. 908).  

Previous DS studies have found that it can provide important opportunities for increasing 

language learners’ motivation (Hava, 2019; Yoon, 2013), engagement (Liu et al., 2016; Liu et al., 

2017; Smeda et al., 2014), and academic achievement (Hung et al., 2012; Yang & Wu, 2012). DS 

research has also confirmed the effectiveness of this digitally mediated practice in supporting the 

learning and development of L2 writing (see, e.g., Hava, 2019; Sauro et al., 2020). However, these 

studies have much focused on exploring the experiential and developmental affordances of the DS 

activity, leaving the question concerning to what extent learners are authentically engaged in their 

performance of DS activities underexplored.  

Research on learner engagement is still in its infancy in the L2 field (e.g., Dao, 2020; Henry & 

Thorsen, 2020; Hiver et al., 2020; Philp & Duchesne, 2016). And yet, exploring how to get L2 

learners actively and sustainably engaged in digitally mediated learning is much needed, because 

learner engagement has been recognized as crucial for ensuring the quality of learning experiences 

(Aubrey et al., 2020) and as “the place where [successful] learning happens” (Svalberg, 2009, p. 

243). More importantly, such work is fundamental to understanding how language is used and 

interpreted in digital contexts, as well as informing curriculum design for classroom instruction 

(Sykes, 2019).  

The present study aims to gain a holistic and contextualized understanding of learners’ 

engagement in performing the DS activity. To this end, we explore intensive longitudinal data 

based on learning journals, interviews, and DS products of two EFL learners who performed a 

series of DS tasks over a period of ten months. We also examine the changes in their writing along 

their on-task engagement. The insights to be yielded in the study are aimed at providing a basis for 

designing and implementing DS-based tasks which generate more authentically engaging language 

use in L2 instruction. 
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6.2 Background 

6.2.1 Defining learner engagement 

Engagement was defined by Bygate and Samuda (2009) as the extent to which learners endorse the 

goals of the task, connect with its content, and grapple with the available resources in order to 

complete it. Philp and Duchesne (2016) highlighted the multidimensionality of the construct, 

defining engagement in terms of four interrelated dimensions: behavioural engagement (e.g., time 

spent on task or participation), cognitive engagement (i.e., sustained attention and mental effort 

learners put in the given task), social engagement (i.e., communication, discussion, and 

collaboration with other people), and emotional engagement (i.e., learners’ subjective impressions 

or responses during the task).  

Learners who elevate their engagement in a task multidimensionally to a sufficiently high level 

may achieve “a heightened level of motivated task engagement” called flow (Dörnyei, 2019, p. 58). 

This optimal learning experience—the state of flow—occurs when learners, in front of a 

challenging but engaging task, are fully aware of what to do and how, and at the same time they 

have confidence in their skills to complete the task.  

 

6.2.2 Previous studies on learner engagement 

For a long time, researchers mainly used time on task as an indicator of behavioural engagement 

when understanding how L2 learners undertake particular learning tasks and activities (e.g., Yang 

& Wu, 2012). Focusing on learners’ behavioural engagement could be problematic, as learners may 

sometimes consciously manipulate their behaviours in order to fake engagement in front of the 

teacher (Mercer et al., 2020). Such feigned engagement may threaten the validity of research 

approaches. Taking this into account, researchers have increasingly adopted the multifaceted 

construct of engagement (Philp & Duchesne, 2016), and explored how each dimension of the 

engagement was related to a series of psychological and contextual factors.  

Specifically, researchers have found that one or more engagement dimensions can be enhanced 

during task performance when learners have more control or choice over the task to perform (e.g., 

Butler, 2017), the topic to discuss (e.g., Phung, 2017), or the idea/content to bring up (e.g., Lambert 

et al., 2017). It was also found that, when learners find the topic or content familiar, personally 

relevant, and not too difficult, they are more likely to have a positive affective disposition toward 

the task (e.g., Phung, 2017). Some researchers paid specific attention to L2 learners’ flow-related 

experiences, in which learners multidimensionally elevate their engagement in a task to a sufficiently 
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high level. For example, Aubrey (2017) employed learner diaries to qualitatively analyse learners’ 

flow-related experiences, the occurrence of which was found closely related to learners’ sense of 

accomplishment in completing the task.  

Although the above studies presented compelling evidence for the influence of task design 

and implementation on promoting high levels of learner engagement, they were often cross-

sectional in design and focused almost exclusively on the classroom learning experiences. Recently, 

researchers (e.g., Liu et al., 2016, 2017, 2019) have begun to devote their attention to digitally 

mediating contexts wherein learners’ success in language learning “depends largely on the actions, 

investment, and engagement of the learner themselves” (Wang & Mercer, 2020, p. 260) and their 

engagement in task may be influenced by their use of multifarious technological tools and resources 

(Walker & White, 2013).      

 

6.2.3 DS as an authentic approach to promoting learner engagement  

DS as a digitally mediating practice involves a process that integrates various types of multimedia 

(e.g., graphics, audio, text, and video clips), through which learners synthesize textual, sonic, and 

visual elements to develop an interesting story and narrate it in their own way (Liu et al., 2016). Liu 

and colleagues conducted a series of research on DS in relation to learner engagement and learning 

outcomes (Liu et al., 2016, 2017, 2019). They found that DS activities were “effective in terms of 

maintaining learners’ intrinsic motivation, and ultimately keeping students engaged throughout the 

long-term storytelling activity” (Liu et al., 2016, p. 10). They also identified moderating factors (e.g., 

curiosity, interest) that could influence students’ engagement in the participatory DS activities. 

Additionally, they ascribed students’ disengagement in DS activities to the fading of the novelty 

effect or learners’ repeated actions in performing the DS activities (Liu et al., 2016).  

Unlike Liu and colleagues, Sauro and Sundmark (2019) endeavoured to integrate DS activities 

into an English language classroom. In Sauro and Sundmark’s (2019) exploration of learner 

engagement in DS activities, they focused on a specific form of DS writing practice—fanfiction—

in which learners, driven by their own interest in popular media and play, produce texts that 

transform or build upon existing stories, characters, and universes (see also Jamison, 2013). 

Specifically, they investigated how English learners’ use of technological tools and resources 

mediated their storytelling experiences based on multiple data sources (e.g., fanfiction products, 

reflective essays, interviews). They also found some distinctive linguistic features in fanfiction 

products generated by the participants as compared to similar fanfiction outputs found in online 
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fandom; that is, “the classroom fanfiction was less innovative with respect to focal characters yet 

more collective in its focus, with stories being told from multiple characters’ perspectives” (p. 40).  

 

6.2.4 Rationale for the current study 

Of the recently emerging research on learner engagement in DS, most studies have found that the 

integrated use of multimedia in DS overall is highly motivating and can increase learners’ interest 

and engagement in learning activities (e.g., Liu et al., 2017, 2019). However, there is some evidence 

indicating that learners experience different levels of (dis)engagement in performing the DS activity 

and their (dis)engagement levels can change over time. For example, Liu et al. (2016) observed 

dynamic patterns of learner engagement as learners repeatedly participated in DS activities, and 

different challenges encountered by different learners that led to their disengagement.  

The dynamic engagement patterns over time, and the variations in learners’ DS experiences 

suggest that learners may orient differently to this digitally mediating activity, and that the same 

learner may act differently upon the activity at different times. As such, “a more dynamic and 

context-sensitive approach” (Ellis, 2018, p. 152) is taken in the current study to better understand 

the contextualized, temporal, and partly individual-specific nature of learners’ DS engagement. As 

learners’ on-task engagement is often correlated with their learning gains (e.g., Sauro et al., 2020; 

Svalberg, 2009), we also examine the changes in writing that ensue.   

Another motivation for the current study is that, although previous studies on DS (e.g., Liu et 

al., 2016, 2017, 2019; Sauro & Sundmark, 2019) have explored learner engagement in DS activity, 

their operationalization of learner engagement focused either on learner behaviour or on 

engagement perception. No study, to the best of our knowledge, examined learners’ DS 

engagement concurrently in behavioural, cognitive, social, and affective dimensions. An in-depth, 

multifaceted exploration of learner engagement can enrich our understanding of “the underlying 

mechanisms of engagement” (Han & Gao, 2020, p. 68). As such, this study takes Philp and 

Duchesne’s (2016) multidimensional framework of learner engagement and explores how two 

Chinese EFL learners multifacetedly experience on-task engagement when they iteratively perform 

a DS task over ten months. Specific research questions are: 

RQ1. How do the two learners multidimensionally engage in a series of DS tasks?  

RQ2. How does the learners’ writing change when iteratively engaging in the DS task? 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 110PDF page: 110PDF page: 110PDF page: 110

Chapter 6 

 

98 

6.3 Methodology   

This study adopted a longitudinal case study design (Lowie, 2017), which enabled us to closely 

examine learners’ engagement (and its evolution) when iteratively performing a DS task from 

January 2019 to October 2019, and explore the (quantitative) changes in their writing (see also 

Creswell, 2013). Both quantitative and qualitative analytic approaches were applied to uncover the 

multiple dimensions of learners’ engagement in the DS task.  

 

6.3.1 Participants 

This research comprises a subset of data drawn from a larger dataset for the 10-month-long 

investigation into language development in an informal, out-of-class digital environment (see 

Chapter 5). The data were collected from 9 Chinese university students who learned English as a 

foreign language (EFL). In the present study, two participants (Colin6 and Julia) were purposively 

selected through an extreme case sampling strategy (Dörnyei, 2007). As this study aims to examine 

learners’ multidimensional engagement in DS tasks, we focused on two participants who showed 

distinct engagement patterns in performing the task implemented: Colin was chosen because of his 

active on-task engagement throughout the study, while Julia was chosen based on her obvious and 

quick decline in engagement. These two cases with contradictory or disconfirming evidence can be 

valuable “precisely because they reveal the complexity of the phenomenon being studied” (Duff, 

2014, p. 242). 

Colin was 19 years old, a second-year physics student. He had obtained a CET-4 score of 550 

before participating in this study. He started to learn English as a school subject in primary school 

at the age of 10. His English learning experience apart from school instruction was a half-year 

learning at a college entrance exam preparation program during high school. He had never been 

abroad. Julia was 19 years old, also majoring in Physics. Her CET-4 score was 426. She started her 

English learning as a school subject in primary school at the age of 7. She did not receive any out-

of-school instruction in English and she had never been abroad.   

Given that online resource exploration and utilization were an integral part of performing DS 

tasks, we also collected information on the participants’ habitual use of English learning resources 

and materials available online with a questionnaire (i.e., the questionnaire we designed for the study 

reported in Chapter 4, see Appendix B) distributed at the start of the study. Generally, Colin and 

Julia both would spend 2 to 3 hours online every day searching English learning websites, watching 

 
6 The participants’ names have been changed. 
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English movies and television series, listening to English songs and news, posting on social media 

in English (e.g., WeChat), playing digital games in English, or communicating with other English 

learners through social networks. This English learning routine shows that both students had the 

habit, as well as the ability, to use online tools and resources for English learning in their daily lives.  

 

6.3.2 Fanfiction task 

The task employed in the study was digital storytelling in the form of fanfiction (Sauro et al., 2020). 

Fanfiction, originating in online informal practice, often refers to “writing that continues, interrupts, 

reimagines, or just riffs on stories and characters other people have already written about” (Jamison, 

2013, p. 17). In the current study, all fanfiction tasks were related a British television drama series 

Silk. This TV mini-series is episodic, with the same group of characters experiencing different, but 

analogous, situations from week to week. Using analogous tasks instead of a repeated-task design, 

we tried to minimize the task effect on the participants’ on-task engagement and written products 

while avoiding having the participants performing the same task repeatedly. The episodic TV series 

was also chosen because of its potentially motivating effect; that is, the participants might become 

interested in following the further twists and turns undergone by characters they have gotten to 

know (Webb & Chang, 2015). 

Prior to the fanfiction task, preparatory work including an introduction of the task was carried 

out. According to Kim and McDonough (2008), it is essential to introduce the practice of task-

based learning and to give instructions before learners begin their task. In this study, the 

participants never had any fanfiction writing experiences before, so the first author modelled ways 

in which they could complete the task, including some specific activities (e.g., watching the specific 

episode required, searching and researching information related to the story on websites, looking 

up dictionaries/translation apps or tools) they could engage in. 

We used a writing prompt for each fanfiction task. Table 6.1 depicts one such task prompt. 

