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Multimodal material design intervention with two groups of Thai undergraduates (N = 41) enrolled
Design-based research on an English for agriculture course, we employed think-aloud protocols
Intersemiotic cohesion and video recordings to capture their interactions with multimodal
ESP materials we designed. The video recordings were then used for
Classroom intervention video-stimulated focus group interviews with six representatives from

each group. This allowed us to explore how these students perceived and
interacted with our designed materials and enabled us to investigate
how a congruence between written text, visuals, hyperlinks to translations
and audio, and consciousness-raising questions affected their learning
experience. The findings revealed that well-integrated multimodal
resources supported vocabulary acquisition and reading comprehension.
However, students reported challenges with the abstraction of text and
usability of hyperlinks, suggesting areas for further material refinement.
Based on our results, we make recommendations for multimodal material
design and underscore the critical need for cohesive educational resources
to ensure learning effectiveness and accessibility.

INTRODUCTION

The term “multimodal literacy” emerged in the late 1990s following the work of the New
London Group (1996). In language learning settings, multimodal literacy can help students
understand and learn the target language by exploiting semiotic resources besides language
alone (Guichon & McLornan, 2008; O’Halloran et al., 2016; Sueyoshi & Hardison, 2005). A
multimodal approach to learning can also raise students’ cultural awareness (Busa, 2010; 2015)
and motivation (Shih, 2014). However, concerns have been raised about how possible
disjunctions in meaning when individual modes are combined can lead to confusion or
misunderstandings among learners (Bateman, 2014; Engebretsen, 2012). For instance, weak
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semantic ties between visual and linguistic elements (see Bowen & Teedaaksornsakul, 2024)
can lead to misalighments (or tensions) between the meanings conveyed by each modality,
as well as the overall meaning(s) conveyed by the combined form. It is sometimes argued that
this can lead to comprehension challenges for those consuming such content (Engebretsen,
2012; Fadel, 2008).

A key theoretical development in this regard has been the notion of intersemiotic cohesion
(Liu & O’Halloran, 2009). Intersemiotic cohesion refers to how elements from different modes
of communication interact with each other to create a cohesive whole. Thus, intersemiotic
cohesion builds upon the linguistic view on cohesion, where elements such as nouns and their
pronouns, close synonyms, and grammatical markers contribute to a text’s cohesion (see
Halliday & Hasan, 1976), and considers how links is achieved between elements in a multimodal
text. Fundamentally, intersemiotic cohesion reflects how different modes (e.g., written text,
images, and sounds) complement, enhance, or contradict each other when placed together
to form a multimodal text. Using the concept of intersemiotic cohesion, educators and scholars
have focused on developing multimodal design approaches to materials and pedagogy
(Guichon & McLornan, 2008; Sueyoshi & Hardison, 2005), illustrating how the integration of
different modes of meaning can impact learning experiences, rendering them more or less
engaging for learners (Kalantzis & Cope, 2023; Kress & Selander, 2012; Lim et al., 2022a). The
main argument here is that the different modes should be integrated in a coherent, meaningful,
and unified way. Indeed, when the contributions of different modes are in unison, learning
materials are said to be more engaging and easier to understand than when modalities
represent conflicting or disconnected meanings (Bowen & Teedaaksornsakul, 2024; Kress &
Selander, 2012). However, to date, no study has explored the application of such an approach
in designing and testing multimodal material that is intersemiotically cohesive from the
perspective of English for Specific Purposes (ESP) students, for whom such material can be
instrumental in their learning goals (Bowen & Teedaaksornsakul, 2024).

Accordingly, this study reports on Thai undergraduate ESP students’ perceptions toward
multimodal material that was designed to be intersemiotically cohesive. More specifically, through
think-aloud protocols and video-stimulated recall focus group interviews, we explore the
student’s obstacles and achievements when using visual-verbal interfaces (combining image
and written text), hyperlinks to audio and definitions/translations, and consciousness-raising
(C-R) questions designed for an English for agriculture course. Ultimately, by bringing together
theory and practice, we hope our study can further clarify how to design and apply intersemiotic
cohesion in multimodal materials for ESP contexts and multimodal literacy in general.
The study addresses the following questions:

(1) How do Thai undergraduates studying on an ESP agriculture course perceive the
practicality and effectiveness of intersemiotically cohesive multimodal resources?

(2) How can the challenges they encounter, if any, inform future multimodal material
design in an ESP context?
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LITERATURE REVIEW
The impact of technology and multimodality on modern educational materials

Multimodality significantly shapes the design and content of modern-day textbooks, reflecting
a crucial shift in how educational materials are crafted to enhance learning outcomes. Lim et al.
(2021), for example, state, “Literacy is no longer a question of reading and writing language-based
texts; students also need to develop multimodal literacy in response to the communicative
demands of the digital age”. (p. 730) In other words, the increasing use of multiple semiotic
modes necessitates corresponding multimodal pedagogies to more accurately reflect
modern-day learning needs (Bezemer & Kress, 2016). Indeed, extensive research on multimodal
teaching and learning asserts that effective multimodal design can engage studentsin lessons,
leading to improvements in learning, memory retention (Mayer, 2014), understandings of
a target language, and English skills (Yulini, 2022).

However, while the potential benefits of multimodal learning environments are widely
acknowledged, there is a need for a more nuanced examination of learning outcomes across
various educational contexts. Consequently, educational researchers have shown an increasing
interest in multimodal materials design. Specifically, different learning materials, such as
auditory, computer-based, and web-based blended learning, are being developed to facilitate
the teaching of the English language (Tomlinson, 2023). Additionally, multiple studies indicate
evident changes from predominantly text-based printed textbooks with pictures (e.g., Jewitt,
2006; O’Halloran, 2005) to digital formats with changes in layout and placement of semiotic
resources (e.g., Bezemer & Kress, 2010; Kress & van Leeuwen, 2020; Motteram, 2011), and
a corresponding shift from publications primarily created by established publishers to those
created by independent developers (Motteram, 2011). These changes signify a broader trend
toward more flexible and adaptable educational tools that are better suited to modern learning
contexts and digital literacy demands.

