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PREFACE

It is my pleasure to present the proceedings of the 7th International Conference on
Technology-Enhanced Language Learning (ICTELL2026), held online on 16-17 July 2026.
The conference brought together educators, researchers, practitioners and postgraduate
scholars to share ideas and evidence on the evolving relationship between technology,
language learning and educational practice.

The papers in this volume reflect both the breadth and the growing maturity of the field.
They address artificial intelligence in language learning and assessment, digital learning
design, learner engagement, speaking and reading development, digital citizenship,
culturally responsive pedagogy, and the responsible integration of technology in heritage
and interdisciplinary education. Across these varied contexts, a common message
emerges: technology is most meaningful when it is guided by sound pedagogy, ethical
awareness and a clear understanding of learners and their communities.

This collection also demonstrates the value of connecting innovation with careful inquiry.
The studies and conceptual papers move beyond the adoption of tools to examine how
digital approaches can support participation, feedback, communication, inclusion and
authentic learning. I hope the volume will encourage readers to continue questioning not
only what technology can do, but also how and why it should be used in particular
educational settings.

I extend my sincere appreciation to all authors for contributing their work, to the
reviewers for their thoughtful evaluations, and to the organising committee, speakers,
session chairs and participants whose commitment made ICTELL2026 possible. Their
collective efforts have enabled this proceedings volume to serve as a record of the
conference and a resource for future teaching, research and collaboration.

May these papers inspire continued dialogue and responsible innovation in
technology-enhanced language learning, within Malaysia and across the wider
international community.

Prof. Dr. Harwati Hashim
Conference Chair, ICTELL2026
Faculty of Education, Universiti Kebangsaan Malaysia
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AI-Assisted Infographic Poster Preparation in Technical English 
2: Students’ Perceptions of NotebookLM

Suzianah Sahar, Politeknik Port Dickson, Negeri Sembilan, Malaysia, suzianah@polipd.edu.my

Noor Azua Mohd Bahatera @ Mohd Putera, Politeknik Port Dickson, Negeri Sembilan, Malaysia, 
noorazua@polipd.edu.my

Diana Ahmad Busra, Politeknik Port Dickson, Negeri Sembilan, Malaysia, diana@polipd.edu.my

Abstract:  The  integration  of  artificial  intelligence  (AI)  technologies  into  higher  education  offers  new 
opportunities  to  support  information  organisation  and  academic  communication.  This  study  investigated 
engineering students’  perceptions  of  using Google  NotebookLM during  infographic  poster  preparation and 
presentation assessment activities in Technical English 2 at a Malaysian polytechnic. A quantitative descriptive 
survey design was employed involving 36 Semester 3 engineering students drawn from two existing classes. Data 
were collected using a post-activity course-evaluation questionnaire comprising closed-ended items and an open-
ended question. Descriptive statistics were used to analyse the closed-ended responses, while the open-ended 
responses were analysed using inductive qualitative content analysis. The study was conceptually informed by the 
Technology Acceptance Model (TAM) and Cognitive Load Theory (CLT), which were used as interpretive lenses 
rather  than  directly  measured  constructs.  Findings  indicated  generally  positive  student  perceptions  of 
NotebookLM. All 36 respondents (100%) agreed or strongly agreed that NotebookLM was effective for preparing 
infographic content involving processes, procedures, and instructions, while 35 (97.2%) agreed or strongly agreed 
that it helped organise key points. All respondents also agreed or strongly agreed that presentations were clearer 
with NotebookLM. Open-ended responses highlighted perceived benefits related to information organisation, 
summarisation, ease of use,  and assignment preparation. In addition, 35 respondents (97.2%) supported the 
potential  continued use of NotebookLM for presentations and other appropriate assessment contexts.  These 
findings suggest that NotebookLM may have practical potential as a source-grounded support tool for infographic-
based Technical English activities. However, the findings are perception-based and context-specific and should  
not be interpreted as evidence of improved learning outcomes or performance.

Keywords: AI-assisted learning, artificial intelligence in education, Google NotebookLM, , infographic posters,  
Technical English

Introduction

Artificial intelligence (AI) technologies have increasingly influenced teaching, learning, and assessment practices 
in higher education. The emergence of generative AI tools such as ChatGPT, Gemini, Claude, and Google  
NotebookLM has transformed how students access, organise, and synthesise academic information. In educational 
contexts, AI-assisted learning environments are increasingly recognised for their potential to support information 
management, academic communication, and learning activities.