During the task completion process, the participants had access to any online resources and 

materials that helped them generate ideas, collect related information, and overcome English 

language difficulties. To maintain the participants’ motivation to write every month, the first author 

wrote some encouraging comments on all compositions the participants wrote.  
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Table 6. 1 Example fanfiction task prompt 

Task assignment Watch Silk Episode 1, Season 1 closely, choose a character you 

like the most, and write/retell the story in 300–400 English 

words from the perspective and voice of the particular 

character you choose. 

Task description You may use online resources and materials (e.g., websites, 

dictionaries) to help you understand and develop the story; 

You may also borrow words and phrases from the episode you 

watched in your writing process.   

 

 

6.3.3 Instruments and procedure 

The data collection for this study lasted for 10 months from January 2019 to October 2019 (see 

also Chapter 5), and the data sources included the participants’ written products, learning journal 

entries, and semi-structured interviews.   

 

6.3.3.1 Fanfiction products 

The participants performed the fanfiction task on a monthly basis for 10 consecutive months. A 

total of ten fanfiction products were collected from each participant.  

 

6.3.3.2 Learning journals 

In completing each fanfiction task, the participants kept a learning journal to document the process 

of their task performance. Learning journals are a valuable research tool for uncovering 

psychological processes and changes in language learning, generating rich contextual information, 

and enabling the participants to self-reflect (Oxford, 2011; Wang & Mercer, 2020). Although there 

were no fixed guidelines for the journal entries, focal themes included specific learning activities 

the participants performed to complete the writing task required, the amount of time they devoted 

to each activity, and reflective comments on the specific activity they engaged in. In the current 

study, our analysis of learner engagement mainly relied on the learning journal data.  
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6.3.3.3 Semi-structured interviews  

At the end of the study (in October 2019), a semi-structured interview was conducted in Chinese 

by the first author through WeChat (a social communication app) with each participant. They were 

asked about their perception of the fanfiction task and its effect on their writing improvement, as 

well as their suggestions concerning learning strategies (linguistic or digital) and online resources 

(e.g., learning apps) they would need for enhancing the learning potential of this digitally mediated 

writing task. During the interviews, the researcher took detailed notes of interviewees’ responses 

to each question. Specific interview questions are presented in Appendix F.  

 

6.3.4 Data analysis 

6.3.4.1 Learner engagement 

To explore the level and evolution of the participants’ engagement in the fanfiction task (RQ1), we 

examined and triangulated learning journal data and interview data. As learner engagement entails 

“heightened attention and involvement, in which [learner] participation is reflected not only in the 

cognitive dimension, but in social, behavioural, and affective dimensions” (Philp & Duchesne, 

2016, p. 51), the learning journal data and interview date were quantitatively and qualitatively 

inspected in four dimensions.  

In terms of behavioural engagement, we included two quantitative indices: amount of time the 

participants devoted to each task and number of Chinese characters they wrote down in their 

reflective comments. Because the reflective comments were made in the participants’ L1 (Chinese 

in our case), language problems did not hinder their writing. As such, the number of Chinese 

characters they wrote was likely to indicate the extent to which they engaged in the task, as 

suggested in Nitta and Baba (2018). Both indices were coded based on the learning journal entries.   

As regards cognitive engagement, we referred to learners’ meaning-making and meaning-

negotiation processes (Early & Marshall, 2008). In this study, we operationalized the participants’ 

cognitive engagement as the number of specific learning activities (reported in the learning journals) 

they performed for the completion of the fanfiction task. This is because, in performing each task, 

the participants would engage in a range of learning activities, trying to familiarize themselves with 

the content of the story to be written, make clear some baffling plots, and understand the meaning 

of some words and phrases related to the story. 

Unlike behavioural and cognitive engagement measured with quantitative indices, social and 

affective engagement in this study were analysed qualitatively with learning journal entries and 
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interview data. Prior to the coding of social and affective engagement, we organized the learning 

journal entries and interview excerpts by individual participant. The data files of each participant 

were read reiteratively. Social engagement was used to indicate the participants’ endeavours to 

initiate communication/discussion with others in performing the fanfiction task. We sub-coded 

the social engagement into Discussion with friends (online or offline) and Discussion with other 

fans of Silk on online platforms (e.g., Zhihu), two typical forms indicative of the participants’ social 

engagement involved in their task performance. Below Except 1 from Colin’s learning journal (for 

Task 4) shows an example of coding for social engagement.  

Excerpt 1. Social engagement—Discussion with other fans of Silk on online platforms 

     “In completing this writing task, I also used Zhihu to read others’ understanding of and comments 

about this show. It helped me understand better some plots used to puzzle me.” 

Affective engagement in the current study was used to indicate the participants’ feelings 

involved in and attitudes toward performing the fanfiction task. It was sub-coded as Emotional 

reactions (e.g., anxious, pleasant) and Attitudinal responses (e.g., positive, negative). Below Excerpt 

2 from Colin’s interview gives an example of coding for affective engagement.   

Excerpt 2. Affective engagement—Attitudinal responses 

“I love this kind of writing.”  

 

6.3.4.2 Changes in writing  

As far as writing is concerned, we used linguistic complexity as a valid descriptor of students’ 

writing performance and development (Norris & Ortega, 2009; Verspoor et al., 2017). Taking the 

multidimensionality of the complexity construct into account (Norris & Ortega, 2009; Bulté & 

Housen, 2014), the current study adopted three measures to assess the syntactic complexity of 

written products. Specifically, the means of the Mean Length of T-unit (MLTU) as a sentential 

complexity measure was chosen, which also indicates the overall syntactic complexity. In addition, 

the mean number of dependent clauses per T-unit (DC_TU) and the mean number of complex 

nominals (CN) were used for clausal complexity and phrasal complexity respectively, following 

Mazgutova and Kormos (2015) (see also Chapter 5). All three measures were retrieved via Synlex. 

According to Norris and Ortega (2009), learners complexify the sentential, clausal, and phrasal 

level of syntactic organization at different stages of development, so the inclusion of different levels 

helps to depict a fuller picture of writing development. 
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As the current study collected intensive longitudinal writing data (i.e., ten data points), we 

adopted analytic methods (e.g., trendline graphs, change-point analysis) couched upon complex 

dynamic systems theory to track the changes in the participants’ writing over time (RQ2). First, we 

inspected the general developmental paths of different complexity measures with trendline graphs, 

which allowed us to have a general understanding of changes in the participants’ writing complexity. 

Specifically, a polynomial trendline as a useful method to sketch the general trend or the direction 

of the data was added. We then conducted a change point analysis (CPA) on each complexity 

measure to detect critical changes (if any) indicative of the participants’ writing complexity 

transitioning into new levels. CPA detects the point at which a sudden change occurs in intensive 

longitudinal data by means of bootstrapping analysis (Baba & Nitta, 2014). For each change it 

provides detailed information about the likelihood and the timing the change occurs. The analysis 

was carried out with a computer program called Change-Point Analyzer (Taylor, 2000) by setting 

a 95% confidence interval with 10,000 bootstraps without replacement.  

 

6.4 Results 

6.4.1 Learner engagement and its evolution over time 

Following Philp and Duchesne’s (2016) conceptualization of learner engagement, we examined 

learners’ heightened attention and involvement that were respectively reflected in the behavioural, 

cognitive, social, and emotional dimensions. 

 

6.4.1.1 Behavioural engagement 

The current study used the amount of time as an indicator of learners’ behavioural engagement. 

Figure 6.1 presents the time the two participants devoted to each fanfiction task. Colin spent a 

relatively comparable amount of time (i.e., 2 to 3 hours) on each task. A dramatic decline in time, 

however, was observed in Julia’s engagement in tasks, from 5.08 hours (Task 1) to 2.83 hours (Task 

2), and then to 1 hour (Task 8).        
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Figure 6. 1 Participants’ total time on each task 

  

Another index of behavioural engagement used in this study was the number of Chinese 

characters the participants wrote down in their reflective comments (shown in Table 6.2). Colin’s 

total reflection was composed of 2,346 Chinese characters, which indicates his heightened attention, 

active participation, and meaningful involvement in this fanfiction task. In stark contrast, Julia 

produced few reflective comments (178 Chinese characters in total) and gave up completely after 

Task 5. A close examination suggests that Julia’s comments were largely general and superficial. 

For instance, she repeatedly stated ‘The actors are very dedicated’ (in Tasks 2, 3, 5) without indicating 

her actual thought about this show or the task. This may suggest that she was reluctant to perform 

the fanfiction task and did little more than finish the assignment.  

  

Table 6. 2 Number of Chinese characters the participants wrote in reflective comments 

  Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8 Task 9 Task 10 

Colin 238 169 296 297 273 288 274 150 165 196 

Julia 26 49 30 37 36 0 0 0 0 0 

  
  

6.4.1.2 Cognitive engagement 

As regards the participants’ cognitive engagement, we referred to their meaning-making and 

meaning-negotiation processes (Early & Marshall, 2008), in line with which we counted the number 

of specific learning activities the participants performed for the completion of the task (shown in 
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Table 6.3). It is evident that Colin was constantly actively involved in each fanfiction task, whereas 

the level of Julia’s involvement in the task soon decreased. 

 

Table 6. 3 Type of learning activities the participants performed to complete the task 

 Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8 Task 9 Task 10 

Colin 7 7 8 6 7 6 6 6 6 6 

Julia 7 5 3 3 2 2 2 1 3 3 

 

 

Besides, the specific learning activities the two participants engaged in were variable from task 

to task. Take Colin as an example, he liked to watch interviews of the leading actors and listened 

to them talking about interesting stories behind the scene at the beginning, but gradually lost 

interest in it. For this discontinuation, he related to the fact that some interviews had no subtitles, 

making the interviews hard to follow. As Colin commented in Task 3: 

Watching the interviews of the actors usually is a must-do activity, but sometimes there are no Chinese or 

English subtitles. 

He also grew interested in reading comments and discussion about the TV series (i.e., Silk) on 

some online forums (e.g., Zhihu, a well-known Q&A online forum in China): 

I searched the term “����” (Chinese translation of Silk) on Zhihu this time, hoping to get more 

familiar with this TV series, have a deeper understanding of the plot in it and analyse the plot from 

different perspectives. (Colin-Task 3) 

This time I read some less-recommended comments about this show. I found them actually very good. I 

also tried publishing my own understanding of this show on Zhihu this time. It was exciting. (Colin-

Task 8) 

The above excerpts from Colin’s learning journals show that, in the process of reading, 

communicating, and discussing with other fans of this TV series, Colin had an experience of 

knowledge scaffolding and gained a sense of enjoyment and excitement. Overall, in performing 

each fanfiction task, Colin made use of multifarious materials and resources available to him and 

engaged in multiple learning activities. The activities he typically performed included watching the 

specific episode as required, watching video clips to familiarize the story, searching and researching 

information related to the story on websites, watching interviews of the leading actors (e.g., 
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interesting stories behind the scene), listening to relevant audio/songs, looking up 

dictionaries/translation apps or tools, sharing/communicating the story with friends, and writing 

comments on online forums and discussing with other fans of the TV series. 

Julia’ engagement in the fanfiction task shows a different picture. At the very beginning, Julia 

also made use of multifarious materials and resources, and engaged in diversified learning activities 

to complete the task. However, her enthusiasm in performing the fanfiction task deteriorated 

quickly (from Task 3 on), and she soon just watched the specific episode as required and listened 

to audio of the episode on Xima Laya FM (a listening learning application).  

She seemed to ascribe her on-task disengagement to her being easily distracted: 

Digital tools like mobile phone make it hard to concentrate on my English learning. I can't help playing with 

my phone. (Julia-Interview) 

Other factors related to her disengagement (revealed in the interview) included her lack of a 

sense of achievement and the repetitive feature of the task. 

 

6.4.1.3 Social engagement 

Two activities indicative of the participants’ social engagement were involved in the completion of 

the task: discussion with friends (online or offline) and discussion with other fans of Silk on online 

platforms (e.g., Zhihu).  

Colin tried to discuss the TV series with his friends when completing Tasks 1, 2, 3, but he 

stopped doing it from Task 4 on. Although Colin acknowledged the importance of discussing the 

storyline with others, his friends’ unfamiliarity with this TV show made their discussion ineffective 

and hard to continue:  

Sharing and discussing the story with my friends is critical. It helps me make the storyline clear. (Colin-Task 

1) 

I told my friend about the story I watched this time, but he seemed not interested. Maybe because he did not 

watch this TV show. (Colin-Task 3)   

Instead of continuing his discussion with friends, Colin relied on his past experiences (‘I used 

to write reviews for the movies I watched and publish them online on Douban or Zhihu’) and took advantage of 

online discussion, gaining inspiration via online platforms (e.g., Zhihu) from different perspectives 

of other fans of this TV series (Silk). 
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Julia was not socially engaged in the fanfiction task. Although she tried to share the TV series 

with friends in Task 1, she stopped doing it from Task 2 on. But unlike Colin, she did not take 

online communication as an alternative. Unfortunately, her limited reflective comments prevent us 

from exploring the underlying reason for her social disengagement.  