In the context of materials for learning English as a foreign language (EFL), an increase in
visuals and more elaborate layouts has also been found. For instance, Yassine (2014) observed
a transition in the layout design of three localized Algerian EFL textbooks to align with Algerian
educational standards for secondary students, moving from the conventional separation of
text and image to different layout styles, including integration (text and picture coexist in the
same space, with the text seamlessly integrated and superimposed on the landscape scene),
overlap (a porous frame with parts of the picture breaking through, letters overlapping into
the pictorial space), and rhythm (referring to two distinct elements sharing a common feature).
Moreover, researchers have identified changes in the types of images used, for example,
shifting from cartoons to photographs in more recent textbooks (Chen, 2010). These changes
in visual structures have contributed to variations in text styles based on educational levels,
where the presentation of material often progresses from narrative representations for lower
levels to conceptual representations for higher levels, the latter of which draw heavily on
reporting and expounding (Guo & Feng, 2015; Liu & Qu, 2014).

However, the shift from traditional to digital formats has not only changed the design of
educational materials but has also raised questions about the pedagogical efficacy of these
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designs (Bezemer & Kress, 2010; Motteram, 2011). For instance, the assumption that more
dynamic and visually engaging materials automatically leads to better learning outcomes is
overly simplistic, and it perhaps overlooks critical factors such as the cognitive load imposed
by complex multimodal designs and their usability. Furthermore, the move towards materials
created by independent developers, as noted by Motteram (2011), introduces variability in
quality and accessibility. Thus, while a democratization of content creation can bring innovation
and customization, it also requires rigorous evaluation to ensure educational standards are
maintained.

The necessity of effective pedagogical strategies when using multimodal materials

The presence of multimodal material in English language teaching (ELT) has been a long-standing
affair (Coccetta, 2018; Guo & Feng, 2015). However, as noted in the previous section, the
affordances of new technologies that drive quick and easy content creation challenges us to
(re)examine how modern-day materials incorporate diverse semiotic modes such as text,
videos, and features. Fundamentally, with access to technologies such as generative Al and
easy-to-use editing software (e.g., Canvas), any teacher with a computer can now design and
publish multimodal materials relatively easily and quickly. Consequently, as argued by Bezemer
and Kress (2010) over a decade ago, there is a real need, now more than ever, for a deeper
understanding of how meanings can be collaboratively constructed through multiple modalities:
The crux of the argument being the need for educational materials that not only present
information, but do so coherently and in a cohesive manner, where pedagogical efficacy and
applicability to a wide range of learning situations is also important (Danielsson & Selander,
2016; Hadjiconstantinou, 2021; Lim et al., 2022a).

This need for a clearer understanding of how modalities interact in educational materials aligns
with increasing scholarly attention to intersemiotic relations among different semiotic modes,
such as visuals and verbal (or language-based) texts (ElImiana, 2019; Guo & Feng, 2015;
Pertama et al., 2018). Nevertheless, despite theoretical advances in comprehending these
complex interactions, the implementation of such theory into practice has been slow. For
example, studies by Derakhshan (2021), EImiana (2019), and Mayer (2014) have all observed
that visuals in ELT textbooks are frequently used for decorative purposes rather than
meaningful, integrative tasks. However, as noted by Liu and Qu (2014), Sidabutar et al. (2021),
and Yassine (2014), while visuals can enhance and supplement textual content, there is a real
need in materials design to transition from mainly aesthetic appeals to functional affordances.

Such concerns also highlight the importance of intersemiotic cohesion, which can be a
key contributor to developing coherent and integrated materials (Royce, 2002; Sanchez-
Stockhammer, 2021; Schubert, 2021). For example, Attar (2014) and Khalid et al. (2017)
investigated how different semiotic resources contributed to text coherence in educational
materials and found that multimodal texts with lower cohesion hindered students’
understanding and learning. Khalid et al.’s (2017) research found that consequence relations,
in which one semiotic mode represents a cause while the other mode shows its effect, were
too complex for elementary students to grasp. Liu and Qu (2014), on the other hand, propose
that verbal texts establish cohesive relations with accompanying visuals to convey meanings
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for various picture styles, such as narrative, conceptual, and abstract, catering to different
English proficiency levels. Drawing on Liu and O’Halloran’s (2009) framework of intersemiotic
cohesive devices, these studies illustrate how strategies, such as intersemiotic parallelism,
seek to create a deeper “intersemiotic texture” inside texts, pushing beyond mere connection
and toward a more thorough integration of words and images (see also Bowen &
Teedaaksornsakul, 2024). This integration, in turn, helps to move a text beyond simply
presenting information, and engenders material that can provide support and facilitate the
understanding of language content (see also Salbego et al., 2015).

Of note here, is a recent book chapter by Bowen and Teedaaksornsakul (2024), who show
the benefits of bridging the gap between multimodal theory and design practice to create
intersemiotic cohesion in visual-verbal interfaces. Drawing on Halliday’s Systemic functional
grammar (Halliday & Matthiessen, 2014) and Liu and O’Halloran’s (2009) concept of
intersemiotic cohesion, Bowen & Teedaaksornsakul (2024) illustrate how cohesive visual-verbal
interfaces can be designed to represent commensurate experiential meanings: The visual
component conveys experiential meanings through narrative configurations, which use graphics
to represent events over time and illustrate the actions and relationships of individuals involved;
conceptual configurations, on the other hand, classify and interpret phenomena using graphs,
diagrams, or pictures to organize or establish relationships between concepts. Meanwhile,
the verbal (or written text in this instance) can convey commensurate experiential meanings
through choices in Transitivity that align with the meanings construed by narrative or conceptual
image configurations (and vice versa). Transitivity choices are realized by process types (main
verbs in traditional grammar), participants (Complements), and circumstances (Adjuncts). The
intersemiotically cohesive materials used in the current study were designed on this basis,
further details of which can be seen in Bowen and Teedaaksornsakul (2024).