Within  language  and  technical  communication  courses,  students  are  required  to  process  information  and 
communicate technical content systematically. Technical English 2 (TE2) is a compulsory English course offered 
to  engineering  students  at  Politeknik  Port  Dickson.  The  course  aims  to  strengthen  students’  technical 
communication skills and prepare them for communication in engineering-related workplace contexts. One of the 
major areas covered in the course involves processes, procedures, and instructions, in which students are required 
to communicate technical sequences using verbal and visual forms.

As  part  of  the  course  assessment,  students  prepare  infographic  poster  presentations  related  to  engineering  
procedures  and  technical  processes.  Such  tasks  require  students  to  identify  relevant  technical  information, 
synthesise content from source materials, determine key procedural steps, and present information concisely and  
coherently. The transformation of detailed technical information into an infographic format may therefore place  
considerable  information-processing  demands  on  students,  particularly  when  information  must  be  selected, 
summarised, sequenced, and visually organised.

ICTELL2026 Proceedings  |  eISSN 3083-9513 1
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Google NotebookLM provides features that may support these processes. As a source-grounded AI-
assisted tool, NotebookLM allows users to upload selected materials and generate summaries, organise 
notes, retrieve information, and develop structured explanations based on those sources. These features 
make the platform potentially relevant to infographic preparation activities in which students need to 
synthesise and organise technical information before presenting it visually.

Although research on generative AI in higher education has expanded considerably, empirical research 
focusing specifically on Google NotebookLM remains comparatively limited. In particular, there is 
limited evidence concerning students’ perceptions of using NotebookLM to support infographic-based 
technical communication tasks involving engineering-related processes, procedures, and instructions. 
This represents a context-specific gap within the emerging literature on AI-assisted language learning 
and technical communication.

Accordingly, this study investigates engineering students’ perceptions of using Google NotebookLM 
during infographic poster preparation and presentation assessment activities in Technical English 2 at 
a Malaysian polytechnic. Rather than determining the effectiveness of NotebookLM in improving 
learning outcomes, the study focuses on students’ reported perceptions and experiences of its use within 
an authentic classroom assessment context.

Problem Statement

Infographic poster preparation in Technical English requires students to transform detailed technical information 
into concise, logically sequenced, and visually organised content. In process-, procedure-, and instruction-based 
tasks, students must identify relevant information, synthesise source materials, determine appropriate procedural  
sequences, and communicate technical content clearly. These requirements can create substantial information-
processing demands, particularly when students work with multiple technical sources.

AI-assisted tools such as Google NotebookLM offer potential support for these activities through source-grounded 
summarisation,  information retrieval,  note organisation,  and synthesis.  Such features may assist  students  in 
organising technical information before converting it into infographic content. However, the educational value of 
these features should not be assumed solely from the technological capabilities of the platform.

Although the use of generative AI in higher education has received increasing research attention, empirical  
evidence concerning Google NotebookLM in technical and language-learning contexts remains limited. More 
specifically, little is known about how engineering students perceive the use of NotebookLM when preparing 
infographic presentations involving technical processes, procedures, and instructions. This gap is particularly 
relevant to Technical English education, where students are required to integrate language, technical information, 
logical sequencing, and visual communication within a single assessment task.

Furthermore, students’ perceptions are important when introducing emerging AI technologies into classroom 
assessment because perceived usefulness, ease of use, learning support, and experienced challenges may influence 
how such tools are received and used. At the same time, perception-based evidence should be distinguished from 
objective evidence of learning effectiveness.

Therefore, this study investigates students’ perceptions and experiences of using Google NotebookLM during 
infographic poster preparation and presentation assessment activities in Technical English 2 at Politeknik Port 
Dickson.  The  study  provides  preliminary  classroom-based  evidence  concerning  the  perceived  benefits  and 
challenges of integrating a source-grounded AI tool into technical communication activities.

In Technical English courses frequently experience difficulties organising technical information for infographic 
poster presentations. Many students rely on multiple online sources when preparing procedural and instructional 
content, which may result in information overload and difficulty identifying logical sequencing. Students also  
encounter challenges converting lengthy textual explanations into concise and visually effective infographic 
content.