 

6.4.1.4 Affective engagement 

In line with the behaviourally, cognitively, and socially different engagement, distinct feelings and 

attitudes (indicative of affective engagement) for the task were observed in the two participants. 

For example, Julia held a very negative view of the task, as indicated in her statement (‘I don’t think 

this task is suitable for me’).  

Colin, unlike Julia, spoke very highly of the task: 

I love this kind of writing. I mean, retell the story in the first person, which makes the story much more 

vivid. I also like American humour and British gentility, so I find this mini-TV series [Silk] very 

interesting. Besides, I like the music of this show. Enjoying the music and recalling the plot in the bed are 

fantastic. I’m an emotional person and I like this kind of feeling. To be honest, I like every part of this 

task. … Also, this task helps improve my ability to think in English, which is actually the most 

important part. 

This interview excerpt seems to show that Colin’s personal interest, past experiences, affective 

enjoyment, and metacognitive sense of improvement, as well as technological resources (e.g., TV 

show, music) all interacted together, jointly contributing to his fanfiction writing/learning 

experiences.  

Overall, Colin displayed a balanced mixture of behavioural, cognitive, social, and affective 

engagement in the fanfiction task. His comments like ‘this ten-month writing practice comes to an end. 

How time flies’ may even be a sign of him experiencing “a heightened level of motivated task 

engagement” called flow (Dörnyei, 2019, p. 58).  

 

6.4.2 Development of writing complexity 

To gain a general understanding of changes in writing complexity, we first inspected the 

developmental paths of different complexity measures with trendline graphs. Specifically, a 

polynomial trendline as a useful method to sketch the general trend or the direction of the data 

was first added. Figure 6.2 shows that, compared to Julia, Colin’s MLTU (measure of sentential 

complexity, Figure 6.2a) and DC/TU (measure of clausal complexity, Figure 6.2b) underwent a 
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more evident increase over time. As regards phrasal complexity, Colin’s CN (Figure 6.2c) began 

with a decline in the first half, followed by a gradual increase till the end of the study. The 

developmental trend of Julia’s CN was, however, the opposite.  

 

(a)                                                                               (b) 

 
(c) 

 
Figure 6. 2 The general development trend of participants’ sentential complexity (MLTU), 
clausal complexity (DC/TU), and phrasal complexity (CN) 

 

The change point analysis performed on each complexity measure further revealed whether 

and when critical changes (to higher levels) occurred in the two participants’ development of 

different aspects of complexity. While no critical changes were detected in Julia’s complexity 

development, two critical changes were found in Colin’s development of MLTU and DC/TU. 

Figure 6.3 shows a graphical presentation of the changes detected, in which a critical change is 

represented by the shift in the shaded background. More specifically, the change point detected in 

Colin’s sentential complexity (MLTU) at Task 6 (around T6 in Figure 6.3a) divided the longitudinal 

data into two stages: Tasks 1–5 (M = 9.37, SD = 1.10) and Tasks 6–10 (M = 11.90, SD = 1.69). 

An independent sample t-test found that the second stage of Colin’s MLTU was significantly higher 

than the first stage [t(8) = -2.7, p < .05]. The other change point detected in Colin’s clausal 

complexity (DC/TU) at Task 6 (shown in Figure 6.3b) also divided the longitudinal data into two 
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stages: Tasks 1–5 (M = .32, SD = .17) and Tasks 6–10 (M = .75, SD = .16). And the second stage 

of Colin’s DC/TU was also significantly higher [t(8) = -4.1, p < .01] than the first stage.  
 

(a) Plot of MLTU                                                           (b) Plot of DC/TU 

 
Figure 6. 3 Critical changes detected in change-point analysis in the development of Colin’s 
sentential complexity (MLTU) and clausal complexity (DC/TU) 

 

While Figure 6.2 and Figure 6.3 broadly display the changes in the participants’ complexity 

development, a more detailed understanding was gained from the examination of their concurrent 

development of different complexity measures. Figure 6.4 shows intersecting, nonlinear 

development of the complexity measures, with some rising or declining in concert, and others 

exhibiting more disparate trajectories. Specifically, Colin was relatively coordinated in the 

development of different complexity measures, specifically in his development of sentential 

complexity (MLTU) and clausal complexity (DC/TU), which two showed a strong and significantly 

positive correlation (r = .85, p < .01), decreasing and increasing in concert. The development of 

Julia’s complexity measures, however, showed more random patterns, with no significant 

correlation, leading to relative stagnation in her complexity development. 

 

 
Figure 6. 4 Concurrent changes in sentential complexity (MLTU), clausal complexity (DC/TU), 
and phrasal complexity (CN) 
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6.5 Discussion 

The current study has provided a detailed analysis of two learners’ multidimensional engagement 

in the fanfiction task (a specific form of DS) over time and their writing changes that ensued. It 

has demonstrated that the two learners oriented differently to the task, and that they followed 

distinct developmental paths in terms of writing complexity over 10 months. It was also found that 

the same learner, in iteratively performing the task, acted differently on the task at different times.  

These findings shed light on the complexity and dynamism of learners’ on-task engagement. 

That is, learner engagement as a dynamic emergent construct describes the active process of 

learners’ interacting behaviourally, cognitively, socially, and affectively with technological tools and 

resources. It is worth noting that these on-task dimensions of learner engagement are not the same 

as the cognitive, affective and contextual factors which may influence the level of learner 

engagement. Our analysis of learning journal and interview data suggests that learner engagement 

(Colin in our case) and disengagement (Julia) may be related to different factors. Specifically, Colin’s 

behaviourally, cognitively, socially, and affectively active engagement in the fanfiction task seemed 

to be related to his experience of interest, enjoyment and excitement, sense of improvement and 

achievement in performing the fanfiction task, as well as his past experiences. Julia, however, 

seemed to ascribe her disengagement in the task to her being easily distracted and the repetitive 

feature of the task over time. Wang and Mercer (2020) similarly illustrated the importance of 

distinguishing learners’ on-task engagement from its social-psychological antecedents that facilitate 

or inhibit actual engagement.  

Another observation of this study is that learners with distinct on-task engagement exhibited 

different changes in their writing complexity over time. Compared to Julia’s random developmental 

patterns, Colin’s complexity system was “a more stable, coordinated, automated whole” (Hou et 

al., 2020, p. 42), as its subsystems (esp. sentential complexity and clausal complexity) exhibited 

relatively concordant changes over time. What needs to be emphasized here is that it was not our 

intention in this study to make any causal connections between learner engagement and writing 

development; instead, we collected detailed information about two individuals to explore 

interactive mechanisms underlying their differentiated learning experiences and language 

development.  

Findings of this study regarding the different experiential and developmental affordances of 

the fanfiction task for the two participants highlight the importance of learner agency. The 

fanfiction task, while providing Colin with valuable learning opportunities, was superfluous and 

repetitive for Julia. In other words, learners may not only react to the task implemented but act 
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more or less agentically to modify and enrich the learning affordances of the task, transforming it 

into something more interesting, personable, or optimally challenging. As such, learners can be 

viewed as active agents constantly construing and constructing meaning-making opportunities. 

Meanwhile, the interpretation of task-as-affordance (van Lier, 2006; see also Sauro & Sundmark, 

2019) implies that an optimal learning environment provides an affordance within which learners 

can exercise their agency through strategically deploying multifarious resources and materials, 

negotiating for supportive space, multifacetedly engaging in the learning activity, and regulating 

their learning processes. 

 

6.6 Pedagogical implications 

The goal of this 10-month investigation has been to gain a holistic and contextualized 

understanding of learners’ multidimensional engagement over time, and to shed light on 

pedagogical considerations in the design and implementation of DS tasks. Before detailing 

pedagogical suggestions, we want to highlight the complex, dynamic reality of language learning 

and development shown in the current study and emphasized in previous research (e.g., Lowie & 

Verspoor, 2019). Therefore, we propose an ecological pedagogy optimally responsive to this reality, 

which accommodates variation across learners and within the same learner over time, echoing the 

comprehensive ecological pedagogical framework advocated by Levine (2020).  

First, this study revealed learners differentially engaging in the same DS task, which suggests 

that teachers not only need to design interest-provoking tasks; more importantly, the tasks designed 

should be able to “be taken advantage of differentially, permit multiple entry points and pathways 

to divergent outcomes, and entail critical reflection toward learner autonomy” (Levine, 2020, p. 

33). This may be achieved by fostering and leveraging creativity through use of multifarious 

technological resources, and by setting clear directions for pursuing quality improvement of their 

work.  

The distinct on-task engagement observed in the two participants (Colin and Julia) also 

suggests learners may respond negatively to a task not because of its poor design or implementation 

choices the teacher made, but simply because learners bring along their motivational ‘baggage’, 

which overrides motivational function of the task designed (see also Aubrey et al., 2020). However, 

in real classrooms teachers tend to concentrate only on learners’ behavioural engagement in tasks, 

as noted in Mystkowska-Wiertelak (2020), but pay less attention to other dimensions of learners’ 

on-task engagement (e.g., the attitudes learners hold toward the task). In their future classroom 

instruction, teachers may want to encourage a low affective filter (e.g., enhance learners’ positive 
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attitudes toward the tasks) with dynamic teaming strategy, giving the learners the freedom to team 

up with students.  

In line with a fully dynamic pedagogy, this study further highlights certain task features that 

lead to heightened and sustained learner engagement. There is some evidence suggesting that 

learners (Colin in our study) respond differently and more actively as they become more familiar 

with the task and task procedure. That is, when iteratively performing the task designed, Colin had 

playful learning experiences and a sense of achievement. If teachers are to integrate DS activities 

in their instruction, they may consider recycling (similar) task topic and procedures to free up 

students’ attention (Skehan, 1998) for more playful exploration and interaction. In the case of Julia, 

however, her high level of (behavioural and cognitive) engagement in the fanfiction task soon 

changed to disengagement due to the fading of the novelty effect and her repetitive actions in 

performing the task. Such a finding suggests the importance of introducing variety into the task 

and giving learners the freedom to choose task materials or to generate learning contents which 

are familiar to and of intrinsic interest to them (Lambert et al., 2017). 

 

6.7 Conclusion 

In this longitudinal case study, we closely examined two EFL learners’ on-task engagement, which 

was reflected in their behavioural, cognitive, social, and affective involvement in a DS activity. We 

also tracked the (limited) changes in their writing along their multidimensional on-task 

(dis)engagement. Specific factors related to the learners’ on-task (dis)engagement were also 

revealed.  

As the study was exploratory in nature, some limitations should be noted for further 

exploration. First, all tasks were of the same design (i.e., retell the story in written form) and were 

implemented in the same manner (i.e., individually). A wider range of task types or implementation 

methods (e.g., role-play collaborative storytelling) would be worthwhile investigating. Second, 

complexity was used as a descriptor of writing performance and development in the current study, 

which could be complemented with examination of linguistic accuracy and fluency in future 

research. Third, although we closely examined the situated and dynamic nature of engagement (e.g., 

how it is sustained and how it deteriorates), the interaction between different dimensions of 

engagement was less focused on in the current study and merits further investigation.   

To conclude, in most DS research, as well as L2 research in general, researchers tend to rely 

on group-level experimental designs to make generalizations about learner engagement and its 

relation to learning outcomes (e.g., Liu et al., 2017, 2019). However, these designs have shed little 
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light on the complex interplay of different dimensions of the engagement construct, and a range 

of psychological-social factors that may have an impact on learners’ on-task engagement. As such, 

the longitudinal case study design (as adopted in the current study) can complement the group-

level experimental designs, advancing our understanding of the temporal and contextual dynamics 

of learner engagement (see also Wang & Mercer, 2020).      
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CHAPTER 7 

General discussion and conclusion 

In this dissertation, a person-centred approach to (informal) mobile language learning was 

presented and methods for carrying out MALL (IMLL to be specific) research framed by a person-

centred lens were described and exemplified with a cross-sectional study and a longitudinal study 

respectively. In this general discussion, we first recapitulate the main findings of the empirical 

studies conducted, followed by a detailed discussion of these findings in light of the person-centred 

perspective and the related complex dynamic systems perspective on L2 learning and development. 