Pedagogical strategies for multimodal materials

While many studies, including those by Coccetta (2018), Lim et al. (2021), Kress and Selander
(2012), and Morell et al. (2020), highlight the importance of multimodal pedagogy in
developing learners’ multimodal competence, the mere presence of intersemiotically cohesive
material does not guarantee effective learning. Essentially, as Lim (2018) contends, without
the active use of multimodal pedagogy, students may still struggle to fully comprehend
the meaning-making processes provided by semiotic resources, potentially leading to
misunderstandings. Consequently, the urge for instructors to develop and possess multimodal
literacy skills is not merely a recommendation, but a requirement. Indeed, current research
suggests that teachers must be skilled at developing multimodal texts that are not only
intersemiotically cohesive but also improve comprehension—elements that are critical for
scaffolding learners’ knowledge of multimodal interactions in language learning (Lim &
Tan-Chia, 2023). However, as Kress and Selander (2012) highlight, although multimodal
pedagogy can scaffold language acquisition by illustrating the interconnectedness of various
modes, effective implementation of such strategies necessitates a deliberate and carefully
planned alignment of semiotic resources with pedagogical goals.

One such strategy to align multimodal materials with pedagogic goals involves the use of
guestioning methods, as highlighted by Lim (2018), McDonald (2014), and Misa (2023). These
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researchers, and others, argue that the use of consciousness-raising (C/R) questions can
enhance learners’ interactions with multimodal texts; nevertheless, the effectiveness of such
tactics is heavily dependent on the learners’ current competencies and the context in which
they are used. For example, while Misa (2023) shows that engaging inquiries might improve
the perception of representational visuals, there is a risk that students who lack appropriate
background knowledge or contextual understanding will find these questions confounding
rather than clarifying. Furthermore, McDonald’s (2014) use of multimodal C/R questions, while
unique, emphasizes the importance of educators receiving comprehensive training in both the
theory and practical application of visual grammar, as advocated by Kress and van Leeuwen
(2006). Such concerns underline a greater difficulty in multimodal pedagogy: the need for
careful tailoring of teaching tactics to student capacities and learning settings. Nevertheless,
for practical reasons, this study employs McDonald’s (2014) multimodal C/R questions as a
way for participants to critically engage with our intersemiotically cohesive materials, as these
questions have been shown to be well-suited for exploring how semiotic resources interact
and encourage active cognitive engagement.

Stakeholder perspectives and the role of design research in multimodal ELT pedagogy

Of particular interest to our research goals are those studies which have investigated the
experiences and perspectives of stakeholders, teachers, and learners on the use of multimodal
texts (e.g., Trisanti et al., 2022) and multimodal pedagogy (e.g., Haryyadi & Rohmah, 2023).
These studies have shown that multimodal texts enhance motivation, comprehension, and
engagement, promoting student engagement, teamwork, inclusivity in classrooms, and
accommodating diverse learning styles. However, these studies are largely concerned with
general EFL contexts and thus may not be directly transferable to specialized settings such as
English for ESP contexts. In this specialized setting, learners are frequently exposed to content
that is designed to meet occupational or professional needs, which could necessitate a
different approach to multimodal pedagogy (Camiciottoli & Fortanet-Gomez, 2022; Laadem
& Mallahi, 2019). Additionally, while these EFL studies provide valuable insights, their
methodologies have limitations. For instance, studies like Giron-Garcia and Fortanet-Gomez
(2023) and Haryyadi and Rohmah (2023) rely on self-reported data collected primarily through
guestionnaires, interviews, and micro-teaching without triangulating with actual classroom
observations. Furthermore, Giron-Garcia and Fortanet-Gomez (2023) mostly relied on ESP
teachers’ self-reported data about how they chose multimodal videos and how they felt about
using them. Hence, there were no direct observations of students’ perspectives and interactions
with the materials.

Going beyond simply evaluating multimodal texts and pedagogy from the perspectives of
stakeholders, some studies illustrate how effective materials design involves iterations,
collaborations, and evaluations with end users (Lim et al., 2015; Lim & Nguyen, 2022; O’Halloran
et al., 2012). These studies, which aim to bridge the gap between multimodal design theory
and practice, employ a design research approach, which provides “a rigorous framework for
designing real-world solutions ... while allowing for creativity and flexibility within the framework.”
(Archer, 2019, p. 320) For example, O’Halloran et al. (2012) designed multimodal analysis
software that allows for the annotation, analysis, searching, and retrieving of semantic patterns
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in complex semiotic modes, such as the interaction of intonation, music, camera angle, gesture,
and gaze in a video. In a follow-up study, Lim et al. (2015) used this software to explore teachers’
and students’ experiences with a multimodal-based classroom intervention. They took a
comprehensive approach to teaching visual texts, giving pupils meta-language and tools for
evaluating multimodal texts. Feedback suggested that these resources increased engagement
among learners and made learning more dynamic and entertaining. Some students, however,
suggested that simpler interfaces and more training be provided to properly utilize the
software’s possibilities. In a similar study, but on a larger scale, Lim et al. (2022b) conducted
design-based research that involved multimodal lessons and assessment packages. Through
semi-structured interviews with teachers and students, they found that the designed lesson
packages helped to improve students’ performances and fostered teachers’ professional
growth.

Overall, while studies such as those listed above have provided valuable information on
stakeholder experiences with and perceptions of multimodal approaches, so far, no study has
explored the practicality and effectiveness of intersemiotically cohesive materials in an ESP
classroom setting. Therefore, the current study, which is part of a broader design research
project, aims to fill this gap by gathering ESP students’ perspectives during and after their
interactions with intersemiotically cohesive materials. The research also explores the use of
multimodal C/R questions as a teaching approach to supplement such materials and thus
enhance English language learning.

