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Abstract

Grounded in the three-tiered transdisciplinary SLA framework of the Douglas Fir Group (2016), we
explore how the concept of ‘semiotic resources’ may be integrated into CALL activity designs. Starting at
the macro level, we discuss how language ideology may influence where to situate semiotic resources
within initial design considerations. We next move to the meso level, the site of community and social
negotiation, to look at how the departmental culture and personal orientation may influence design
choices. Our attention then turns to the micro level where we define the roles semiotic resources may play
through concepts used in Systemic Functional Linguistics (SFL). Moving from theory to practice, we
describe how 14 pre-service ESL/EFL teachers in a graduate-level course designed CALL activities.
Based on an analysis of their CALL activity designs and research-informed commentaries, we show how
students were concerned with designs that highlighted textual aspects of semiotic resources. Such results,
not surprisingly, point to the ways macro and meso levels may influence how semiotic resources surface
within micro-level activity designs. We conclude by discussing the importance of taking a
transdisciplinary approach to promoting language learning as semiotic learning in CALL designs and
propose several areas for future research.
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Introduction

In an early volume of Language Learning & Technology, Kramsch and Andersen (1999) foreshadowed
how semiotic concepts would challenge CALL educators and students:

[L]anguage teachers are used to teaching the linguistic system the way linguists have described it
(i.e., independently of its communicative practice). Their formal grammars talk about verbs, nouns,
adjectives, and prepositions. They do not talk about the language as cultural semiotic. (p. 32)

As CALL educators ourselves, we have struggled to ‘talk about the languages as a cultural semiotic’ with
our own colleagues and students. Decades ago, it seems, such concepts were ‘new’ and perhaps could be
set aside; now, we see semiotic concepts as a core element of our research, teaching, and assessment
practices. A key turning point in our understanding of semiotic concepts came through the Douglas Fir
Group (2016) as they emphasized ‘language learning as semiotic learning’ (Halliday, 1978). In line with a
growing recognition of such concepts, the aim of the present study is to explore the integration of semiotic
resources, defined as artifacts and materials used for communicative purposes, in the design and teaching
of CALL activities. To achieve this aim, we situate the concept of semiotic resources in CALL, provide a
case study of CALL activity designs in a graduate-level CALL course, and then discuss the challenges of
semiotic concepts in our CALL course. We conclude with a discussion of the implications for practice
and an agenda for further research.
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Situating Semiotic Resources in CALL

In the CALL literature, researchers have examined semiotic resources such as voice (Austin et al., 2017),
gestures, spoken language, facial expressions, head movement, and gaze (Beltran-Planques & Querol-
Julian, 2018). An overview of the literature indicates that CALL researchers adopt a semiotic perspective
either as an epistemological foundation (e.g., Guichon, 2017; Morell, 2018) or as an approach to data
analysis (e.g., Austin et al., 2017; Dooly, 2018; Helm & Dooly, 2017). Amidst a range of such studies, it
is worth quoting van Leeuwen (2005) to clarify how we use the concept in the present study:

Semiotic resources are the actions, materials and artifacts we use for communicative purposes,
whether produced physiologically—for example, with our vocal apparatus, the muscles we use to
make facial expressions and gestures—or technologically—for example, with pen and ink, or
computer hardware and software—together with the ways in which these resources can be organised.
Semiotic resources have a meaning potential, based on their past uses, and a set of affordances based
on their possible uses, and these will be actualised in concrete social contexts where their use is
subject to some form of semiotic regime. (p. 285)

As instructors in CALL courses, we demonstrate the concept of semiotic resources to our graduate
students by first holding up a large book: “Prior to the lesson,” we say, “you may have held a long-term
understanding of a book as a symbol of academic work (‘based on past uses’) that you bring to the present
CALL classroom (a ‘concrete social context’).” After clarifying any questions, we then pretend to slam
that large book on a table: “Now,” we suggest, “the same book has become an instrument of harm.” With
that pedagogical example fresh in our minds, we then argue that the meaning of semiotic resources can be
modified by their actions and interactions within any environment (a ‘form of semiotic regime”). For
those students who are interested, we point to accessible references that discuss language and semiotics
(e.g., Kress, 2012; van Leeuwen, 2015), suggest journals such as Social Semiotics, and make links
between multimodality (e.g., Jewitt et al., 2016) and CALL as enablers of contemporary social and
networked pedagogies.

As CALL educators, we are aware that SLA principles can underpin the foundations of our work
(Chapelle, 2001). Now, keen to integrate semiotic concepts more deeply, how might the proposed
transdisciplinary SLA framework of the Douglas Fir Group (2016) have utility to our present efforts? For
starters, the SLA experts suggest that we situate our work across three levels—macro, meso, and micro—
as to better recognize degrees of complexities inherent in transdisciplinary language teaching and
learning. Starting at the macro, or ideological level, we are urged to see how second language acquisition
itself is embedded within larger belief systems that incorporate a range of cultural, political, religious, and
economic values. At the meso level, the SLA experts encourage us to consider how language is
understood within and across formal and informal institutions, programs, and communities. At the micro
level of social activity, the Douglas Fir Group (2016) recommends that we place linguistic, prosodic,
interactional, and auditory semiotic resources at the center of our meaning-making.