We then provide theoretical and methodological implications for researching complex (mobile) 

language learning phenomena, as well as pedagogical implications for developing and integrating 

learners’ IMLL experiences. Finally, the limitations of the present research project are pointed out 

and avenues for further research are recommended. 

7.1 A recapitulation of main findings 

The current project consisted of three parts. The first part (Chapter 2) examined the effectiveness 

of mobile technologies in L2 learners’ language learning in general. The second part (Chapters 3, 

4, 5) focused on learners’ informal participation in mobile-assisted language learning activities. 

Specifically, a cross-sectional study and a longitudinal study were separately conducted, allowing 

for a better understanding of the experiential and developmental affordances of mobile 

technologies for learners’ informal language learning. The third part (Chapter 6) concerned the 

design and integration of learners’ self-initiated learning in informal contexts into L2 classroom 

agenda. Ultimately, the objective of this project has been to examine the inter-relationships 

between mobile technologies, the agentic learner, and language learning and development.  
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7.1.1 Effectiveness of mobile technologies in facilitating L2 learning 

One purpose of this dissertation has been to examine the overall effect of mobile technologies on 

the learning of L2 communicative skills. To this end, a meta-synthesis (Chapter 2) was conducted, 

which empirically confirmed that pedagogy supported by mobile technology can be effective in 

enhancing second language learning relative to pedagogy implemented in more traditional ways. 

Specifically, our results revealed a large effect size (d = .94) for mobile technology applications on 

language learning overall, and a medium to large effect on the four global language skills (i.e., 

listening, reading, speaking, and writing) respectively. Further, the effectiveness of mobile 

technologies in language learning was found subject to the influence of variables such as duration 

of treatment, modality of delivery, and type of activities. That is, short-term interventions (within 

4 weeks) produce larger learning effects than longer interventions (including 4–8 weeks and above 

8 weeks), and pedagogy with multiple media components seems to be less effective than that with 

a single or dual medium support. Additionally, a larger effect was found for individualized mobile 

learning practices than collaborative ones. 

 

7.1.2 Informal language learning with mobile technologies  

As, in today’s technologized era, the learning opportunities that mobile technologies afford in 

informal, out-of-class contexts are numerous and diversified (Reinhardt & Thorne, 2019), the 

second goal of this dissertation has been to examine the experiential and developmental 

affordances of the informal mobile language learning (IMLL) learners engaged in outside the 

classroom. We believe that a better understanding of the learner-initiated mobile language learning 

in informal contexts is vital if we are to make the best use of mobile technologies in language 

learning, to understand the contribution of the language contact in learners’ daily lifeworlds to 

language learning and development, and to advise learners, as well as teachers, regarding the 

integration of learners’ IMLL practice in L2 learning agenda. 

After providing a theoretical and methodological frame for researching (informal) mobile 

language learning in Chapter 3, we carried out a cross-sectional study and a longitudinal study 

respectively, which lent credence to the experiential and developmental affordances of learners’ 

IMLL practice. More specifically, Chapter 4 examined L2 learners’ self-initiated IMLL experiences, 

which are often characterized as ubiquitous, contextualized, multifarious, and specific to the 

individual (Godwin-Jones, 2019; Kusyk, 2017; Sockett & Toffoli, 2020). By adopting a cluster 

analysis (as a person-centred method), we identified different types of learners who were distinctly 

different in terms of their IMLL experiences. There is, for example, one learner type that barely 



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 129PDF page: 129PDF page: 129PDF page: 129

General Discussion 

 

 

117 

spent time on English learning outside the classroom. Other types of learners tended to allocate a 

comparably large amount of time to performing reading-, listening-, writing-, speaking-, and 

language feature-related IMLL activities. Still other types of learners were likely to engage in 

comprehension-based (e.g., listening and reading) IMLL activities, falling short of English use for 

communication. 

We also established multivariate profiles of the learner types identified, using a set of 

motivational, emotional, and linguistic variables that jointly shaped learners’ IMLL. The 

establishment of different learner types characterized by distinct behavioural, motivational, 

emotional, and linguistic configurations can help language teachers better understand the language 

exposure outside the classroom and provide effective feedback and scaffolding tailored to each 

learner type. It should be noted that the multivariate IMLL learner profiles established in Chapter 

4 were based on data collected at one time point, so the learner profiles established might fluctuate 

over time (see also Kusyk, 2017).    

In Chapter 5, we continued the exploration of L2 learners’ IMLL practice, but attended to 

learners’ language development through informally participating in varied mobile learning activities 

outside the classroom over time. Linguistic complexity was employed in the study “as a valid 

descriptor of L2 performance, as an indicator of proficiency, and [especially] as an index of 

language development and process” (Verspoor et al., 2017, p. 1), which assessed the complexity of 

learners’ written production along both syntactic and lexical dimensions. Specifically, by applying 

a time-series clustering technique (also as a person-centred method), we first depicted individual-

level developmental processes that are often characterized as idiographic or even individually 

owned, and then identified the developmental patterns that transcended individual variety and 

heterogeneity. The developmental patterns identified reveal that IMLL learners can become 

developmentally more advanced in the area of both lexis and syntax, mastering syntactically and 

lexically more complex language use in their written production. This pattern identification in 

bottom-up manner may serve as ecologically valid ways to generalize from the individual to a wider 

population, helping research on informal language learning transcend “the that’s interesting stage” 

(Gass, 2006, p. 213, emphasis in original) and arrive at “findings that are interpretable with some 

degree of confidence within the [specific] setting” (Byrnes, 2020, p. 242). 

 

7.1.3 Learner engagement in digital storytelling tasks  

While the cross-sectional study (Chapter 4) and the longitudinal study (Chapter 5) have shown the 

experiential and developmental benefits of learners’ informal participation in mobile learning 
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activities, one of the stances this dissertation takes has been to go beyond learner engagement in 

IMLL practice. Rather, efforts should also be devoted to the design and integration of learners’ 

IMLL experiences in L2 classroom agenda, using “an adaptive pedagogy that would situate 

language and culture as lived practice” (Dubreil & Thorne, 2017, p. 6). Digital storytelling (DS) is 

increasingly recognized as one such pedagogically structured design (Reinders, 2011; Sauro et al., 

2020; Sauro & Thorne, 2020). Previous DS studies have confirmed the effectiveness of DS in 

supporting L2 learning (see, e.g., Hava, 2019; Sauro et al., 2020). In Chapter 6, we further examined 

whether and to what extent learners were authentically and intrinsically engaged in their iterative 

performance of a digital storytelling task.   

Informed by Philp and Duchesne’s (2016) multidimensional framework of learner engagement, 

this longitudinal case study (see Chapter 6) closely examined how two Chinese EFL learners 

engaged in a series of fanfiction (a specific form of DS) tasks along behavioural, cognitive, social, 

and affective dimensions. We also tracked the ensuing changes in the two learners’ writing over 10 

months. Results show that the two learners engaged differently in the fanfiction task, and that the 

same learner exhibited differentiated on-task engagement when iteratively performing the task. It 

was also found that the two learners followed divergent developmental paths in terms of writing 

complexity. We further offered pedagogical suggestions that accommodate this variation across 

learners and within the same learner over time to better design and implement DS tasks. 

 

7.2 Variable-centred approach vs. person-centred approach   

One focus of this dissertation has been methodological issues regarding researching informal 

language learning and development with mobile technology. A necessary prerequisite for the choice 

of appropriate analytic methods is a strong link between the methodology applied and the features 

and structures of the problem focused on (MacIntyre et al., 2017; see also Bergman et al., 2003). 

That is, to reach the scientific goal of empirical research, the choice of the appropriate and effective 

methodology in each specific case must (a) be based on careful and integrative consideration of the 

phenomena under investigation, and (b) be made with reference to an appropriate theoretical 

framework for the phenomena.  

Previously when carrying out L2 research and MALL research, the variable has been 

considered the main conceptual and analytical unit. That is, theories and statistical analyses often 

take the variable as a central concept. Results are then interpreted in terms of a mapping of the 

observed relations to the expected relations among the hypothetic constructs/variables as indicated 

by the theory concerned. This variable-centred approach was taken in most traditional L2 studies, 
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which basically draw on a random sample of learners from a presumably homogeneous population, 

examine the effects of one variable on another in the sample selected, and generalize the results 

obtained at the sample level to the whole population. When applying the variable-centred approach, 

data are typically collected from many subjects (i.e., often with a minimum sample size of 30) at 

one or a few points in time. Consequently, this analytic approach to L2 data describes the 

characteristics of language learning and development at the sample (or the group) level, with a 

general set of parameters that is often easy to interpret (Howard & Hoffman, 2017). 

However, from a complex dynamic systems (CDST) perspective (e.g., de Bot et al., 2007; 

Larsen-Freeman & Cameron, 2008), taking the variable-centred approach to examining language 

learning and development has limitations, as elaborated in Chapter 3 and illustrated in Chapters 4 

and 5. That is, the modelling and description of variables at the group/sample level can be difficult 

to translate into the understanding of a single individual’s developmental process due to the 

ergodicity problem (Lowie & Verspoor, 2019; see also our Introduction). According to the ergodic 

principle, if we are to generalize the findings concerning inter-individual variation (i.e., at the group 

level) to intra-individual changes over time (i.e., at the level of the individual), and vice versa, two 

strict conditions must be met. First, the developmental process has to remain stable in time, namely, 

having constant means and variability, no cycles and temporal dependencies. Second, the 

developmental process has to be homogeneous across individual learners. That is, each individual in the 

population has to follow exactly the same model and description (e.g., with same statistic 

parameters). As the process of language development tends to be non-stationary (i.e., violating the 

homogeneity in time condition), or heterogeneous across individuals (i.e., violating the homogeneity across 

individuals condition), or both, the developmental processes of individuals are highly likely to be 

non-ergodic. This means that there is no lawful relation between the structures of inter-individual 

variation at the group level and the structures of intra-individual variation at the level of individuals 

who compose the group (see a detailed discussion in Lowie & Verspoor, 2019). 

The variable-centred approach is even more limited in today’s technologized world where L2 

learners have access to myriad technological learning resources and materials that articulate with 

their personal goals and motivation, learning interests and preferences, prior knowledge, language 

and digital competencies. As a result, their engagement in (informal) mobile learning activities can 

take a variety of forms and is essentially specific to the individual, which Kukulska-Hulme (2016) 

recognizes as a process of personalization. Although the variable-centred approach is highly useful 

in identifying important factors (e.g., motivation, learning belief, and use of learning strategies) that 

contribute to successful L2 learning, the (quantitative) examination at the group level obscures 
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learner diversity and heterogeneity and can thus overshadow the learning processes that are often 

unique to each individual (Godwin-Jones, 2019; Lowie & Verspoor, 2019). Additionally, the 

dynamic nature of these contributing factors (e.g., motivation, learning belief, and learning 

strategies) is also increasingly recognized (de Bot et al., 2007; Larsen-Freeman & Cameron, 2008), 

which further problematizes research methodologies that take variables as conceptual and analytic 

units. We would like to stress here that we are not denying the utility of the variable-centred 

approach; rather, it should be complemented by a person-centred approach that attends to 

individual learning processes which involve an intricate interplay of learner attributes (e.g., aptitude, 

motivation, and emotion) with the spatial-temporal contexts of learning activity (Benson, 2019; 

Larsen-Freeman, 2018).  

Chapter 3 laid out the detailed rationale behind our choice of a person-centred approach to 

(informal) mobile language learning. In the following section we will demonstrate how the person-

centred approach can shed important light on the complex, diverse, idiographic, and/or common 

features of learners’ informal mobile language learning. 

 

7.3 A person-centred account of informal mobile language learning 

The current project proposed to research the complex IMLL phenomenon from a person-

centredness perspective. In light of the person-centred approach (see Chapter 3), the processes of 

learners’ language learning and development are by definition idiosyncratic (i.e., specific to the 

individual), and must be studied at the individual level. This said, it does not mean we should 

abstain from searching for general regularities. Rather, the search for regularities should start at the 

level of the individual (i.e., understanding individually unique model or set of parameters for with 

reliability and validity), aggregate similar models/parameters in a bottom-up manner, and then 

generalize these shared models/parameters across individuals to a larger group (Molenaar, 2016). 

Ultimately, the person-centred approach endeavours to uncover the underlying mechanisms of 

individuals’ processes of change and development.   