METHODOLOGY
Research design

This study reports on the assessment phases of a larger PhD project that uses educational
design research as its underlying framework. Educational design research is “the systematic
study of designing, developing and evaluating educational interventions” (Plomp, 2013, p. 9).
It primarily involves preliminary research, a prototype phase, and an assessment phase.
According to Plomp (2013), the developmental phase or prototype phase involves identifying
necessary improvements, redesigning an intervention, and then trying out and revising these
improvements based on formative evaluations such as expert judgments. The assessment
phase, meanwhile, aims to determine “whether the solution or intervention meets the
pre-determined specifications” (Plomp, 2013, p. 15).

The assessment phase we report on in this study involves a classroom intervention using
intersemiotically cohesive materials and C/R questions. The materials were also localized to
the specific context and topic by drawing on the findings of a needs analysis assessment. The
design process and needs analysis are outlined elsewhere (see Teedaaksornsakul, 2024).
Given that the course objectives focus on vocabulary, reading, and listening in agricultural
contexts, and following the results of the needs analysis that revealed a limited desire for
speaking and writing skills (Teedaaksornsakul, 2024), the predetermined specifications for the
intervention were as follows:
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¢ In terms of vocabulary enhancement, both still and moving images were designed
to represent key vocabulary terms. Conceptual images were used to depict nouns and
adjectives, while narrative or moving images that exhibited a similar transitivity structure
were used to represent verbs.

¢ In terms of pronunciation and word meanings, hyperlinks to audio sounds of the
vocabulary were created. Additionally, definitions of the vocabulary were provided,
with hyperlinks to Google Translate for only challenging words within the definition
sentences.

¢ In terms of listening skills, images were designed to represent the main ideas of the
dialogues to scaffold students’ comprehension of the dialogue’s context before listening
to the conversation. This was intended to help students fill in the missing words in the
provided gaps within the dialogue scripts effectively.

Research context

The study took place at a large university in Northern Thailand, and it is part of a larger project
aimed at designing and trying out a multimodal textbook tailored for Thai agricultural
undergraduates enrolled on a 15-week ESP course. The course’s learning objectives focus on
recognizing subject-specific vocabulary and grammatical structures, applying these in specific
contexts, and interpreting agricultural content primarily through reading and listening skills.
At the time of this study, the course was administered online to 5 sections, with an average of
43 students per class; however, only two of these sections—Group 1 with 26 students and
Group 2 15 students—contained agricultural students, who were the primary focus of this
study.

Participants

The study involved a convenience sample of 41 Thai agricultural students from the academic
year 1/2023. These participants, primarily second-year students along with some third- and
fourth-year students retaking the course, were from two sections. All 41 students were exposed
to the designed materials. Second-year students were specifically chosen because they are at
a critical point in their academic journey where they have acquired foundational knowledge
in their field but are still in the process of developing more advanced skills. This makes them
ideal candidates for evaluating the effectiveness and practicality of the multimodal materials
designed for the ESP course. Additionally, second-year students typically have a clearer
understanding of their learning needs and challenges compared to first-year students, while
not yet being as specialized as third or fourth-year students. This balance allows for a more
representative assessment of the materials’ impact on learners who are transitioning from
basic to more complex subject matter within their curriculum. Including second-year students
rather than those in other years also aligns with the course’s structure and learning objectives,
which are designed to build on the foundational knowledge acquired in the first year.
By focusing on second-year students, the study ensures that the participants are engaged with
the content at an appropriate level of difficulty, providing more relevant and actionable
feedback on the multimodal materials.
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From each group, six second-year students (n = 12) participated in follow-up video-stimulated
recall focus group interviews. The first group consisted of three females and three males, and
the second comprised two females and four males. The average age of these students was 19.
Their English proficiency levels ranged from Al to A2, as assessed through a standardized test.
The selection of these 12 students was influenced by several factors. First, the specific objectives
of investigating in-depth perceptions and thorough interactions with ESP-focused multimodal
materials necessitated a small, focused sample. A smaller sample size is often advantageous
in qualitative research as it enables a deeper exploration of individual experiences and provides
rich, detailed data that can reveal underlying patterns and insights. Thus, our approach allowed
for a detailed qualitative analysis using think-aloud procedures and video-stimulated recall
interviews, which gather precise and nuanced information about student experiences and
reactions.

Procedure

The first phase of data collection took place during one online class period (two hours).
Six volunteer representatives from each group (12 in total) were asked to video record
themselves in Thai (L1) while using the designed material and to think-aloud while doing so,
a useful technique for studying user interactions and evaluating their effectiveness (Cotton &
Gresty, 2006). Four main tasks were completed within the class period, with the researcher
facilitating the students’ access to the materials, helping as and when needed, and taking notes
on the students' challenges and successes. This method emphasized feedback on the designed
material for scaffolding English language learning rather than determining students’ language
skills and provided a rich data set of student interactions with the material.

During the think-aloud protocol, the students were asked to engage in four activities:

(1) Pre-reading: Students read and answered three multimodal C/R questions,
prompting them to (a) identify the salient visual elements to discern the conveyed
meaning; (b) identify the events or concepts represented; and (c) infer the main idea
of the image.

(2) Previewing keywords: Students were challenged to learn the keywords of the
reading passage by examining the relationship between the interwoven multimodal
resources: visuals, written texts, hyperlinks to L1 translations, and hyperlinks to audio
sounds illustrating how the keywords are pronounced.

(3) Reading: Students were instructed to read a passage, examine the accompanying
images, and fill in the blanks with the correct items and choose a correct answer
between A or B that uses the underlined part correctly.

(4) Listening: Students were asked to listen to a conversation and answer a question,

analyse an image to find the main idea of the conversation, and then listen again to
complete the provided gaps in the dialogue.
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After completing the think-aloud process, the twelve students were asked to review their
respective video recordings before participating in online stimulated-recall interviews; this
was done to mitigate any potential problems of fatigue and boredom during the stimulated-recall
focus group interview. The interviews were done on the same day as this approach can help
participants recall their experiences more clearly (Paskins et al., 2017). Interviews were
administered by the first researcher, who has taught the ESP course in questions and is an L1
Thai squeaker and experienced English language teacher, giving us an insider perspective on
the data.