Macro-Level Considerations

As we start at the macro level, it is worth noting that theory development and research concerning
semiotics has a long history. As Chandler (2002) explains, concepts relating to the ‘study of signs’ appear
throughout ancient scholarship and explicit references to semiotics as sub-discipline of philosophy were
published in the late 1700s (p. 2). Chandler (2002) notes that semiotic research tends to follow two major
traditions. Briefly, semiotic theorists may choose to attend to a logical and formal system of signs or try
to account for the use of signs in social life. In the formal tradition of ‘structural semiotics,” there is an
emphasis on making sense of concepts such as ‘sign,” ‘signified,” and ‘signifier’ (Chandler, 2002). In the
social oriented view, ‘signs’ are seen to be ‘resources’ that have a potential for meaning making within
social activities; that is, ‘meaning’ is fluid and negotiated as opposed to a sense that ‘signs’ are fixed and
linked to specific definitions (van Leeuwen, 2005). Briefly, as Halliday (1978) argued in his book
Language as a Social Semiotic, languages grow as they develop ‘meaning potential’ through the
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systematic use of resources that speakers draw upon to communicate in particular social settings. From a
social semiotic view, language is one of several resources which are used and modified by people to make
meaning (Jewitt et al., 2016; Satar, 2020). Here, grammar is understood to be a system that helps to
organize three metafunctions: interpersonal, ideational, and textual (Eggins, 2004; Halliday & Webster,
2010).

Applied linguists, of course, have also discussed how a ‘theory of meaning,” not simply a ‘theory of
language,” influences our understanding of semiotic resources and language learning (Kress, 2012).
Echoing the work of Kramsch and Andersen (1999), Gleason (2013) argues that models “based on
structuralist assumptions of language as a set of rules and language learning as the acquisition of a correct
set of forms is insufficient” (p. 667) and thus cannot serve as the basis for designs. Within CALL, Chun et
al. (2016) suggest that “one critical goal for our students is that they pay attention to the culturally
influenced relations among semiotic forms, social contexts, material mediums, and meanings” (p. 71).
More recently, Satar (2020) calls for a greater use of social semiotics to inform areas of translanguaging,
multimodal interactions, and social presence. Situating CALL within an ecosystem of digital literacies,
Kern (2021) emphasizes that we now ‘“require increasingly sophisticated ability to manipulate and
interpret a broad range of symbol systems” (p. 143). From a macro-level view then, several prominent
CALL educators (e.g., Guichon & Wigham, 2016) have argued the need for a greater awareness and
integration of semiotic resources throughout our teaching and research practices.

Informed by such strong macro-level considerations, we draw on Sato and Loewen (2019) to ask the
following question: What was the relationship of research to teaching practice? As set out in Table 1, part
of the answer may lie in work commissioned by the TESOL International Association. Importantly, Table
1 shows little emphasis on semiotic concepts in the major tradition of language learning.

Table 1

Major Approaches to Language Teaching and Learning

Characteristic Definition and Assessment Focus

Associated Teaching Approaches

Theoretical
Orientation

(Early) Formal Language use requires that specific forms Language pedagogies see

be memorized as a basis of accurate language as an object that helps
communication; grammar-translation, learners produce grammatically
audiolingualism; native speech is the correct sentences in use

target model

Cognitive Language is competence; natural Language pedagogies reinforce
approach, learning strategies universal stages of acquisition as
learners move from conscious
thinking of rules to automatic
ways
Functional Language is used to carry out specific Language pedagogies emphasize

social acts within the context of an understanding of both

Sociocultural

interaction; communicative language
teaching, English for Specific Purposes

Language is dialogical; sociocultural
approaches foster an awareness of
conceptual, academic, and linguistic
elements

meaning and forms to achieve a
specific function

Language pedagogies scaffold
learners towards mainstream, or
central, participation

Note. Based on Valdes et al., 2014, pp. 37-45.
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In summary, despite the strong theoretical framework that underpin semiotic resources, their long history
of development and research, and many calls to better recognise prevailing uses of semiotic and
technology resources in wider society, there appears to be little uptake or integration regarding semiotic
concepts at the macro level of CALL teaching and learning. We will now move to the program, or meso,
level as we continue our discussion.

Meso-Level Considerations

Arguably, the meso level is the most ignored area of language program research as few researchers have
ventured into the inner workings of departmental meetings, collective syllabus development, or how
concepts and practices are adopted across a range of colleagues (Gruba et al., 2016). In the absence of
such research, here we illustrate some of the challenges of working at the meso level through a brief
examination of our own CALL subject guides. As with other areas of language teaching (Sato & Loewen,
2019), CALL pedagogical designs are often grounded in our own personal orientations to language, in the
ways they meet university policies, accord with departmental culture, and can be followed by ourselves
and students. As shown in Table 2, we again draw on Gleason (2013) to help illuminate how the two of us
(Suvorov and Gruba) may well have differing orientations to syllabus design.

Table 2

Structuralist and SFL Assumptions in Syllabus Design

Structuralist Approaches Systemic Functional Linguistics (SFL)

Emphasis on sentential level and below Focus on interaction and discourse

Concern with structure and form Language function within interactions

General description of language Variation of language in context

Language as a set of rules Language as a (semiotic) resource for making
meaning

Learning a language requires the mastery of Language learning strengthens the use of semiotic

forms unrelated to meaning resources to make meaning

Proficient learners demonstrate the correct use  Proficient learners demonstrate the social use of

of structure and form semiotic resources to make meaning

Note. Adopted from Gleason, 2013, p. 668.

Through our discussion in creating Table 2, we gently agreed that Suvorov would align with most
prevailing CALL programs. Educated and employed in North American universities, Suvorov adheres to
‘cognitive-interactionist” views of SLA (Chapelle, 2001) with a focus on grammar instruction. Gruba, on
the other hand, has been strongly influenced by Australian scholarship that promotes SFL as a basis for
pedagogical design (e.g., Butt et al., 2000; Eggins, 2004).