Fundamentally, our search for an ecological generalization across individuals arises out of a 

growing recognition that individuals (IMLL learners in our case) do not learn and develop another 

language in an identical way, and that, despite the individual variety and heterogeneity, salient 

patterns with regard to language learning and development still exist and can emerge from the data 

under examination (Baba & Nitta, 2014; Bulté & Housen, 2020b; Caspi, 2010). This is also reflected 

in the four basic tenets of the person-centred framework we presented in Chapter 3: (1) The 

process is partly specific to individuals; (2) The process is complex and is conceptualized as 
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involving many factors that interact at various levels which may be mutually related in a 

complicated manner; (3) There is a meaningful coherence and structure (a) in individual growth 

and (b) in differences between individuals’ process characteristics; (4) Processes occur in a lawful 

way within structures that are organized and function as patterns of operating factors, where each 

factor derives its meaning from its relations to the others. Although there is, theoretically, an 

infinite variety of differences with regard to process characteristics and observed states at a detailed 

level, at a more global level there will often be a small number of more frequently observed patterns 

(see also Bergman & Magnusson, 1997). 

As such, the question for L2 research (as well as MALL research) that logically follows is In 

what respects and how are individuals similar, and in what respects and how are they different in terms of their 

learning experiences and language development? An adequate answer to this question is a necessity for 

ecologically valid generalizations about principles and mechanisms underlying and guiding 

individual development (language development included). In section 7.3.1, we will elaborate on our 

responses to this question with two empirical studies (one cross-sectional and one longitudinal) we 

conducted.  

 

7.3.1 Interindividual differences from a person-centred perspective  

7.3.1.1 Interindividual differences in the organization of operating components  

The person-centred approach views each individual as a functioning whole, with interwoven 

components jointly shaping individuals’ learning experiences. Components here refer to, for 

example, learning behaviours, learner motivation and emotion, and spatial-temporal contexts. This 

approach enables us to identify and classify learners with shared patterns of learning experiences 

in a bottom-up manner, and interpret each learning pattern in relation to learner-internal and -

external attributes and resources.  

In our examination of learners’ informal learning experiences with mobile technology (Chapter 

4), we identified six types of learners who were distinctly different in terms of their IMLL 

experiences in a bottom-up manner. There is, for example, one learner type that barely spent time 

on English learning outside the classroom. Other types of learners tended to allocate a comparably 

large amount of time to performing reading-, listening-, writing-, speaking-, and language feature-

related IMLL activities. Still other types of learners were likely to engage in comprehension-based 

(e.g., listening and reading) IMLL activities, falling short of English use for communication.  

The identification of different learner types (each type composed of learners with similar IMLL 

experiences) allows us to gain a better understanding of how learners differently engage in varied 
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mobile learning activities on their own outside the classroom. For one thing, by taking a person-

centred approach, the study (Chapter 4) shed light on learning patterns that were overshadowed 

by the learner variety and heterogeneity evident in IMLL: different learners with different learning 

interests and goals interact with a diverse set of devices and resources in multiple ways (Kusyk, 

2017). That is, identifying the typically occurring IMLL patterns could lead to a more predictable 

manifestation of individual variety, and reveal hidden groups of learners who share similar IMLL 

patterns. In other words, by classifying individuals with shared learning patterns into groups, 

distinct homogeneous groups can be identified and a careful generalization of individual cases can 

be made. For another, as the different learner types had meaningfully distinct IMLL patterns, 

combining them would also produce a poorly defined “one-size-fits-all” scenario for language 

learning and teaching.  

Uncovering the relatively homogeneous learner groups that emerge from the data also allows 

us to conduct L2 research in a more ecologically valid manner.  Conventional research on L2 

learning is often based on group studies with the assumption that results obtained at the group 

level can be generalized to the individuals composing the group. The validity of those 

precategorized groups is increasingly challenged, as L2 researchers (Godwin-Jones, 2019; Lowie & 

Verspoor, 2019) gradually recognize that individuals comprising a priori categories, such as gender, 

age, or language proficiency, are remarkably heterogeneous in other learner attributes such as 

motivation, emotion, preferred way of learning. As such, we recommend to complement the 

traditional group-level analysis of experimental data with a clustering procedure. That is, before 

implementing an intervention or a treatment, researchers could issue a series of pre-tests and 

questionnaires to collect data on individual differences and use clustering techniques to ascertain 

the existence of different, yet meaningful, learner types. Researchers could then examine possible 

interaction effects between different learner types and the intervention, which could provide 

valuable findings for the design of more effective learning materials, tools, and tasks. 

 

7.3.1.2 Interindividual differences in intraindividual changes  

Developmental processes are inherently about the changes that occur over time in response to 

internal and external stimulation at the individual level (e.g., Verspoor et al., 2011; Lowie & 

Verspoor, 2015). Literature has also documented that it is of crucial importance that the methods 

used for studying development phenomena have an affinity to the time-dependent process of 

variation and change of the variable under study (e.g., Lowie, 2017; Murakami, 2020). In line with 

this, our examination of learners’ language development through IMLL participation (Chapter 5) 
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adopted a longitudinal design which can shed light on the complexity and dynamism inherent in 

informal mobile language learning. That is, in the IMLL context, L2 learners typically use a variety 

of resources whose type, availability, and usefulness are likely to evolve. These publicly available 

and constantly expanding learning resources may not be uniformly noticed or taken advantage of 

by learners. Rather, different learners variably interact with the multifarious semiotic resources, 

which results in potentially divergent developmental processes where the ‘same’ input may be acted 

upon in different ways that are contingent upon the learner’s immediate needs and goals (Godwin-

Jones, 2019; Sockett & Toffoli, 2020). 

Unpacking the complexity and dynamism in IMLL, i.e., identifying typical developmental 

patterns at a higher and macro level (Baba & Nitta, 2014) can lead to findings that go beyond the 

individual level. The person-centred approach is particularly useful in this regard, examining and 

comparing individuals’ developmental processes, or in other words assessing the interindividual 

difference in learners’ intraindividual changes (e.g., Bergman & Magnusson, 1997; von Eye & 

Bergman, 2003). In light of the person-centred approach, comparing individuals’ developmental 

processes, and even making generalizations across individuals, should start with (1) estimating 

developmental characteristics (e.g., depicted with statistical parameters) at the individual level, and 

(2) then aggregating individuals that show qualitatively similar developmental characteristics. 

Through a time-series clustering methodology (as a person-centred method), we managed to 

depict idiographic, individually owned developmental processes, and identify the developmental 

patterns that transcend the individual variety and heterogeneity (Chapter 5). The “salient patterns—

or essential underlying mechanisms—associated with typical system outcomes” (Dörnyei, 2014, p. 

89) identified were highly informative with regard to the question—What is being learnt through the 

informal language learning practices of today? —raised by Sockett and Toffoli (2020, p. 482) in their 

comprehensive overview of informal language learning.   

The identification of typical developmental patterns through IMLL participation also shed 

important light on methodological possibilities of researching the complex IMLL phenomenon in 

a bottom-up manner. As we mentioned earlier, investigations into IMLL practices may not be 

capable of legitimately studying the impact of a specific learning practice/activity on a given group 

of learners over a given time period, due to the “impromptu, unscheduled, and unofficial” nature 

of informal language learning (Toffoli & Sockett, 2010, p. 19). A more feasible way, therefore, 

would be to first examine developmental trajectories at the individual level, and then to compare 

the developmental trajectories of different individuals and aggregate the individuals who share 

similar developmental patterns (Godwin-Jones, 2019).  
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The existence and emergence of typically occurring patterns also receive support from the 

complex dynamic systems theory (CDST) (see, de Bot et al., 2007; Larsen-Freeman & Cameron, 

2008), because the patterns emerged can sometimes be recognized as an expression of attractor 

states from the CDST perspective (see Bergman et al., 2017). Attractor states represent higher-

order patterns of equilibrium that a system evolves toward or approaches over time, as a result of 

dynamic collections of components’ spontaneous self-organization and adaptive changes (Larsen-

Freeman & Cameron, 2008). In other words, attractor states are generally thought to come about 

through interactions of the system’s components (Banzhaf, 2009). An attractor state allows us to 

describe what a system is doing now and the state in which it has stabilized, and the outcome or 

pattern it has fallen into through self-organization and adaptive changes (Hiver & Al-Hoorie, 2020; 

see also Thelen & Bates, 2003). We will return to the specific mechanisms of self-organization and 

adaptive changes in the following section, as it is the underlying mechanisms that “produce a 

particular time signal or trajectory of change over time in the state space that is essential for 

understanding the causal complexities of system development or change” (Hiver & Al-Hoorie, 

2020, p. 34). 

 

7.3.2 An organized whole functioning in a dynamic adaptation process  

An additional important aspect of the person-centred approach is that it recognizes individual 

development not only as idiographic (i.e., focusing on the individual rather than the 

group/aggregate) but also as holistic (i.e., focusing on the individual as an integrated totality 

consisting of interwoven components) and interactional (i.e., focusing on the individual in 

interaction with the spatial-temporal contexts). When applied to language learning and 

development, the person-centred approach understands the process of language learning and 

development as encompassing the development of multiple interrelated components, such as 

learner interests and goals, learner motivation and emotion, learning strategies and behaviours, as 

well as environmental factors. These components each obtain its role and meaning in relation to 

the interaction with other components. More precisely, “a certain element drives its significance, 

not from its structure, but from its functional role in the system of which it forms a part”, as noted 

in Magnusson and Mahiney (2001, p. 5). To conserve this totality of the information, designing and 

implementing empirical research with a person-centredness lens should strive for identifying the 

patterns of the constitutive components (Bergman et al., 2017).  

A case in point is our exploration and establishment of multivariate IMLL profiles (Chapter 4). 

That is, by applying a cluster analysis (a person-centred method), we not only identified different 
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types of learners who were distinctly different in their engagement with their self-initiated IMLL 

activities, but also established multivariate learner profiles using a set of variables indicative of 

learners’ behavioural, motivational, emotional, and linguistic characteristics that concurrently 

shaped their informal mobile language learning. This finding provides further credence for Lai and 

Zheng’s (2018) observation that learners’ selective use of mobile technologies in L2 learning was 

an outcome of the interaction between learner attributes (e.g., motivation, emotion), learners’ 

perception of learning activities, and the learning context. In other words, different components 

(e.g., learner interests, goals, motivation, learning behaviour, and environmental factors) are 

interrelated in a dynamic manner and it is their interplay that gives rise to individuals’ IMLL 

experiences. 

The holistic idea inherent in the person-centred approach is in consonance with the ecological 

view that Levine (2020) proposes, which sees the learner, learner attributes, and technological 

resources in terms of their interconnectedness. It is thus warranted to explore underlying 

mechanisms of the intricate interaction between learner attributes (e.g., motivation, emotion, 

language proficiency) and learning resources (e.g., technological tools, resources, materials). 

Characteristic of the intricate interaction among components are self-organization and co-

adaptation, two features widely acknowledged from the CDST perspective (de Bot et al., 2007; 

Larsen-Freeman & Cameron, 2008).  

When a system adapts its internal structure or function in response to external circumstances 

independent from overt instruction or programming, this is a process called self-organization 

(Dekker et al., 2011). Co-adaptation refers to a process in which components of a system 

“constantly reorganize their internal working parts to adapt themselves to the problems posed by 

their surroundings [or by other components]” (Hiver & Al-Hoorie, 2020, p. 26). By self-organizing 

and adapting constantly over time, operating components of a system maximize the functioning of 

the integrated system, as a result of which new pattern in the system tends to emerge (Juarrero, 

1999). While the way in which operating components in a certain system interact tends to be 

diversified, the number of observable patterns of the integrated system shaped by the self-

organization and co-adaptation of operating components is restricted. In other words, only a 

limited number of patterns are observably functional for each system and for the integrated totality, 

as evident in our identification of different learner types (Chapter 4) and typical developmental 

patterns (Chapter 5).  

To sum up, the person-centred approach discussed in the current project views the individual 

learner as an integrated totality. It endeavours to understand the individual development based on 
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the identification of learning and development patterns of its operating components in a bottom-

up manner. Further, by identifying homogenous groups of individuals who share similar patterns, 

it is possible to compare different learner groups identified, to infer, or even to generalize, to a 

population of similarly structured individuals. Taking this person-centred framework seriously has 

far-reaching implications for understanding and explaining the processes underlying individual 

development, and for suggesting ecological pedagogy.  