Data coding and analysis

This research used evaluation coding based on Saldana’s (2014) coding methods (utilizing—and
+ symbols to indicate negative and positive evaluations, together with In Vivo or descriptive
codes during the coding process). The evaluation coding was used to investigate the participants’
evaluations of the designed multimodal resources (Table 1). A member-checking process was
conducted to maximize the trustworthiness of the findings, wherein participants were invited
to check the interpretation of the findings.

Table 1
Examples of coding schemes (based on Saldana, 2014)

Theme Sub-theme Codes Examples of quotes
Usefulhess and Providing + INTEGRATED SEMIOTIC “It is also easy to use and familiar
effectiveness of concrete RESOURCES: “EASY TO USE” to us, so we can learn easily”.
materials in representation
scaffolding and context + INTEGRATED SEMIQTIC “... the picture of the growing
vocabulary learning cues of the RESOURCES: “EASY TO plant was easy to understand and

word UNDERSTAND” could analyse what it meant”.

The data from the 12 participants were collectively analyzed to gain a comprehensive under-
standing of student experiences and perceptions across both sections. This method enhanced
the robustness of our findings by consolidating data from both focus groups.

RESULTS AND DISCUSSION

This section seeks to answer our first research question, and thus explores how the sampled
Thai undergraduates perceived the practicality and effectiveness of the multimodal resources.

Usefulness and effectiveness of C/R questions in scaffolding reading skills
The focus group interview results and our observations of the think-aloud protocols revealed

two main benefits of using C/R questions: (1) as a priming activity before reading, and (2) as
a scaffolding device for identifying main ideas.
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Priming function of multimodal material

Ten of the 12 students remarked on the usefulness of the multimodal C/R questions in priming
them for the upcoming learning activity. For example, Student 5 noted that the multimodal
C/R questions “helped prepare me [sic] to understand the reading passage”. Student 3 explained
that the question prompted her to “see what would be in the lesson ... they are basic questions
that help us to know what we will learn in our lesson”. Student 2 added, “[the questions]
helped us observe the picture so that we knew about the topic we would study ... helped us
understand the content we will read next”. Student 9 also added that they perceived the
multimodal C/R questions as a “necessary” tool that helped students “notice the key idea of
the images before reading”. Student 6 specified, “They helped us observe the picture and look
at the words to let us know what words we need to use in the lesson”. Student 10 concluded
that the multimodal C/R questions helped her “observe the pictures” and “draw attention and
motivate me to learn”.

These reflections are consistent with the findings of many studies that assert the advantages
and impacts of visual images on the learning process, as they help prepare learners for activ-
ities or exercises within a textbook (e.g., Liu & Qu, 2014; Royce, 2007; Weninger, 2021). These
echo, for example, Royce’s (2007) assertion that the efficiency of previewing images before
reading can help build confidence and make learners comfortable with the reading process as
they “get some idea of what to expect ... The effect is that expectancies are being set up
in the students’ minds, and the process of reading the text will then either give them a
confirmation of their interpretation of the information (or of the story)” (Royce, 2007, p. 380),
resulting in effectively scaffolding reading skills.

Scaffolding reading skills

Regarding scaffolded learning, most participants (n = 10) stated that the multimodal C/R
guestions were helpful and practical in identifying the outstanding visual elements within the
pictures, which helped them to discern the main ideas of the reading section. For example,

the following excerpts show how the multimodal C/R questions are helpful and practical:

They [ = the multimodal C/R questions] helped us observe things by looking at the given
words, and the pictures helped us find the main point. (Student 4)

| think it’s effective. The question asked us to look at what the story is about. | think it
helped us see the main point of the story... It’s useful. (Student 6)

The visual elements help us notice the picture and see what the people in the picture
are doing... Observing a picture’s visual elements and details can help us understand

what it is about. (Student 11)

They help us notice and understand what the story will be about. (Student 12)
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These remarks show how C/R questions can draw students’ attention to salient visual elements
that are intersemiotically parallel to the reading passage’s central idea, helping them to
understand the central message. This finding highlights the importance of Liu and O’Halloran’s
(2009) concept of Intersemiotic Parallel Structures by revealing how multiple modes can
effectively convey the same meaning through shared structures. Eight students commented
on how the designed images, which aligned with the content, were useful and enhanced
comprehension. For example, Student 11 remarked, “The images of Thai plants for each
season shown in the calendar, representing each month with symbols of seasons clearly
separated by the table, are useful.” Then, Student 7 elaborated, “This helps us know which
season is suitable for planting or harvesting them.” Additionally, two other students admitted
the benefits of multimodal learning aids. Student 3 said, “My English was very poor, but the
moving image of the woman picking vegetables alongside the vocabulary helped me understand
the meaning of the word ‘harvest’.” Meanwhile, Student 5 explained, “It’s easier to understand
when there are both texts and images.” Overall, the findings underline the significance of
co-contextualization and the convergence of textual elements in enhancing understandings.

Usefulness and effectiveness of intersemiotically cohesive resources in scaffolding vocabulary
learning

The results revealed three main benefits of using the intersemiotically cohesive materials:
(1) as atool to clarify word meanings, (2) as a quick and easy way to retrieve direct translations,
and (3) as a pacing mechanism for learning.

Providing concrete representation and context cues of the word

Most students expressed that using integrated multimodal resources was useful and practical
for vocabulary learning, as the combined materials were able to fully represent the meaning
of the words and give contextual cues. For example, Student 7 remarked, “The semiotic
resources are helpful, especially for vocabulary learning”. Student 11 added that he succeeded
in comprehending “most of the vocabulary ... as they [= the materials] conveyed the meaning,
images, and sound, which made me understand and learn vocabulary better”. Student 1 further
explained how the integration between the semiotic resources provided concrete representations
of the words, enabling learners to comprehend the conveyed meaning better and enhance
the learning experience: “the moving image of the word ‘harvest’ helped me differentiate its
meaning as a verb and a noun. The image of the plants in the containers helped me understand
that someone collected the harvests.”