Our own example may illustrate how departmental culture at the meso level influences the way academic
concepts come to be viewed and adopted. If many colleagues in a university department are similar to
Suvorov, for example, semiotic resources may not be given prominence or linked across the program.
Given the prominence of ‘cognitive-interactionist’ SLA in many institutions, we expect that ‘language
learning as semiotic learning” (Halliday, 1978) is not likely to be promoted throughout CALL programs.
How might an individual teacher seek to integrate semiotic resources in a lesson?

Micro-Level Considerations

Macro-level theories of language, perhaps reinforced at the meso level, may well influence specific
design choices at the micro level. To encourage the integration of semiotic concepts, Hall (2018b)
promotes the uptake of transdisciplinary SLA. The third chapter of that work is wholly devoted to the
integration of semiotic resources. Briefly, Hall (2018b) suggests that teachers foster integration, and
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awareness, of meaning making through a four-stage pedagogical practice: (a) experience, (b)
conceptualization, (c) analysis, and (d) application. To illustrate, imagine students first watching a video
clip to gain experience in the topic area, creating their own definitions and understanding of the material
to build conceptualizations, discussing a web resource, and then creating a digital story that demonstrates
their application of the newly learned semiotic resources. How would such practices be instantiated in
CALL activity designs?

To fully integrate an awareness of semiotic resources in ways that align with the transdisciplinary SLA of
the Douglas Fir Group (2016) into CALL, we argue that it is important to base micro-level designs on the
three metafunctions that frame the grammar of SFL. Table 3 sets out SFL metafunctions within the
context of our present study.

Table 3

SFL Metafunctions Set Within CALL Activity Designs

Metafunction Brief Definition Focal Information Sought in
CALL Activity Designs
Ideational Semiotic resources enable speakers to convey Illustrate how speakers

meaning along a continuum from a focus on  communicate experiences,
experience to an emphasis on relationships ~ concepts, and relationships

Interpersonal Semiotic resources help speakers signal Raise an awareness of speaker
interaction, defend ideas, convey obligations, attitudes and relationships
and express attitude

Textual Semiotic resources assist speakers in Highlight the importance of
organizing experiential, logical. and textual structure and coherence
interpersonal meanings

Note. Based on Butt et al., 2000, pp. 5-7.

Briefly, as Hall (2018b) has suggested, the micro level can serve as an important site of integration of
semiotic resources. Following this, we see that SFL theory can ground efforts to integrate each element
within an activity design (ideational, interpersonal, and textual).

The remainder of our study seeks to illustrate the challenges (Kramsch & Andersen, 1999) that may be
encountered when semiotic concepts are integrated into CALL activity designs. Of note, we stay within
the boundaries of a prevailing view of language research in our own programs; that is, in this section we
admit that our design is informed by a qualitative approach and language interaction is largely cognitive-
interactionist. Specifically, in this study we seek to answer the following three research questions with
respect to our study participants:

1. What are the prevailing research and theory-driven principles that guide the design of pre-service
ESL/EFL teachers” CALL activities (macro level)?

2. What focal elements of task design and intended learning outcomes—grounded in pre-service
ESL/EFL teachers’ orientations to language learning—underlie the design of CALL activities
(meso level)?

3. What functions do semiotic resources play in pre-service ESL/EFL teachers” CALL activity
designs (micro level)?

Methodology

Given the exploratory nature of our study, we undertook a qualitative approach to examine the integration
of semiotic resources in CALL activity designs. The study was approved by the research ethics board, or



102 Language Learning & Technology

IRB, at the institution where it was conducted. Using data collected from the volunteer participants, we
analyzed their CALL activities and research-informed commentaries in which the participants explained
their design choices underlying the CALL activities.

Participants and Context

The study was conducted in two sections of a graduate-level course titled “Computer-Assisted Language
Learning” at a large Canadian public university in July 2021. The introductory course examined
theoretical and practical issues in the field of CALL. By the end of this course, the students were expected
to understand the key concepts of CALL, to apply the knowledge of these concepts to the evaluation of
existing CALL resources, and to demonstrate the knowledge of theories when designing a CALL activity.
The guided development of the CALL activity for the final course project was the focus of this study.

Out of 47 students enrolled in the two sections of the CALL course, 14 students (13 female and 1 male)
agreed to participate in the study. They were all pre-service ESL/EFL language teachers in a graduate-
level TESOL program. All 14 participants had some language teaching experience. Ten out of 14
participants were taking this course in the last semester of their program. None of the students had prior
experience with using the H5P application (see description below) to create CALL activities. Students’
participation in this study entailed giving permission to their course instructor (Suvorov) to carry out
qualitative analysis of the content of their final project that consisted of two main components: a CALL
activity and a research-informed commentary. It should be noted that this study was conceived during the
course rather than planned before the course. As a result, while the students learned about the design
principles for CALL activities including the use of semiotic resources, the CALL course did not provide
explicit introduction to semiotics as it was not the main focus of this course.

CALL Activity and Research-Informed Commentary

The main purpose of the CALL activity was to provide the students an opportunity to apply the
knowledge of concepts and design principles learned in the CALL course. In the context of this course,
design principles referred to a set of theoretical and conceptual considerations (taken both from the
theories of language learning and instructional design) that the students followed to inform the design of
their CALL activities. The students were allowed to create an activity for any language skill(s),
proficiency level, and target group of ESL/EFL learners. The CALL activity had to be self-contained and
include specific student learning outcomes, a language learning component, and an evaluative component.