 

7.4 Implications of a person-centred approach 

7.4.1 Implications for L2 (development) research 

Viewed from a person-centred perspective, each individual functions as a whole system in which 

different components work together and adjust to each other to achieve a good functioning of the 

integrated system. Applying this approach to research on language learning and development, we 

as researchers should integratively consider learners’ cognitive, motivational and affective 

engagement in language learning (Philp & Duchesne, 2016), as well as their interaction with spatial-

temporal contexts (e.g., technological resources and materials in the current project) (Godwin-

Jones, 2019). As the factors at play and the way in which they interact are often different for 

different individuals, the complex process of L2 development at different levels can take a variety 

of forms (van Geert, 2019) and be characterized as partly specific to each individual (Chan et al., 

2015; Lowie & Verspoor, 2019). As such, we propose to put the individual at the core in MALL 

research (Godwin-Jones, 2019), and in L2 research in general (Benson, 2019; Newman, 2017). That 

is, research findings should be “interpretable at the level of the single individual and they should 

be informative of patterns of individual functioning” (Bergman & Lundh, 2015, p. 2).   

Additionally, our search for different learner types (each type composed of learners with 

similar IMLL experiences) (Chapter 4) and typical developmental patterns (each pattern showing 

distinct developmental characteristics) (Chapter 5) also provides important insights. Prior variable-

centred research viewed learners’ IMLL experiences, their linguistic and educational background, 

motivation and emotion, as well as learning outcomes as separate variables, and examined the 

association and interaction between them (e.g., Lai & Zheng, 2018; Ma, 2017), Our findings, instead, 

suggest different relationships and interaction patterns among these variables. Therefore, the 

person-centred approach holds promise for adding to our understanding of intricate interactions 

among different components, such as learner attributes (e.g., motivation, emotion, learning 

behaviour) and spatial-temporal contexts (e.g., technological resources and materials), and allowing 
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insights not currently available from variable-centred research by giving information about how 

combinations of variables operate within individuals.  

Taken together, the person-centred research paradigm advocated here is characterized by three 

foci: (1) A focus on the individual. Research findings should be informative at the individual level and 

for each learner’s language learning and development. The variable/factor measured should be 

sufficiently reliable to make inferences about the “true state” of the individual (see also Bulté & 

Housen, 2020b). (2) A focus on patterns. The pattern or configuration of information about learner 

attributes (e.g., motivation, emotion, learning behaviour) should be the conceptual and analytic unit. 

(3) A focus on the developmental process. Intensive longitudinal data, which are also process-contingent, 

are often of great interest to the person-centred approach in which the dynamics of change and 

patterns of interaction are focused on (see Bergman & Lundh, 2015). Embracing the person-

centred framework also has implications for how empirical studies are to be carried out. Normally, 

a well-designed explorative person-centred methodology aims to find one or a few typical (or 

observable) patterns that reasonably well summarize the data structure and functioning, while 

residue cases (i.e., outliers) are avoided to prevent them from distorting the organized structures 

and functioning.  

Besides the theoretical implications, the adoption of a person-centred approach also provides 

methodological implications for L2 (development) research, by means of identifying learners’ 

experiential and developmental patterns in a bottom-up manner. This type of pattern identification 

can extend the work of Lowie and Verspoor (2019), shedding important light on the ergodicity 

problem in L2 (development) research. According to the ergodic principle, group statistics cannot 

be generalized to the individual, and vice versa, unless two conditions are met: keeping stable in 

developmental processes and being homogeneous across individuals. In other words, a priori group 

should be homogeneous and the individuals composing the group must have the same 

developmental characteristics. By adopting a time-series clustering methodology (a person-centred 

method), our study (Chapter 5) found that the condition of being homogeneous across individuals 

was violated at the sample/group level. In fact, the differences in the parameters between individual 

cases was the reason why clusters (e.g., subgroups of individuals) were able to be identified through 

a clustering technique. In the clusters identified, components of each cluster have similar 

developmental patterns (depicted with similar statistic parameters); therefore, the clusters arguably 

satisfy the condition of being homogeneous. This improvement in ergodicity is important to 

generalizability. That is, although it may not be appropriate to generalize between an individual and 

the group as a whole, it is feasible to generalize between an individual and a cluster identified.  
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Our identification of typical developmental patterns (with a person-centred methodology) that 

hold for different individuals also provides added value for advancing our understanding of L2 

developmental processes. In a critical appraisal of previous investigations into L2 (complexity) 

development, Bulté and Housen (2020a) noted that there is considerable variation within and 

across learners, which makes it difficult, if not impossible, to identify similarities or typical patterns 

between the developmental paths of the different learners, and to formulate hypotheses that are 

testable with different learners. In this project, we managed to identify typical developmental 

patterns that transcend individual-level developmental trajectories and hold for a majority of the 

individuals with a time-series clustering technique. This finding extends Bulté and Housen’s (2020a) 

observation about learner variety and heterogeneity in terms of L2 developmental process, 

advancing our understanding of the principles and mechanisms of L2 learning and development.  

Also arise from our examination of the developmental characteristics of (as well as 

developmental patterns in) written productions of IMLL learners are insights into the extent to 

which uptake from informal language exposure supports language learning (Chapter 5). We found 

that L2 learners exhibited a developmentally more complex repertoire of lexical and syntactic 

choices after 10-month-long informal participation in mobile learning activities outside the 

classroom, which allows us to extend Sockett and Kusyk’s (2015) observation that learners, 

especially those of relatively advanced proficiency, often make little linguistic progress in informal 

contexts without any pedagogical infrastructure. Informal language learning has received relatively 

little research attention, compared with other language learning areas, possibly because it has been 

associated with so few positive learning outcomes. Our findings encourage further research on 

informal (mobile) language learning to be conducted. More broadly, learners in informal contexts 

have layers of contextual, cognitive, social specificities and these different layers should continue 

to be explored.  

 

7.4.2 Implications for L2 pedagogy 

As the language learner types (Chapter 4) and developmental patterns (Chapter 5) identified in the 

current project by employing a person-oriented approach pack information efficiently, they can 

help “significantly boost the interpretability of our research findings” (Byrnes, 2019, p. 526) and 

are therefore intuitively appealing for language pedagogy. An insightful example is our 

establishment of distinct behavioural, motivational, emotional, and linguistic profiles that are 

characteristic of different types of IMLL learners (Chapter 4).  
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With the knowledge produced by person-centred research, language teachers may be better 

placed to deal with the complex language learning phenomena in a cost-effective manner and 

provide effective feedback and scaffolding tailored to each learner type identified. For instance, to 

motivate the learners who barely engage in any IMLL on their own, teachers can incorporate 

existing mobile technologies (e.g., films, songs, social networking, digital games) into in-class 

instruction for a supplementary purpose (Reinders & Wattana, 2014). For the learners who mainly 

participate in comprehension-based IMLL activities, teachers can have students engage in an 

IMLL-integrated project (preferably production-driven) as mandatory. A nice example would be 

Sauro and Sundmark (2019), in which a fanfiction project was carried out as part of a mandatory 

course at a Swedish university. This course organizes students into groups of three to six to 

collaboratively write blog-based role-play fanfiction. In completing the required writing tasks, 

students can make use of the available mobile devices and resources. And for the learners already 

having equal practice in all language aspects on their own, teachers can keep an inventory of the 

mobile learning resources these students typically employ, together with their learning goals and 

interests, based on which teachers can help students construct their own IMLL programs (see also 

Lee, 2020). 

Furthermore, a person-centred methodology can offer important practical tools for 

developing learning interventions and treatments, e.g., to investigate for whom and in what way 

interventions are beneficial (cf. Hätinen et al., 2009, 2013). As we suggested in Chapter 4, before 

implementing an intervention or a treatment, teachers could issue a series of pre-tests and 

questionnaires to collect data on learners’ individual differences and use clustering techniques to 

ascertain the existence of different, yet meaningful, learner types. Teachers could then adapt the 

intervention or the treatment in accordance to different learner types, which could provide valuable 

findings for personalized instruction and design of more effective learning materials, tools, and 

tasks. 

Findings of the current project regarding learners’ IMLL experiences (Chapter 4) and the 

ensuing lexical and syntactic development (Chapter 5) also have social implications for L2 learning 

and development. Specifically, the project demonstrated the ubiquity and the long-term effect of 

engaging in informal learning activities with technology (e.g., watching captioned/subtitled TV 

series, movies and videos, listening to music and audio, and communicating with others via social 

networking), which hopefully contributes to a change of teachers’, as well as learners’, conception 

of L2 learning.  



560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng560485-L-bw-Peng
Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021Processed on: 26-5-2021 PDF page: 142PDF page: 142PDF page: 142PDF page: 142

Chapter 7 

 

130 

A related implication is that the present research evokes a reconsideration of the role of 

learners’ language contact in their lifeworlds. Our findings that learners made improvements in the 

area of both lexis (in terms of lexical variability and lexical rarity) and syntax (in terms of sentential 

complexity) in Chapter 5 suggest that lexical and syntactic development can take place through 

learners’ informal participation in mobile learning activities outside the classroom. As such, 

language teachers should encourage students to find ways to enhance the learning potential of the 

learning opportunities occurring in their everyday lives; meanwhile, teachers themselves should 

also find ways to incorporate students’ informal language learning in L2 classroom agenda, using 

“an adaptive pedagogy that would situate language and culture as lived practice as a central 

organizing principle of foreign language study” (Dubreil & Thorne, 2017, p. 6). In the current 

project, digital storytelling was recognized as one such pedagogically structured design (Chapter 6).  

Also shown in our designing and implementing digital storytelling tasks which integrate 

learners’ IMLL experiences is that learners were not equally engaged in the digital storytelling tasks 

(Chapter 6). Conversely, the level of learners’ on-task engagement seemed to be modulated by 

learners’ personal interest, past experiences, affective enjoyment, and metacognitive sense of 

achievement, as well as their use of technological resources. This implies that merely designing and 

implementing digital storytelling tasks are not enough; rather, explicit instruction should also be 

provided about taking advantage of multifarious learning resources and materials available online 

and setting clear directions for improved task completion. As such, teachers need to consider and 

reflect on the factors carefully so as to decide the timing of explicit instruction. 

 

7.5 Limitations of the study and avenues for further research  

In spite of our endeavour to research mobile assisted language learning, especially in informal, out-

of-class contexts, from a person-centred perspective, this research project is not without limitations. 

The first limitation is to do with the sampling, particularly the sampling for the longitudinal 

investigation. The longitudinal study reported in Chapter 5 (data were also partly used in Chapter 

6) examined only a small sample of college-level English learners in Southwest China. More studies 

on informal mobile language learning are needed to examine other participants in diverse linguistic, 

sociocultural and socio-political contexts, such as multilingual learning settings, online adult 

education programs, or other professional training programs. Future research may also want to 

look at learners of others languages (e.g., Japanese, Chinese) whose learning resources and materials 

were not commonly available in the digital wild.  
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Another limitation concerns methodological issues. The current project used cluster analysis 

as a specific person-centred method. There is, however, a wide range of analytic algorithms and 

models in line with the person-centred approach for describing, profiling, and classifying learning 

processes and outcomes. The choice should be made in a way that the method chosen matches the 

specific research problem of interest. For example, cluster analyses (or latent profile analyses) can 

be used to identify latent groups of learners in a sample/population based on a set of variables, 

and the relation between the latent groups identified can be analysed (Lee et al., 2019). Future 

research may also consider using other analytic methods such as latent transition analysis, which 

can help identify learner profiles at different points in time and examine an individual’s movement 

between the profiles established at different time points (Lanza et al., 2013).  

A related limitation is about the model we used to describe individuals’ processes of change 

and development over time in Chapter 5. As we wanted to increase the parsimony (i.e., how 

transparent and simple are the results to meaningfully interpret) in modelling the intensive 

longitudinal data, we conducted a series of time-series analyses at the individual level. Other 

techniques such as state-space modelling, dynamic factor analysis, and p-technique factor analysis 

are needed to accurately, and, more importantly, adequately describe the individuals—modelling 

the idiosyncratic, within-subject, and time-lagged relationships of latent and/or measured variables 

(Chow et al., 2010; Ram et al., 2013). 

Still another limitation relates to the measurement of some key constructs. For example, in the 

studies we conducted, data were collected with questionnaires, interviews, and learning journals, 

which are retrospective in nature. A more advanced method for collecting L2 learners’ learning 

behaviours and experiences would be experience sampling method (ESM) (e.g., Conner et al., 2009) 

or ecological momentary assessment (Shiffman et al., 2008). Common to these advanced methods 

is that data are collected on individuals’ behaviours and experiences in natural settings, close to the 

time when the individual had these experiences, and on repeated occasions. In this way, multiple 

snapshots of learners’ learning behaviours and experiences can be obtained, which makes it 

possible to identify the changing and evolving patterns of learning behaviours and experiences 

within the individual.  