The perception that using intersemiotically cohesive resources can enhance vocabulary learning
confirms its importance when designing language learning material. Fundamentally,
intersemiotic cohesion can scaffold English language learning, as such resources enhance
learners’ comprehension of the conveyed meaning and content, respectively; this is consistent
with the findings of Salbego et al. (2015) and Khalid et al. (2017), who showed how aligning
visual and verbal texts in English textbooks significantly aids beginners’ comprehension as this
process works by facilitating logical connections between the visual and verbal elements. It
also echoes the views of Bogaards and Laufer (2004), Milton (2009), and Nation (2001),
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who argue that vocabulary is best learnt through exposure to multiple modes. Indeed, using
visuals as a priming activity is a common tactic among experienced language teachers in contexts
like ours (Thomas et al., 2023).

Using hyperlinks to provide translations

Of the three multimodal resources—visual elements, hyperlinks to audio sounds, and
hyperlinks to Thai translations—participants’ feedback indicated that each were perceived as
equally useful and necessary; nevertheless, there was a slight preference towards hyperlinks
to Thai translations, as expressed by Student 8: “Apart from the images, | like the hyperlinks
to Google Translate. It would be more helpful if you created the hyperlinks to the translation
of the vocabulary directly.” Other students echoed this desire; for instance, Student 12, who
considered the hyperlinks to translation as necessary, suggested, “They did not represent many
words, which would be great to have more of them”. This might be attributed to the fact that
the hyperlinks to the dictionary and Google Translate were only included for keywords within
the texts, providing definitions of key vocabulary and a partial representation of the
multimodal resources conveying the meaning. However, novice learners might require
additional translations of the words provided in the definition text to assist them in accurately
deducing their meanings.

The request for more hyperlinks to Google Translate even though the reading passage’s topic
was quite general, seems to reflect the participants’ status as novice English language learners.
Essentially, their remarks indicate that they are still dependent on first language translations
as they struggle to guess meanings despite being given additional contextual information
regarding the word’s usage (i.e., visual representations). This is in line with the findings of
Almusharraf and Bailey (2023) regarding the preference of EFL learners for using Google
Translate as a tool for improving their English language skills, and Yu and Liu (2022), who found
that the use of L1 translation together with other semiotic resources offered more benefits
than drawbacks. However, the inclusion of L1 translation as a learning strategy remains a
contentious issue (Aithal, 2023). According to Yu and Liu (2022), for instance, while the use of
L1 translation is necessary to help learners acquire new vocabulary, the choice of whether to
make it accessible to students either before or after other semiotic resources is contingent on
individual learning styles, as some learners benefit more from L1 translation, while others may
prefer images, depending on the context.

Moreover, our findings suggest that comprehending conveyed meanings may require more
than just a visual image, especially for students who are not familiar with multimodal literacy
practices and require adequate scaffolding. Indeed, in their research, Duke et al. (2013) argue
that even when visuals are well-designed and of high-quality, novice learners who lack the
skills to interpret them effectively will find it difficult to understand the information presented
within the image. This may be due to an inability to distinguish between critical and non-critical
information within the visual elements. (Duke et al., 2013). Ultimately, such issues emphasize
the importance of establishing multimodal literacy practices to help scaffold the learning
process, where coherent semiotic resources, including hyperlinks to the translation, can
constitute valuable tools that should be both designed and employed according to individual
leaner needs.
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Taking an active role in one’s learning

Some students remarked that the multimodal resources empowered them to take an active
role in managing their learning, as the materials enabled them to control the pace of learning
and improve their understanding. For example, Student 2 noted, “The images let me
understand the concept of the words and the content, while the hyperlinks to audio sounds
allowed me to listen to the conversation as many times as | needed”. Student 11 had also the
same impression, stating that “the semiotic resources helped me understand the content and
remember the vocabulary better than listening to the translation from the teacher”.

Unlike the others, Student 11 compared the benefit of using integrated semiotic resources for
teaching and learning vocabulary with the traditional way of teaching and learning. Student
3 added that the multimodal resources “help me understand and remember the vocabulary
better than when the teacher reads, translates, and plays an audio sound for us. | used to take
notes, which was tedious and not very effective”. These reflections suggest that multimodal
text facilitates learning in different ways, engaging students more actively in the learning
process and resulting in better retention. This is consistent with the findings of Chen and
Jamiat (2023), who found that interactive multimodal learning of poetry improved EFL learners’
comprehension by boosting their intrinsic motivation when they were allowed to learn
independently at their own pace.

Overall, the participants’ feedback on the multimodal resources was positive. Moreover, the
results support the view that intersemiotically cohesive resources, particularly those that
exhibit clear semantic links between visual elements and written text, can assist novice EFL
learners in understanding the co-constructed meaning that they convey (Alyousef, 2021; Attar,
2014, Khalid et al., 2017).

Perceived challenges of the designed material

This section addresses our second research question by exploring the challenges of using
intersemiotically cohesive material. Our goal here is to identify areas that need further
improvement.

Understanding and visualizing abstractions

Although many students recognized the value and effectiveness of the multimodal resources
in understanding the conveyed meaning of the content, particularly in the vocabulary and
exercise sections, some participants encountered difficulties in grasping abstract words or
concepts. Student 2 pointed out that” images and audio sounds helped me understand the
vocabulary and the reading passage. However, | did not understand the arrow in the yearly
calendar image. What does it tell us?”

Student 5 also pointed out, “some details in the reading passage were not represented. There

should be more hyperlinks and images to represent more words, such as “while”, which is
abstract, to help learners better understand the meanings.” These difficulties, as reported by
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Students 2 and 5, may originate from either a deficiency in multimodal literacy or insufficient
English language proficiency. Alternatively, it may be caused by a lack of clarity in the semiotic
resources used to represent the idea.