The students were asked to design and develop their CALL activities in H5P, which is an open-source
application for creating and sharing interactive HTMLS5 content (e.g., interactive videos with embedded
guestions, multimedia-enhanced learning tasks with branching scenarios, etc.). This specific application
was selected for this final project because it enabled the students to leverage different types of semiotic
resources in activity design. Students were allowed to use only H5P and not given a choice of other
applications for two main reasons: (a) to obviate the need for the researcher teaching the CALL course to
approve students’ choice of applications that may or may not be conducive to implementing semiotic
resources in the design of CALL activities, and (b) to control for the effect of the tool’s affordances and
constraints on the design of CALL activities.

To create their activities in H5P, the students could choose from one of the three H5P content types: (a)
branching scenario, (b) course presentation, and (c) interactive book (see https://h5p.org/content-types-
and-applications for more information about H5P content types). Each of these content types allowed for
creating CALL activities with multiple elements such as instructions, interactive slides, interactive videos,
audio prompts, other types of multimedia, and various question formats. Figure 1 shows a sample CALL
activity designed in H5P that uses the ‘interactive book’ content type.


https://h5p.org/
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Figure 1

Sample CALL Activity Based on the ‘Interactive Book” H5P Content Type (Participant 110)

Apollo's Adventure
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Each CALL activity was accompanied by a short (500-1,000 words) design document, in which the
students described the purpose, structure, and main elements of their activity, as well as the context and
target learners for whom the activity was designed.

In addition to creating a CALL activity, the students were asked to write a research-informed commentary
to explain the choices and decisions that they made when designing their activities, including the intended
learning outcomes related to the design of CALL activities. They also had to justify their design choices
and support them by referencing existing research and/or theories. The expected length of the research-
informed commentary was 1,000 words, excluding references.

Appendix A provides a brief overview of the CALL activities analyzed in this study. As evidenced from
the table, the participants designed a wide range of activities that differed in terms of learning outcomes,
target skills and audience, proficiency level, duration, and structure. In all of the activities, the participants
used a broad spectrum of semiotic resources (e.g., images, video, audio, colors, layout, text, maps, visual
symbols, etc.) leveraging the affordances of H5P.

Data Analysis

The content of the CALL activities and research-informed commentaries was analyzed qualitatively to
answer the three research questions. Qualitative analysis entailed (a) discourse analysis of the
participants’ research-informed commentaries, and (b) content analysis of the CALL activities designed
by the participants. Following Saldafia (2016), we used a two-cycle approach to coding the design
principles and claims identified in the research-informed commentaries. During the first cycle, descriptive
coding was used to code participants’ statements representing the design principles and claims about the
design of their CALL activities. During the second cycle, focused coding was applied to determine the
most salient themes in the data.
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Specifically, to answer Research Question 1, which enquired about the principles guiding the design of
CALL activities, we carried out the discourse analysis of the research-informed commentaries by
extracting and tabulating all instances of design principles that the participants indicated they used to
design their activities. To answer Research Question 2, we extracted and synthesized participants’ claims
that they made in relation to their CALL activity designs. In the context of this study, claims referred to
the statements that the participants made to explain and justify their design choices (see examples in
Appendix B). Finally, to answer Research Question 3, we analyzed the content of the actual CALL
activities in H5P to determine the dominant function of the semiotic resources in the design of each
activity. These functions represented ideational, interpersonal, and textual metafunctions used in SFL.
When determining the dominant function in each activity, we used the student learning outcomes (SLOs)
that the participants reported for their activities as the basis for our decisions. To calculate intercoder
reliability, both researchers coded five out of 14 CALL activities (which represented 35 percent of the
data), with percent agreement being 100%. As suggested by Loewen and Plonsky (2015), double-coding
10 to 20 percent of the qualitative data is a standard research practice in applied linguistics. The results of
data analysis conducted to answer the three research questions are summarized in Appendix B and
discussed in more detail in the following section.

Results

RQ1: Principles Guiding the Design of CALL Activities

Overall, the participants reported 21 principles representing macro-level considerations that guided the
design of their CALL activities. As shown in Table 4, all the reported design principles could be divided
into three groups: instructional design principles (k = 5), SLA-informed design principles (k = 5), and
design principles informed by language learning/teaching approaches (k = 11).

The most commonly reported instructional design principles were (a) backward design principles (8
participants), (b) the ADDIE (analysis, design, development, implementation, and evaluation) model of
instructional design (5 participants), and (c) input enhancement (5 participants). In the second category,
the participants justified the design of their CALL activities by referencing SLA theoretical perspectives
such as (a) noticing hypothesis (3 participants), (b) input hypothesis (2 participants), as well as (c) output
hypothesis, (d) cognitive approach, and (e) interactionist approach (1 participant each). The final group
comprised design principles informed by approaches to language learning/teaching such as (a) inductive
learning approach (3 participants), (b) game-based learning (3 participants), (c) Presentation-Practice-
Production (PPP) approach (2 participants), and (d) content-based instruction (2 participants) among
others.
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Table 4

Design Principles Used in CALL Activities

Principles

Participants

Instructional design principles

backward design approach

ADDIE model

input enhancement approach

Bloom’s taxonomy of learning objectives

alignment principle (i.e., aligning tasks/assessments with
SLOs)

SLA-informed design principles

noticing hypothesis
input hypothesis
output hypothesis

cognitive approach (language learning as rule
acquisition)

interactionist approach

Design principles informed by language learning/teaching
approaches

inductive learning approach

game-based learning
Presentation-Practice-Production (PPP) approach
content-based instruction (CBI)

integrated skills approach

principles of language assessment

deductive learning approach

communicative language teaching approach
task-based language teaching (TBLT) approach
intentional grammar learning approach
processing instruction