It is also a limitation that, as the present research focused on the experiential and 

developmental patterns of learners who mainly engaged in informal mobile learning activities, it 

offered limited insights into why a particular experiential and developmental pattern came into 

being. The antecedents of these patterns could be a fruitful avenue for future exploration. In our 

study of IMLL experiences (Chapter 4), for example, we observed that the learners’ different IMLL 
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experiences were related to their distinct motivational, emotional, and linguistic characteristics, as 

well as their use of multifarious technological resources. However, it is likely that other factors, 

such as learner aptitude, self-efficacy, and digital training, also play important roles in shaping IMLL 

learners’ learning experiences and language development; therefore, these factors should be 

carefully considered in future IMLL research and MALL research in general. 

 

7.6 Concluding remarks 

In the present dissertation, we probed into L2 learners’ mobile language learning, particularly in 

informal, out-of-class contexts. More specifically, we scrutinized the affordances of multifarious 

mobile technologies for L2 learning and development, examined how L2 learners configured the 

learning opportunities that mobile technologies afford in informal contexts and how their informal 

engagement in these learning opportunities contributed to their learning experiences and language 

development. Pedagogically structured designs that integrate these informal learning experiences 

into the L2 classroom agenda were also explored.  

In this dissertation, we have advocated the usefulness of a person-centred approach in 

shedding light on the complexity, dynamism, and idiosyncrasy, as well as commonality, of L2 

learners’ informal language learning with mobile technology. It is also argued that a person-centred 

approach to informal mobile language learning may be able to overcome some limitations inherent 

in the variable-centred approach commonly adopted in traditional L2 research, by adding insights 

into the idiographic (i.e., specific to the individual), holistic (i.e., understanding the individual as a 

totality of the intricately interacting components), and interactional (i.e., viewing the individual in 

relation to its spatial-temporal contexts) features of the language learning phenomena concerned.  

It must be noted that we emphasized from the beginning (see Chapter 3) that the variable-

centred approach and the person-centred approach are complementary, not contradictory, in 

researching L2 learning and development phenomena. Both approaches are legitimate as long as 

they are applied with strict reference to the specific assumptions made in each of them. It is of 

relevance to reiterate in the end that it is the match between the problem and the method that is 

important (Bergman et al., 2003; Bergman & Vargha, 2013; Hilpert & Marchand, 2018; Lowie, 

2017; MacIntyre et al., 2017). It would be highly productive to mix the person-centred approach 

and the variable-centred approach, rather than alternating between the two. Specifically, it is useful 

to apply variable-centred methods (e.g., by comparing means, computing correlations, and 

performing factor analysis) to obtain a provisory understanding of which factors are involved in 

the learning and development process. Based on this preliminary understanding, it might be 
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possible to construct reliable and valid scales measuring concepts and variables essential to the 

system under study. A person-centred methodology can then be employed to search for typical 

(developmental) patterns or configurations, which may lay the foundation for later formulating a 

nonlinear learning and development model in which important interactions are incorporated and 

explicated.  
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APPENDIX B  

Questionnaire items (English version) 
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Using mobile devices for informal language learning (You can have more than one choice 

for each question unless specified differently; you may add necessary information if requested)  

 

1.  Among the following mobile devices, which one(s) do you currently use?  

(1) mobile phones (e.g., iPhone)                              

(3) laptops 

(5) PDA (e.g., palmtops)                    

(7) others ____ (please specify)  

(2) Tablet PC (e.g., iPad)                     

(4) hand-held electronic dictionary               

(6) MP3/MP4 (e.g., iPod)  

 

2.  Which one(s) do you think are most useful for language learning/using?  

(1) mobile phones (e.g., iPhone)                               

(3) laptops 

(5) PDA (e.g., palmtops)                     

(7) others ____ (please specify)  

(2) Tablet PC (e.g., iPad)                     

(4) hand-held electronic dictionary               

(6) MP3/MP4 (e.g., iPod)  

 

3.  Using mobile devices, I have access to the following materials to practice my English reading 

skill in my spare time  

(1) language learning websites                

(3) e-books (e.g., literature reading)                               

(4) English news (e.g., BBC, VOA)             

(6) language learning Apps                   

(8) Google/ Facebook/ Twitter                

(2) WeChat Public Platform (personal blog 

on WeChat)                               

(5) Microblogging                            

(7) academic articles                          

(9) others ____ (please specify) 

 

4.  How long do you use the above reading materials per day? (one choice only)  

(1) no time spent       

(3) ten to thirty minutes                     

(5) one to two hours                       

(2) within ten minutes                           

(4) thirty minutes to one hour   

(6) more than two hours 
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5.  Using mobile devices, I have access to the following materials to practice my English listening 

skill in my spare time 

(1) English news (e.g., BBC, VOA)             

(3) English movies, TV series, cartoons                          

(5) English video clips                        

(7) Google/ Facebook/ Twitter                    

(2) WeChat Public Platform                                   

(4) English songs                           

(6) language learning Apps                   

(8) others _____ (please specify)

 

6.  How long do you use the above listening materials per day? (one choice only)  

(1) no time spent       

(3) ten to thirty minutes                     

(5) one to two hours                       

(2) within ten minutes                           

(4) thirty minutes to one hour   

(6) more than two hours

 

7.  Using mobile devices, I have access to the following materials to practice my English 

speaking skill in my spare time  

 

(1) English movies, TV series, Cartoons              

(3) language learning Apps                         

(5) Voice chatting over phones/ WeChat/ 

Skype         

(2) English songs                            

(4) WeChat Public Platform                                         

(6) others _____ (please specify)  

8.  How long do you use the above speaking materials per day? (one choice only)  

(1) no time spent                             

(3) ten to thirty minutes                         

(5) one to two hours                    

(2) within ten minutes                        

(4) thirty minutes to one hour                         

(6) more than two hours         

 

9.  Using mobile devices, I have access to the following materials to practice my English writing 

in my spare time  

 

(1) text chatting in WeChat or Skype             

(3) emails                                            

(5) Facebook/Twitter/Messenger                                     

(2) online forum (e.g., fanfiction)                 

(4) blogs                                  

(6) others ____ (please specify) 
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10.  How long do you use the above writing materials per day? (one choice only)  

(1) no time spent                             

(3) ten to thirty minutes                         

(5) one to two hours                    

(2) within ten minutes                        

(4) thirty minutes to one hour                         

(6) more than two hours      

11.  Using mobile devices, I have access to the following materials to practice language specific 

features (e.g., vocabulary, grammar, pronunciation) in my spare time 

 

(1) dictionary (e.g., Oxford, Youdao)             

(3) WeChat Public Platform                           

(5) language learning Apps                    

(2) translator (e.g., google, Youdao)              

(4) online concordancer                       

(6) others _____ (please specify)                                                          

 

12.  How long do you use the above materials to learn vocabulary, grammar, pronunciation per 

day? (one choice only)  

 

(1) no time spent                                                      (2) within ten minutes                        

(3) ten to thirty minutes                                            (4) thirty minutes to one hour                         

(5) one to two hours                                                 (6) more than two hours
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Learner Motivation and Emotion (1 for Strongly disagree/ Not at all, 2 for Disagree/ Not so much, 3 

for Slightly disagree/ So-so, 4 for Slightly agree/ A little, 5 for Agree/ Quite a lot, 6 for Strongly agree/ Very 

much) 

 

Ideal L2 Self (5 items, α = .894) 

1.     I can imagine myself speaking English as if I were a native speaker of English. 

2.     I can imagine myself speaking English with international friends or colleagues. 

3.     Whenever I think of my future career, I imagine myself using English. 

4.     I can imagine myself living abroad and using English effectively for communicating with the 

locals. 

5.     I can imagine myself writing English e-mails/letters fluently.  

 

Ought-to L2 Self (6 items, α = .856) 

6.     I study English because my close friends think it is important.  

7.     If I fail to learn English, I’ll be letting my parents and teachers down.  

8.     I consider learning English important because my teachers think that I should do it. 

9.   Studying English is important to me in order to gain the approval of my   

peers/teachers/family/boss. 

10.    Learning English is necessary because people surrounding me expect me to do so.  

11.    Studying English is important to me because other people will respect me more if I have the 

knowledge of English.  

 

L2 Learning Experience (Attitudes, 6 items, α = .866) 

12.    Do you like learning English?  

13.    Do you find learning English really interesting? 

14.    Do you think time passes faster while studying English?  

15.    Do you always learn English using mobile devices in your spare time. 

16.    Would you like to have more time learning English with mobile devices?  

17.    Do you really enjoy learning English on mobile devices?  

 

Motivated Learning Behavior (8 items, α = .884) 

18.    I would like to spend lots of time studying English.  

19.    I would like to use mobile devices to learn English, even if I were not required. 
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20.    The English information delivered by mobile devices looks appealing. 

21.    The way English is provided on the mobile devices keeps drawing my attention. 

22.    I would like to concentrate on studying English more than any other topics.  

23.    If my teacher would provide guidance on learning English with mobile technologies, I would 

love that.  

24.    If my teacher would give an optional assignment assisted by mobile devices, I would certainly 

do it.  

25.    I am prepared to expend a lot of effort in learning English.      

 

L2 Anxiety (8 items, α = .889) 

26.    Even if I am well prepared for English class, I feel anxious about it. 

27.    I always feel that the other students speak the English better than I do. 

28.    I can feel my heart pounding when I'm going to be called on in English class. 

29.    I don't worry about making mistakes in English class (reverse-coded). 

30.    I feel confident when I speak in English class (reverse-coded). 

31.    I get nervous and confused when I am speaking in my English class. 

32.    I start to panic when I have to speak without preparation in English class. 

33.    It embarrasses me to volunteer answers in my English class. 
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APPENDIX C 

Interview questions (English version) 
 

 

1. Can you name some IMLL activities that you would perform every day for your English 

learning? 

2. Can you describe how you engage in those activities? 

3. Tell me which English skill/aspect you feel has improved through your participation in those 

activities? For example, do you think those activities help you improve your English listening or 

not? 
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APPENDIX D  

R Script for Cluster Analysis 
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#1. Data preparation 

# Variables to cluster: Intercept, Slope, Autocorrelation 
# Load and prepare data (time-series parameters: 58 cases) 
df_raw <- read.csv("ca_timeseriesparameters_data.csv") 
 
# Scale the variables 
df <- data.frame(scale(df_raw)) 
 

#2. Clustering procedure 

# Compute the dissimilarity matrix 
# df = the standardized data 
res_dist <- dist (df, method = ‘euclidean’) 
 
# Linkage method: Ward’s method 
res_hc <- hclust (res_dist, method = ‘ward.D2’) 
 
# Dendrogram (i.e. a visual representation of the clustered groups) 
# install.packages(‘factoextra’) 
library (factoextra) 
fviz_dend (res_hc) 
 
# Cut the dendrogram into different groups  
# Here, we compare a 3-cluster solution and a 5-cluster solution based on the visual 
representation of the clustered groups.  
res_cut <- cutree (res_hc, k = 3) 
res_cut <- cutree (res_hc, k = 5) 
# When 3 clusters are identified, there exists a cluster of 43 cases (74%) on the right-hand side, 
which might largely increase the within-cluster variance. Instead, if we chose the 5-cluster 
solution, each cluster appears to be more homogenetic. Also, a more even-sized clusters can be 
more easily justified, as implied by the use of ward’s method.  
 