Representing abstractions and connections precisely is inherently challenging, leading to
ambiguity as these meanings can sometimes be interpreted in various ways (Bowen & Thomas,
2020). Furthermore, abstraction also points out the challenge of the resemiotization process.
This process consists in transforming one semiotic mode to another to reduce the abstractness
of complex, specialized content (ledema, 2003). It is, however, important to remember that
resemiotization does not imply a direct translation from one semiotic mode to another. When
the mode of communication is altered, maintaining the original meaning becomes impossible,
as each semiotic mode represents meaning differently (ledema, 2003). Therefore, resemiotizing
alone does not suffice and other semiotic resources, including simplifying words or content,
should also be considered when designing multimodal text.

Overall, it is essential to not only employ multimodal design strategies to reduce abstractness,
but also to simplify or reformulate the content, such as supporting processes such as
nominalization through multimodal resources (Fernandez-Fontecha et al., 2019). Specifically,
resources, such as visual aids, can help visualize the connections between nominalized terms
and their characteristics. Furthermore, clear visuals and analogies that build on learners’
previous knowledge can make abstract concepts easier to understand. Moreover, complex
ideas should be broken down into smaller parts, each accompanied by visual aids, a simple
explanation, and multimodal C/R questions to guide interpretation. Finally, understanding how
to create intersemiotically cohesive materials is necessary for multimodal text designers,
particularly for teachers who must tailor their materials to the specific needs and contexts of
their learners (Teedaaksornsakul, 2024).

Relying on internet connections for hyperlinks

Some participants reported problems regarding the usability of the hyperlinks and issues with
their accessibility. Some students, for example, had to deal with unstable internet connections,
triggering difficulties in accessing the hyperlinks. Student 9 commented, “Sometimes the links
were difficult to access. | had to log in to connect to the internet three times. It took a while
to access the translation”. Some other students shared the same concern, with Student 10
noting, “l experienced the same problem. | had to log in to my Google account to access the
translation, which was inconvenient”. Other participants pointed out that hyperlinks to the
audio sounds could be active at the same time: Student 2 noted, “On the dialogue slide, all
the sounds play at the same time”. Student 8 shared the same experience and added, “some
of the sounds overlap ... and while | was clicking on it, it was not accessible”.

The challenges mentioned above highlight the nature of relying on an internet connection for
accessing educational materials. While the internet, as a tool, can serve as “an enabler” of
learning platforms, broadening and enhancing access to education (Mhlongo et al., 2023,
p. 9), it can also act as a constraint when the connection is unreliable or unstable, leading to
delays or interruptions in learning activities (Trisanti et al., 2022).
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Understanding the need for prior knowledge in semiotic resource utilization

Although semiotic resources can effectively help visualize words or clauses, prior knowledge
is required to fully understand the content. Indeed, a few students commented on the difficulty
of completing one exercise despite the accompanying visuals representing the conveyed
meanings of the statement. Student 4 remarked,

“The images representing the vocabulary are clear ... | knew that ‘“Tubers are used to
make clothes’ was incorrect, but | wasn’t sure if ‘Industrial crops are not eaten’ was
correct. The exercise seemed to test our knowledge rather than our understanding.”

This impression was echoed by Student 6, who encountered a similar issue with a different
exercise, “The second reading passage was difficult for me, although | could generally
understand that there are two types of crop calendars from the images representing it”. These
reflections suggest that novice learners require extra semiotic resources to help with their
comprehension of a text and background knowledge of the content being represented, as well
as more prompts to scaffold their cognitive abilities. Also, these observations highlight the
importance of additional semiotic resources and previous knowledge for novice learners’
comprehension. Mayer (2014) notes that combining verbal and visual information can
considerably improve learning, especially when learners can actively link this new information
with their previous cognitive frameworks, which requires the use of prior knowledge. This
integration process is critical because it allows students to draw meaningful connections
between new material and what they already know, which improves retention and
comprehension. Brod (2021) provides additional support for this idea. He argues that prior
information has a major impact on learning outcomes, depending on how well it is activated,
its relevance, and its congruence with the new context. This shows that effective learning
requires active engagement of pre-existing knowledge structures rather than passive processing
of information. Furthermore, Blagojevi¢’s (2013) research emphasizes the value of prior
knowledge in the context of English for Specific Purposes (ESP), demonstrating that
comprehension improves when students are familiar with the subject. This is especially
important in ESP contexts, where content frequently includes specialized jargon and concepts
that learners may not be familiar with.

To summarize, addressing the issues with intersemiotically coherent materials emphasizes the
need for clearer representations of abstract concepts, alternatives to relying on stable internet
connections, and effective ways for engaging learners’ prior knowledge. Addressing these issues
is critical to increasing accessibility and boosting learning results, ensuring that all students
benefit equitably from educational resources.

Rethinking L1 translation: challenges or opportunities
Many students indicated the need for Google Translate or direct L1 translations, stating, “It is
useful if you don’t know what the word or sentence means” (Student 5). However, many

students also reported difficulties accessing the links to Google Translate or complained that
there were not enough links. Student 4 remarked, “I could not completely understand the
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reading passage, so | need more hyperlinks to Google Translate.” Student 2, meanwhile,
expressed frustration, stating, “There were no hyperlinks provided for some words | needed
translations for.” Student 7 further elaborated, “There should be more hyperlinks for the details
in the reading passage.” This is consistent with other studies in similar contexts to ours, where
students perhaps rely too heavily on L1 translations rather than strategies to guess meanings
(e.g., Bowen et al., 2023). However, findings from numerous studies, such as those by Al- Musawi
(2014), Calis and Dikilitas (2012), Pan and Pan (2010), and Yu and Liu (2022), all point to the
perceived benefits of L1 translation in lowering anxiety, increasing confidence, and improving
understanding among novice EFL learners.