101, 102, 103, 105, 106, 108, 110, 112
102, 103, 105, 106, 110

108, 109, 110, 111, 114

101, 103, 105

105

101, 105, 113
101, 103

104

108

108

101, 105, 111
107, 110, 111
108, 111
103, 109

101

102

105

106

107

113

114

RQ2: Intended Learning Outcomes Underlying the Designh of CALL Activities

The analysis of the participants’ research-informed commentaries revealed several intended learning
outcomes related to the design of CALL activities. These outcomes, reflecting the meso-level
considerations of our participants, were grouped into ten categories based on the focal elements of task
design (see Table 5). Together, participants’ intended outcomes in CALL activity designs represented
three domains of language learning: (a) the affective domain (e.g., increase motivation, interest, and
engagement), (b) the cognitive domain (e.g., increase attention and noticing, reduce cognitive load), and
(c) the pedagogical domain of language learning (e.g., provide scaffolding, make input more
comprehensible).
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Table 5

Intended Learning Outcomes Underlying the Design of CALL Activities

Focal Elements of Task Design

Associated Intended Learning Outcomes

Participants

Interactivity

Input enhancement

Multimedia

Repetition

Adaptivity/branching

Variety of input formats/task types

Automated feedback/scoring

Gamification

L1

Chunking of the content

- promote learner-content interaction

- activate prior knowledge

- enable learner control of the content

- foster learner autonomy and self-paced learning

- increase noticing of the input and raise learners’
awareness of the target form(s)

- provide scaffolding and make the input more
comprehensible

- improve retention of new information

- increase learners’ interest, engagement, and motivation

- reduce cognitive load

- draw learners’ attention to the target form(s)

- increase noticing of the input and reduce distraction

- improve retention of new information
- make the input more comprehensible
- promote autonomous learning

- provide more authentic input

- promote incidental vocabulary learning
- increase motivation and attention

- improve retention of new information
- facilitate comprehension of the input

- reinforce learning through visualization of new
information

- increase noticing of the input
- facilitate and improve learning of the new content

- provide individualized pathways for learning
- enable learner control of the content
- foster learner autonomy and self-paced learning

- increase motivation and attention
- promote noticing of the input and learning

- provide immediate feedback
- increase motivation
- guide students’ learning

- make learning more engaging
- increase interest and motivation

- ensure that beginning-level learners understand the task

and expectations

- facilitate comprehension of the new content by beginning-

level learners

- reduce cognitive load

101, 103, 104,
105, 106, 107,
108, 110, 112,
113,114

101, 105, 106,
107, 108, 109,
110, 111, 112,
113

102, 105, 107,
109, 110, 111,
112,114

101, 103, 110,
111,114

103, 105, 106,

101, 112

110, 113

110, 111

111, 114

110
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As can be seen in Table 5, the largest number of learning outcomes was mentioned in relation to the
following focal design elements of CALL activities: (a) interactivity (11 participants), (b) input
enhancement (10 participants), and (c) multimedia (8 participants). In the context of this study,
interactivity in CALL activities entailed providing L2 learners opportunities for active engagement with
the content through interactive elements such as pop-up questions in various formats (e.g., multiple-
choice, fill-in-the-blank, and drag-and-drop questions with adaptive feedback) and summaries or
explanations in the form of text, audio, tables, or hyperlinks embedded in interactive videos and/or
presentation slides. Input enhancement referred to the use of design techniques aimed at increasing the
saliency of select L2 target forms through textual (e.g., bolding, italicizing, underlining the content),
visual (e.g., highlighting the content, drawing an arrow to point to a specific area of interest in an image),
or aural (e.g., vocalizing the content, manipulating the speech rate) methods (Winke, 2013). Finally,
multimedia, which can be defined as the integration of text, video, sound, graphics, and animation
(Asthana, 2008), comprised images, videos, audio, and/or animation that participants reported using in the
design of their CALL activities.

RQ3: Functions of Semiotic Resources in the Design of CALL Activities

The analysis of CALL activities in H5P indicated that the most dominant function of semiotic resources
was textual function found in 10 out of 14 CALL activities. Ideational function of semiotic resources
prevailed in four CALL activities. No CALL activities in this study contained semiotic resources with the
interpersonal function, suggesting that none of the participants chose to design a CALL activity that
would aim at engaging learners in the social aspects of language use (see Table 6). Potential reasons for
such micro-level considerations are discussed in the next section.

Table 6

Functions of Semiotic Resources in the Design of CALL Activities

Function Participants

Textual 101, 102, 104, 105, 107, 108, 110, 111, 113, 114
Ideational 103, 106, 109, 112

Interpersonal n/a

Discussion and Conclusion

With a focus on the role of semiotic concepts in CALL activities, our study sought to highlight how pre-
service ESL/EFL teachers approached the design of their CALL activities from the three levels of the
SLA framework proposed by the Douglas Fir Group (2016). Specifically, we examined the ways
participants justified the design of their CALL activities (macro level), the intended learning outcomes
that they addressed in relation to the key design elements (meso level), and the possible manifestation of
SFL-informed functions through the use of semiotic resources (micro level).