# Visualize the clusters in different colours 
# 5-cluster solution 
# install.packages(‘dendextend’) 
library (dendextend) 
dend_res_hc <- as.dendrogram (res_hc) 
col_dend <- color_branches (dend_res_hc, h = 10) 
plot (col_dend) 
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# 3. Results 

# Decision: Final cluster solution as a 5-cluster 
# Analysis with 5-cluster solution 
library(dplyr) 
df_raw_cl <- mutate (df_raw, cluster = res_cut) 
count (df_raw_cl, cluster) 
 
# Group summaries for each cluster 
df_raw %>% group_by (cluster) %>% 
summarize (iM = mean (Intercept), iSD = sd (Intercept), sM = mean (Slope), sSD = 
sd (Slope), aM = mean (Autocorrelation), aSD = sd (Autocorrelation)) 
 
#Cluster evaluation 
# Kruskal-Wallis test for cluster mean comparison 
library (pgirmess) 
kruskal.test (Intercept ~ cluster, data = df_raw) 
kruskal.test (Slope ~ cluster, data = df_raw) 
kruskal.test (Autocorrelation ~ cluster, data = df_raw) 
 
# Follow-up comparisons among clusters 
kruskalmc (Intercept ~ cluster, data = df_raw) 
kruskalmc (Slope ~ cluster, data = df_raw) 
kruskalmc (Autocorrelation ~ cluster, data = df_raw) 
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APPENDIX E 

Time-series parameters 
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Cases Intercept Slope Autocorrelation MAH_1 pMAH_1 

S1_LSA -5,90 0,42 0,09 0,84313 0,8391 

S1_MTLD 2,22 0,10 0,16 0,15198 0,9849 

S1_M/NP -5,05 0,59 0,31 0,56654 0,9040 

S1_LFCW 1,21 0,12 0,11 0,55899 0,9058 

S1_CN -4,46 0,73 0,27 0,33096 0,9541 

S1_MLTU -5,00 0,31 0,07 1,16839 0,7606 

S1_DC/TU 0,07 0,28 0,38 1,58213 0,6634 

S2_LSA 0,20 0,22 0,32 0,65519 0,8837 

S2_MTLD 2,95 -0,04 0,04 1,60346 0,6586 

S2_M/NP 2,39 0,08 0,05 1,38855 0,7082 

S2_LFCW 0,19 0,32 0,39 1,80778 0,6132 

S2_CN 1,84 0,18 0,20 0,03296 0,9984 

S2_MLTU -2,28 0,72 0,18 0,22040 0,9742 

S2_DC/TU 15,24 -0,43 0,06 1,24275 0,7428 

S3_LSA 5,26 -0,10 0,08 0,92871 0,8185 

S3_MTLD -0,05 0,30 0,45 3,12916 0,3721 

S3_M/NP 6,28 -0,44 0,24 0,09698 0,9922 

S3_LFCW 0,99 -0,23 0,27 0,26165 0,9671 

S3_CN 4,20 0,00 0,00 2,36647 0,4999 

S3_MLTU -110,13 10,31 0,28 14,74106 0,0021*

S3_DC/TU -5,20 0,74 0,22 0,09167 0,9928 

S4_LSA 4,64 -0,23 0,16 0,19058 0,9791 

S4_MTLD 5,29 -0,29 0,26 0,13943 0,9867 

S4_M/NP 1,02 0,17 0,24 0,06249 0,9959 

S4_LFCW 1,43 0,23 0,23 0,06133 0,9960 

S4_CN 30,42 -3,16 0,42 3,96500 0,2653 

S4_MLTU 1,86 0,15 0,19 0,04232 0,9977 

S4_DC/TU 1,52 0,18 0,15 0,21109 0,9758 

S5_LSA 203,79 -8,64 0,08 14,10667 0,0028*

S5_MTLD 1,76 0,12 0,12 0,45182 0,9293 

S5_M/NP 2,64 0,03 0,05 1,40126 0,7052 

S5_LFCW -0,28 0,01 0,09 0,89414 0,8268 

S5_CN 19,45 -1,86 0,39 2,10310 0,5513 

S5_MLTU -1945,57 117,21 0,17 59,52754 0,0000*

S5_DC/TU 17,67 -1,29 0,22 0,19376 0,9786 

S6_LSA -0,89 0,31 0,10 0,65884 0,8828 

S6_MTLD 9,05 -0,23 0,06 1,21448 0,7495 

S6_M/NP 1,12 0,16 0,19 0,03761 0,9981 

S6_LFCW 1,96 0,12 0,18 0,06617 0,9956 

S6_CN -1,31 0,43 0,61 2,76708 0,4289 

S6_MLTU -0,39 0,28 0,34 0,92255 0,8200 

S6_DC/TU -83,91 4,05 0,09 8,68084 0,0338*

S7_LSA -0,69 0,35 0,27 0,23407 0,9719 
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S7_MTLD 4,93 -0,11 0,07 1,08214 0,7814 

S7_M/NP 1,75 -0,01 0,01 2,23000 0,5261 

S7_LFCW 1,07 0,20 0,30 0,45749 0,9281 

S7_CN 4,28 -0,11 0,09 0,81421 0,8461 

S7_MLTU -0,24 0,25 0,23 0,03609 0,9982 

S7_DC/TU 0,25 0,30 0,16 0,15822 0,9840 

S8_LSA -7,06 1,08 0,37 1,81512 0,6116 

S8_MTLD 1,69 0,65 0,11 0,78534 0,8530 

S8_M/NP -4,42 -0,76 0,58 7,59114 0,0553 

S8_LFCW 0,32 0,27 0,39 1,77348 0,6207 

S8_CN 3,51 -0,05 0,09 0,80841 0,8475 

S8_MLTU 1,34 0,18 0,30 0,45596 0,9285 

S8_DC/TU 0,02 0,28 0,43 2,62279 0,4535 

S9_LSA 14,94 -0,45 0,06 1,23235 0,7453 

S9_MTLD 197,86 -16,50 0,29 25,10154 0,0000*

S9_M/NP 4,25 -0,01 0,01 2,15104 0,5417 

S9_LFCW 30,53 -3,27 0,40 3,92977 0,2691 

S9_CN -5,40 0,44 0,12 0,47232 0,9249 

S9_MLTU 5,06 -0,25 0,27 0,18869 0,9794 

S9_DC/TU -14,52 1,58 0,27 0,59281 0,8981 

Note. The last two columns are results of the Mahalanobis Distance Test, which was used for multivariate 
outlier detection (Tabachnick and Fidell 2013).  * indicates the multivariate outliers detected.  
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APPENDIX F 

Interview questions (English version) 

1. How do you feel about the task? Can you describe what you like (or dislike) about it?

2. Which part of the task do you think is helpful for your English learning?

3. Which part of the task can be improved? Can you give some specific suggestions about

improving the design or procedure of the task?

4. In your opinion, what kind of guidance English teachers should give students when they try

to integrate the fanfiction task in classroom instruction?
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Nederlandse samenvatting 

Dit onderzoeksproject concentreert zich op het gebruik van mobiele technologieën bij het leren 

van een tweede of vreemde taal (L2), met name in een informele, niet onderwijs gebonden context. 

Meer specifiek bestudeert dit project de ervarings- en ontikkelingsmogelijkheden van mobiele 

technologieën, en onderzoekt het hoe L2-leerlingen zich informeel bezighouden met tal van 

mogelijkheden van mobiel leren, en hoe die mogelijkheden bijdragen tot ontwikkeling en begrip 

van L2 door de leerling. Met dit doel voor ogen werden empirische studies verricht, voornamelijk 

met een persoonsgericht perspectief, met daarin een belangrijke rol voor idiosyncrasie (i.e., zich 

concentrerend op het individuele eerder dan op de groep), holisme (i.e., het begrijpen van het 

individuele als een geïntegreerd systeem met complex op elkaar reagerende componenten), en 

interactie (i.e., het individuele beschouwend als een actieve agens in relatie met de leeromgeving), 

als aspecten van het leren van een taal.       

 In Studie 1 voerden wij een (kwalitatieve) bespreking en een (kwantitatieve) meta-analyse uit, 

om de literatuur over mobile-assisted language learning bijeen te brengen. Hieruit bleek een groot effect 

(d = .95) van mobiele technologie-applicaties op het leren van taal in het algemeen, en een 

gemiddeld tot groot effect op de vier basistaalvaardigheden (i.e., luisteren, lezen, spreken en 

schrijven). De effectiviteit van mobiele technologieën bij het leren van een taal werd ook 

vastgesteld voor de invloed van variabelen als duur van de leerinzet, modaliteiten in lesmodellen 

en het type leeractiviteiten.  

 In studie 2 werden individuele mobiele leeractiviteiten buiten de klassituatie door L2-leerlingen 

onderzocht. Er werden data verzameld met behulp van een vragenlijst en via semi-gestructureerde 

interviews. We voerden een clusteranayse uit (als persoonsgerichte methode) op de data uit de 

vragenlijsten, hetgeen zes types van leerlingen opleverde met duidelijk verschillende ervaringen met 

mobiel leren, met voor elk type een heel verschillend pakket aan motivationele, emotionele, 

taalkundige en technologische interact     . Dat wil zeggen, met deze persoonsgerichte methodologie 
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(zoals de clusteranayse) konden we multivariabele profielen van leerlingen vaststellen, aan de hand 

van een set van gedrags-, motivatie- en emotie-gebonden, en taalkundige variabelen die gezamenlijk 

de vorm bepaalden van het individuele proces van informal mobile language learning- van de leerlingen. 

Deze studie laat zien hoe leerling-interne en -externe factoren en hulpmiddelen op elkaar inwerken 

en hoe ze samen bijdragen aan het informele leren van een taal door leerlingen met behulp van 

mobiele technologie.  

 In Studie 3 werd de persoonsgerichte benadering van het IMLL-onderzoek voortgezet, en daar 

onderzochten we het proces van taalontwikkeling in L2-leerlingen door IMLL-participatie over 

langere tijd. Van negen Chinese EFL-leerlingen werden geschreven werkstukken uit verschillende 

leerstadia verzameld en geanalyseerd, met behulp van een time-series clustering methodologie (ook als 

een persoonsgerichte methode). Met die methode werden eerst ontwikkelingen op individueel 

niveau in toenemende complexiteit van het schrijven getoetst, ontwikkelingen die idiografisch 

en/of specifiek voor het individu zijn, en vervolgens werden hieruit relevante 

ontwikkelingspatronen gedistilleerd die voorbij individuele variatie en heterogeniteit gingen. Deze 

typisch emergente patronen tonen een beter voorspelbare en beter interpreteerbare manifestatie 

van de ontwikkelingsprocessen van IMLL-leerlingen; dat wil zeggen, gedurende tien maanden van 

IMLL-participatie ontwikkelde de schrijfvaardigheid van L2- leerlingen zich naar een meer complex 

ontwikkelingsniveau in termen van syntactische en lexicale kenmerken.  

De combinatie van de studies 2 en 3 hebben ons begrip verdiept van de complexiteit, 

dynamiek, heterogeniteit en veelvoorkomendheid van het informele leren van een taal met behulp 

van mobiele technologie. Dat wil zeggen, door een persoonsgerichte benadering te kiezen, waren 

we in staat verschillende types leerlingen te identificeren (elk type bestaand uit leerlingen met 

vergelijkbare IMLL-ervaringen) en typische ontwikkelingspatronen (waarin elk patroon aparte 

ontwikkelingskenmerken liet zien), en zo te komen tot bevindingen die met een zekere mate van 

betrouwbaarheid binnen de specifieke IMLL-setting te interpreteren zijn. 

Terwijl de focus van dit project vooral is gericht op door leerlingen zelf geïnitieerde processen 

van mobile language learning buiten het klaslokaal, houdt het zich ook bezig met de verschillende 

manieren om deze informele leerervaringen op optimale wijze in de formele L2-lesagenda te 

integreren. In studie 4 hebben we digital storytelling (DS) als een specifiek pedagogisch gestructureerd 

model hiervoor ingezet. In deze studie van 10 maanden, die zich op heel verschillende bronnen en 

data baseerde (DS-producten, learning journals, semi-gestructureerde interviews), werd de inzet van 

twee Engelse leerlingen vanuit gedrags-, cognitief, sociaal en affectief gezichtspunt onderzocht, 

terwijl zij een bepaalde DS-taak bij herhaling moesten uitvoeren, evenals de eruit voortvloeiende 
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veranderingen in hun schrijfvaardigheid in de loop van de tijd. De resultaten lieten zien dat de twee 

leerlingen op verschillende manieren met de DS-taak bezig gingen, en dat eenzelfde leerling door 

de tijd heen een veranderde taakopvatting liet zien bij herhaling van dezelfde taak. Bovendien 

verliep de ontwikkeling van de schrijfvaardigheid van de twee leerlingen verschillend. De 

bevindingen uit deze studie hebben belangrijke implicaties voor hoe L2-docenten hun DS-

programma’s zouden kunnen structureren, en hoe zij op een organische wijze L2-leeromgevingen 

zouden kunnen scheppen die bruggen bouwen tussen het klaslokaal en de leefwereld van de 

leerlingen.  

Dit alles tesamen illustreert in het onderhavig project de onderlinge relaties tussen de leerling 

als agens, de verschillende mobiele technologieën, en de idiografische leerervaringen en 

onderscheiden ontwikkelingsprocessen van leerlingen. Dit geeft ons inzicht in het leren van L2, 

zowel als product alsook als proces, en bevordert inzicht in de L2 ontwikkeling in een steeds meer 

getechnologiseerde wereld.  
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