However, an over reliance on L1 translation raises serious questions about the ultimate purpose
of English language development. For example, while Pan and Pan (2010) observe that L1
translation can make learners feel more secure, and Al-Musawi (2014) notes its role in relieving
anxiety caused by low English proficiency, reliance on L1 translation may inhibit immersion in
the target language, potentially hindering the development of direct cognitive links with the
English language. Nevertheless, Yu and Liu (2022) argue that combining L1 translation with
multimodal learning materials, such as visual aids, can help scaffold language learning and
improve vocabulary acquisition. However, this strategy could hinder students’ ability to think
and operate directly in English, as the continual availability of L1 support may lessen the need
for deeper engagement with the English language. While this approach can be beneficial; it
is crucial to maintain a balance. According to many scholars such as Littlewood and Yu (2011),
Swain and Lapkin (2000), and Turnbull and Arnett (2002), they all emphasize the importance
of using L1 strategically as a supplement to enhance, not hinder the learning of English.

Considering such issues, it is vital to evaluate how L1 translation is used alongside multimodal
resources. Fundamentally, while hyperlinks to translations can be a useful tool for beginners,
they should be gradually reduced as learners progress to encourage more direct connection
with multimodal material used for English language. In other words, we believe that links
to L1 translations should be reduced as learners progress, where the responsibility for
understanding word meaning be shifted to intersemiotically cohesive materials. These
materials should include strong visual scaffolding by matching visuals with concrete vocabulary
that represents actions and characteristics. Moreover, establishing strong semantic ties
between vocabulary and images is essential, as alignments between elements can enhance
comprehension and reduce cognitive load for students (Bowen & Teedaaksornsakul, 2024).
Forinstance, at the clause level, visual representations should display intersemiotic parallelism
by linking text and image based on a shared transitivity structure (Liu & O’Halloran, 2009): An
image illustrating a narrative should display similar participants (nominal or adjectival groups),
processes (verbal groups), and circumstances (prepositional phrases, adverbial groups, etc.).

Materials such as those outlined above can, in turn, be supported with multimodal C/R
guestions to facilitate decoding. For reading passages, visuals that represent the main idea
and major details should be designed to be intersemiotically cohesive and accompanied by
C/R questions. This strategy could enhance understanding and reduce the need for L1
translations. If certain words or phrases cannot be effectively represented visually due to their
complex transitivity structures, hyperlinks to translations may be provided. However, this
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should be done selectively; hyperlinks should primarily target abstract concepts that are
challenging to depict visually, such as metaphors or idioms. This careful selection ensures that
the use of L1 translation is limited to instances where it is most needed, maintaining the focus
on direct interaction with the English language. This balanced strategy would ensure that L1
translation promotes English language learning while not impeding the development of
language competency and fluency.

CONCLUSIONS, LIMITATIONS, AND RECOMMENDATIONS

This study investigated ESP students’ perceptions and feedback on using intersemiotically
cohesive multimodal resources. These resources included written text, images, and hyperlinks
to language support; together, these materials were design for an English for agriculture course
at a Thai university, where we tested the effectiveness and usability of the designed materials
through think-aloud protocols and video-stimulated focus group interviews. As such, we have
made several contributions to the field of multimodal pedagogy and multimodal materials
design, including empirically validating the effectiveness of multimodal resources in EFL learning,
refining methodological approaches for studying theirimpact, supporting theoretical frameworks
on multimodal literacy and scaffolding, and offering practical pedagogical recommendations
for language educators.

Empirically, our findings contribute to the wider discourse on the use of intersemiotically
cohesive materials in language learning. Specifically, our findings revealed that the participants
perceived the materials as useful and effective in enhancing English language learning. This is
perhaps not that surprising, However, our findings also show that when C/R questions are
integrated with multimodal resources, they are effective in priming students and scaffolding
reading skills. Specifically, students reported that the C/R questions helped them understand
and anticipate content, thereby making the reading process smoother. Moreover, students
found the integration of multimodal resources, such as visual elements and hyperlinks to
translations, aided their vocabulary learning, as the materials provided concrete representations
and contextual cues for new words. Furthermore, our findings indicate that well-designed
multimodal resources can empower students to take an active role in their learning, allowing
them to control the pace and better retain vocabulary and content. However, our findings also
revealed how students experienced difficulties in understanding abstract concepts and using
hyperlinks.

As for pedagogical recommendations, regarding the resemiotization of abstract concepts into
different modalities, we recommend providing additional details or contextual information in
callout boxes or drawing more on the affordances of multimodal C/R questions to guide learners
in understanding abstractions. For issues surrounding the use of hyperlinks, we recommend
that teachers do not rely too heavily on online translations when designing their primary
materials, as these can lessen the efficacy of self-regulatory learning through discovery. Instead,
we recommend a balanced approach to using L1 translations in multimodal material, advocating
for its gradual reduction as learners progress to encourage direct engagement with the target
language. Moreover, all provided materials, including hyperlinks, should be accessible offline to
mitigate issues caused by poor internet connections, which are common in contexts like ours.
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Theoretically, our findings support Liu and O’Halloran’s (2009) concept of Intersemiotic Parallel
Structures, demonstrating how multiple modes (text, visuals) can effectively convey the same
meaning and enhance comprehension. The findings also reinforce the need for scaffolding in
language learning by showing how multimodal resources can provide necessary support to
help students, with which they can gradually achieve better understanding and autonomy
in learning. Finally, our findings support the importance of fostering multimodal literacy,
especially when integrating various semiotic resources to support language learning.

Our study has several limitations, First, we sampled only 12 Thai undergraduate students,
which may not be representative of a broader population. Moreover, we focused specifically
on an English for agriculture course, limiting the generalizability of the findings to other ESP
contexts or general EFL learning environments. Thus, future studies would do well to extend
data collection to include larger and more diverse samples (including teachers) as well as more
varied learning contexts. Second, as with any study that relies on self-reported data, we
acknowledge that students may have given biased or socially desirable responses that might
not have accurately represented their true experiences and perceptions. To combat this, future
studies may want to incorporate additional data sources into the design, such as pre- and
post-measures of material learned, observational data, or even a control group that used
non-cohesive multimodal material.
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