In response to Research Question 1, our findings evinced a wide array of macro-level principles from
instructional design, SLA, and language teaching/learning pedagogy, signaling the participants’
awareness that an effective language task design necessitates an interdisciplinary approach. The results
addressing Research Question 2 showed that the majority of participants’ meso-level claims revolved
around such focal design elements as interactivity, input enhancement, and the use of multimedia. In our
opinion, this finding should not be surprising as the key affordances of the H5P technology used by the
participants to design their CALL activities fostered the creation of interactive content and integration of
different multimedia components. In fact, one can hypothesize that it was the H5P technology that, to a
large extent, governed the choice of focal design elements and semiotic resources. It should also be noted
that many focal elements of activity design reported in response to the second research question consisted
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of numerous semiotic resources. For instance, multimedia entailed a variety of resources such as color,
size, shape, and pace that collectively supported a range of associated claims that pointed to
metafunctions in language use. Interestingly, but perhaps not surprisingly, the results for the last research
guestion highlighted the textual metafunction as a key purpose of CALL activity designs. With the
majority of CALL activities in our study being conceived to teach a specific grammatical feature or
vocabulary, the dominance of the textual metafunction that emphasizes the structural elements in text
organization (Forey & Sampson, 2017) suggests that the participants’ design choices and decisions were
informed and driven primarily by the structuralist view of language.

Collectively, the results revealed some evidence of alignment among the macro, meso, and micro-level
aspects of CALL activity designs. For instance, the claims that input enhancement, interactivity, and
repetition increase L2 learners’ noticing of the input were aligned with the noticing hypothesis and input
enhancement approach alluded to by some participants. Similarly, the prevalence of the textual function
that provided a conceptual link from the focal design elements to the purpose of a CALL activity as a
whole was congruous with the preponderance of CALL activities driven by SLOs that targeted the
development of grammar and vocabulary.

Our findings should be interpreted in light of the context in which the study was conducted. In particular,
the fact that none of the CALL activities were found to carry the interpersonal metafunction seemed to be
a direct reflection of our participants’ educational background rooted in cognitive-interactionist SLA that
dominates the educational system in North America where the participants were located. Cognitive-
interactionist SLA deems language from a structuralist perspective as a system of rules undergirding the
cognitive and social aspects of language learning. As we demonstrated in the literature review, this view
differs from the SFL perspective that considers language as a social semiotic system and gives much
greater prominence to the role of semiotic resources in language (Jewitt et al., 2016).

Limitations

The study has several limitations. First, due to the 1000-word limit imposed on the research-informed
commentaries, participants had a relatively limited space to describe and explicate all their design choices
in much detail. Despite the word limit, some participants opted to provide few claims explaining their
design choices and, instead, focused on describing the components of their CALL activities, thereby
transforming the commentary into a predominantly descriptive rather than an evaluative document.
Second, it is important to acknowledge the limitation of the task, which was designed not just to assess
students’ ability to demonstrate the use of semiotic resources in CALL activities and to explain their
rationale for such use, but also to enable students to apply the knowledge of broader CALL concepts and
design principles learned in the course. Third, the results were based primarily on the self-reported data
from research-informed commentaries. In some cases, it was evident from the analysis of H5P content
that while some participants used certain design elements such as text enhancement in their CALL
activities, they did not report on using those elements or explain the underlying principles associated with
those design elements in their research-informed commentaries. Thus, complementing the analysis of
self-reported data from research-informed commentaries with a more focused research methodology, such
as one-on-one semi-structured interviews, could have enabled us to elicit more detailed and insightful
responses regarding the participants’ use of semiotic resources in their CALL activity designs. Finally, we
would like to recognize the limitations of our sample that comprised pre-service ESL/EFL teachers whose
comments about their CALL activity designs, including intended learning outcomes, were both influenced
and limited by what they had learned in this course. Comparing this group of novice teachers with more
established and experienced CALL practitioners, for instance, would have allowed for more insightful
generalizations and in-depth understanding of the role of semiotic resources in the design of CALL
activities.

Implications and Agenda for Future Research
The findings of this study have two important implications. First, the study demonstrates the applicability
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of the Douglas Fir Group’s (2016) three-tiered transdisciplinary SLA framework for analyzing semiotic
resources in CALL activity designs. Specifically, the study suggests that the choice and use of semiotic
resources in a particular CALL activity are governed by micro-level considerations that are directly
affected by the technology underpinning the activity, meso-level considerations grounded in CALL
practitioners’ personal orientations to language, and macro-level considerations—such as the principles of
instructional design, SLA, and language learning and teaching—that CALL practitioners espouse and
adopt. In this study, only one technology was used—H5P—that inevitably constrained our participants’
choices related to the design of their CALL activities, such as the choice of the focal design elements,
intended learning outcomes, and semiotic resources.

The second implication concerns the importance of providing explicit instruction or professional training
to CALL practitioners interested in integrating semiotic resources in their CALL activity designs. In this
study, the extent of our participants’ knowledge of macro, meso, and micro-level considerations was
largely limited to what they had learned in the graduate-level CALL course. This particular group of pre-
service ESL/EFL teachers demonstrated a relatively limited use of semiotic resources in CALL designs,
exhibiting a heavy focus on the textual metafunction. Such preponderance of the textual metafunction is
strongly reminiscent of what can be dubbed ‘a narrow perspective’ that views semiotic resources as being
distinct from linguistic resources available to L2 learners (e.g., Beltran-Planques & Querol-Julian, 2018)
rather than a broader, more unified view of semiotic resources that considers language to be a social
semiotic system. We thus opine that a wider acceptance of language learning as semiotic learning can be
achieved by exposing teachers not only to cognitive-interactionist SLA or psycholinguistic theories of
learning, but also to systemic functional linguistics and theories of multimodal education.

In our view, promoting language learning as semiotic learning in CALL designs would require taking a
transdisciplinary approach to educating the next generation of CALL practitioners within each of the three
levels of the Douglas Fir Group’s (2016) framework. We would have to foster a view of language
knowledge as “repertoires of complex semiotic resources” that have meaning potentials, with language
learning being not just a mastery of linguistic constructions but transformative engagement with
“fundamentally variable culturally meaningful semiotic resources of various shapes and sizes” (Hall,
2018a, p. 8). Adopting such a view would require our preparation of future CALL practitioners to be
situated within and informed by language pedagogy, applied linguistics, second language acquisition, and
instructional design. We also echo Guichon and Wigham’s (2015) comments about the importance of
raising and developing language educators’ critical semiotic awareness that would enable them to
approach language learning as semiotic learning and language teaching as the production and conveyance
of semiotic repertoire.

To encourage a transdisciplinary approach to promoting language learning as semiotic learning in CALL
designs, we suggest several areas of research that future studies may consider (see Table 7). It is our
strong belief that the findings of studies in these areas can have both theoretical and practical value in that
they can not only yield empirical evidence to provide theoretical support for the perspective of language
learning as semiotic learning, but also inform the practice of integrating semiotic resources in CALL
activity designs.
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Table 7

Suggested Areas of Research to Integrate Semiotic Concepts in CALL Activity Designs

Focus of Empirical Purpose of Use in CALL Examples Related to CALL Teaching,
Research Activity Design Learning, and Assessment Practices

Social semiotics (in  Improved understanding of Students may need help in applying the
CALL environments) semiotic resources helps align  concept of semiotic resources as framed by
designs with contemporary SLA experts

SLA theory
Systemic Functional ~ Grounded semiotic concepts ~ CALL educators working with semiotic
Multimodal through systemic functional resources may need to study SFL to
Discourse Analysis  linguistics may inform design  underpin the theoretical foundations of the
(SF-MDA) considerations concept
Multimodal corpus  Integrating corpus analysis into CALL designs align with the three-tiered
analysis video elements of activity Douglas Fir Group (2016) with a focus on
design aligns with enhancing micro-level semiotic resources
contemporary CALL and SLA through the use of multimodal texts and
theories video
Multimodal reception Graduate students referringto  CALL educators can link cognitive-
analysis eye-tracking studies, for interactionist views of SLA with the

example, can better highlight ~ Douglas Fir Group (2016) through a focus
how semiotic resources align  on reception and understanding of semiotic
with cognitive-interactionist resources at the micro level of interaction
views of SLA with multimodal texts

Note. Adopted from Jewitt et al., 2016, pp. 131-138.
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Appendix A. Overview of CALL Activities

Partic- H5P Purpose / Target Target Proficiency Duration Main Components
ipant  Content S| Os Skills Audience  Level
Type

101 BS Learn new Reading, Elementary A2 (CEFR) not Introduction,
vocabulary about listening, school specified interactive video (hew
daily life, decode  speaking, learners (10 vocabulary),
and create a writing years old) presentation slides
timetable (grammar instruction,

exercises, listening
practice, speaking
practice), suggested

homework
102 BS Understand the Listening EAP Advanced 1 hour Diagnostic
main idea of an and students pronunciation
academic talk, speaking (17-18 years assessment,
identify discourse old) instructional listening
markers, and activity, speaking
summarize the talk activity, formative
assessment,
summative assessment
103 BS Understand and Listening College B2 (CEFR) 30 min.  Student orientation,
express ideas in L2 and students hook activity (quiz),
on topics related to  speaking (17-21 years presentation with
mental health old) videos and texts,
post-test, and oral
reflection
104 CpP Describe past Grammar Grade 8 A2 (CEFR) 40 min. Interactive video, a
experiences using  and learners table with irregular
the simple past speaking verb forms,
tense and recognize questions, speaking
this tense task, a template with

sentences
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Partic- H5P Purpose / Target Target Proficiency Duration Main Components
ipant  Content S| Os Skills Audience  Level
Type
105 IB Make correct forms Grammar Grade 7 Beginning 15 min.  Warm-up activity,
of comparative learners (13- Meaning of
adjectives 14 years comparatives section
old) (interactive videos),
Form of
comparatives
(PowerPoint slides),
Sentence structure
section (YouTube
video), Real life use
section
106 IB Recognize three Vocabulary Middle A2 (CEFR) 20 min. Warm-up activity,
types of university  and listening school interactive video
accommodation, learners with questions, self-
recognize relevant assessment and
vocabulary on this feedback
topic questionnaire
107 IB Follow directions Listening,  Grade 4 Beginning 45 min.  Animated video,
on the map and ask speaking, learners (10 review exercises,
for directions reading, years old) 360-degree video
writing with pop-up
questions,
presentation slides
with interaction,
pronunciation
practice,
collaborative writing
exercise
108 IB Compose sentences Grammar Middle A2 (CEFR) 20-30 Instructions
in the present school min. (presentation,
continuous tense learners interactive videos),
exercises (practice),
writing (production)
109 CP Understand the Listening,  High school Pre- 30 min.  Prediction activity,
causes and grammar, learners intermediate grammar
consequences of vocabulary explanation, videos
climate change with different types
of questions,
evaluative
component
110 IB Learn new Vocabulary Children (6- Beginning 30 min.  Three main parts
vocabulary about 8 years old) representing a story,
animals with each part

consisting of text,
flash cards, visual
aids, voice
recordings, gamified
tasks, questions
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Partic- H5P Purpose / Target Target Proficiency Duration Main Components
ipant  Content S| Os Skills Audience  Level
Type

111 BS Recognize, spell, Integrated  Elementary A2 (CEFR) 20 min.  Treasure hunt game
pronounce skills school consisting of several
prepositions of focusing on learners parts, each of which
place; use grammar contains a
prepositions of presentation of new
place in a sentence content, a video, and

exercises with
different types of
questions

Note. BS = branching scenario, CP = course presentation, IB = interactive book.

Appendix B. Design Principles, Elements of Task Design and Intended Learning
Outcomes, and Functions in CALL Activity Designs

Partic- Design Principles (RQ1) Elements of Task Design and Intended Functions
ipant Learning Outcomes (RQ2) (RQ3)
101 backward design approach - repetition increases noticing of the new input Textual
integrated skills approach, Bloom's - input enhancement draws learners' attention to the
taxonomy of learning objectives, target forms
input hypothesis, noticing - variety in the input format and task types increases
hypothesis, guided inductive teaching motivation and attention
- interactive videos provide learners control of the
input, which promotes learner autonomy and self-
paced learning
102 ADDIE model, backward design - multimedia increases authenticity of the input Textual
approach, principles of language
assessment (i.e., validity, reliability,
authenticity, and washback)
103 ADDIE model, backward design - branching provides flexibility and promotes learner | 4oational
approach confent-based instruction. autonomy and self-regulated/self-paced learning
input hypothesis, Bloom's taxonomy - interactive content (e.g., videos) makes input more
of learning objectives comprehensible and promotes learner-content
interaction
- repetition increases input uptake/learning
104 output hypothesis - interactive content (e.g., videos) provides Textual

scaffolding, raises awareness of the target forms,
increases learners' engagement
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Partic- Design Principles (RQ1) Elements of Task Design and Intended Functions
ipant Learning Outcomes (RQ2) (RQ3)
105 backward design approach, ADDIE " adaptivity in the content_enables learner control and  aytyal
model, Bloom's taxonomy of promotes self-paced learning
learning objectives, inductive and - multimedia increases motivation and attention that
deductive learning approach, leads to better retention of information
alignment principle (i.e., aligning - input enhancement facilitates noticing of the new
tasks and assessments with SLOSs), input, decreases distraction
noticing hypothesis - interactive videos increase learners’ engagement
with the new content
106 ADDIE model, backward design - interagtive vide_os increase learner-content Ideational
approach, communicative language interaction, provide learners contro_l that allows them
teaching approach to nawgate/l_egrn the content at th(_alr own pace,
reduce cognitive load when questions are embedded
in the videos that get paused automatically
- adaptivity in interactive videos (e.g., going back if
answer is incorrect) reinforces individualized
learning of the content that has not been mastered
- input enhancement leads to better retention of new
information and facilitates comprehension (e.qg.,
through the use of captions/glosses/annotations)
107 task-based language teaching - m.ultimedia increases auth_enticity, promotes Textual
(TBLT) approach, game-based incidental vocabulary learning
learning - interactivity promotes learner engagement with the
new content and better retention of new information,
allows for learner control (e.g., video pausing) that
enables learners to revisit the content they have not
mastered and check their comprehension
- input enhancement (e.g., 360-degree videos,
annotations) makes new content more
comprehensible
108 backward design approach, - input enhar_mement facilitateg Iearne_rs' Textual
Presentation-Practice-Production comprehension and draws their attention to the target
(PPP) framework, cognitive approach fOrms
(language learning as rule - interactive videos increase learners’ interest and
acquisition), textual enhancement motivation and promote learner-content interaction
approach, interactionist approach that helps learners consolidate the knowledge of new
content
109 content-based instruction (CBI), - multimedia increases learners' attention, enhances Ideational

textual enhancement

comprehension, and provides more authentic input
that facilitates comprehension and learning

- input enhancement (color, italics, bold text,
annotations) increases noticing and learning of the
target forms, promotes autonomous learning (e.g.,
dictionary look-ups)
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Partic- Design Principles (RQ1) Elements of Task Design and Intended Functions
ipant Learning Outcomes (RQ2) (RQ3)
110 ADDIE model, backward design - input enhancement increases noticing of the target  tay¢al
approach, game-based learning, forms
textual enhancement - multimedia facilitates incidental vocabulary
learning

- chunking of the content reduces cognitive load

- interactive videos promote learner-content
interaction that leads to better retention

- gamification makes learning more engaging

- repetition in activities promotes learning

- automated scoring provides immediate feedback

111 game-based learning, inductive - repetition of the same content facilitates learning
learning, PPP approach, visual - gamification increases learners’ interest and
enhancement motivation

- the use of L1 in the task design ensures that
beginning-level learners understand the task and
expectations

- multimedia increases interest and attention, helps
learners visualize and better comprehend the new
content (e.g., prepositions of place)

- input enhancement draws learners' attention to the
target forms

- variety in task types promotes noticing and learning

- interactive videos with embedded questions activate
prior knowledge

- multimedia promotes learning through visualization

- input enhancement (e.g., colors, audio, bolded text,
and glosses) increases noticing, provides additional
explanations, and promotes vocabulary and culture
learning

113 intentional (rather than incidental) - input enhar_mement increases readability and
grammar teaching, noticing comprehension
hypothesis - interactive content (e.g., hotspots, videos) increases
noticing, attention, and motivation
- immediate feedback increases motivation and
guides students through their learning

- interactive content promotes self-paced learning
(e.g., through automated pausing of videos), provides
additional practice

- the use of L1 facilitates comprehension for
beginning-level students

- repetition leads to better learning of the target
forms

- multimedia (pictures) reinforces learning through
visualization of the new content

Textual

112 backward design approach Ideational

Textual

114 input enhancement, processing Textual

instruction
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