Research Questions

1 What are students’ perceptions of using Google NotebookLM during infographic poster preparation 
activities?

2 How do students perceive the usefulness of NotebookLM in organizing technical information?

3 What benefits do students perceive when using NotebookLM during infographic preparation?
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4 How do students perceive the role of NotebookLM in supporting presentation preparation activities?

Research Aim

This study aims to investigate students’ perceptions of using Google NotebookLM during infographic poster  
preparation and presentation assessment activities in Technical English 2.

Research Objectives

1 To examine students’ perceptions of using Google NotebookLM.

2 To explore the role of NotebookLM in organising technical information for infographic preparation.

3 To identify the perceived benefits and challenges of NotebookLM-assisted infographic presentation 
activities.

Literature Review

Artificial Intelligence in Higher Education

Artificial  intelligence  technologies  have  increasingly  transformed teaching and learning  practices  in  higher 
education. AI-assisted educational tools are integrated into digital learning environments to support academic 
communication, information organisation, content generation, and student engagement. Recent developments in 
generative  AI  technologies  have  accelerated  discussions  regarding  the  role  of  AI  in  reshaping  educational  
practices.

Kasneci et al. (2023) argued that generative AI tools may support learning efficiency, information processing, and 
academic productivity when implemented responsibly. Similarly, Tlili et al. (2023) emphasised that AI-assisted 
learning  environments  may  create  adaptive  and  student-centred  educational  experiences  through  intelligent 
content support and personalised learning assistance.

Research also indicates that AI technologies may support collaborative learning, academic communication, and 
student engagement in higher education settings(Crompton & Burke, 2023).  (Lo, 2023) further explained that 
generative AI tools may assist students in brainstorming, summarisation, and academic communication tasks, 
particularly in language-related learning environments.

Nevertheless, researchers continue to emphasise the importance of ethical AI integration and digital literacy 
development. Dwivedi et al. (2023) highlighted concerns related to misinformation, hallucinations, overreliance, 
and  academic  integrity  in  generative  AI  usage.  These  concerns  are  particularly  relevant  in  technical  and 
engineering communication contexts where accuracy and procedural clarity are essential.

Cognitive Load Theory and AI-Assisted Learning

Cognitive Load Theory (CLT), introduced by Sweller (1988), explains learning in relation to the limited capacity 
of working memory during information processing. From a CLT perspective, instructional activities that require 
learners to process, organise, and integrate multiple sources of information may impose substantial cognitive  
demands.

In infographic-based technical communication activities, students must understand technical content, identify 
essential  information,  determine  procedural  relationships,  summarise  detailed  explanations,  and  organise 
information into a concise visual format. Managing these requirements simultaneously provides a relevant context 
for considering information-processing demands during infographic preparation.

AI-assisted  tools  such  as  Google  NotebookLM  offer  functions  including  source-grounded  summarisation,  
information retrieval, note organisation, and synthesis. Conceptually, these functions may help students manage 
information during complex preparation tasks by reducing the need to search repeatedly across multiple source  
materials and by supporting the organisation of relevant information before visual presentation.

In this study, however, cognitive load was not directly measured using a validated cognitive-load instrument or 
experimental design. CLT was therefore used as an interpretive lens rather than as an empirically tested construct. 
Students’ reported perceptions that NotebookLM assisted with summarisation or information organisation may 
be discussed in relation to information-processing demands, but they should not be interpreted as direct evidence 
that NotebookLM reduced cognitive load. Objective measurement would be required to establish such an effect.

Generative AI Tools and Academic Communication
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Generative artificial intelligence (AI) tools have become increasingly integrated into academic communication 
and language learning environments. Students use AI applications to support brainstorming, summarisation, note 
organisation, translation, writing, and presentation preparation. These tools have the potential to enhance learning 
efficiency by assisting students in processing large amounts of information and communicating ideas more  
effectively (Kohnke et al., 2023; Lo, 2023).

Among recent AI-assisted learning tools, Google NotebookLM has attracted growing educational interest because 
it employs a Retrieval-Augmented Generation (RAG) approach. Unlike conventional generative AI systems that 
rely primarily on pretrained knowledge, NotebookLM generates responses based on user-uploaded documents. 
By grounding its outputs in selected source materials, NotebookLM can produce context-specific summaries,  
study guides, and explanations while reducing the likelihood of hallucinated or unsupported information. Recent  
research has identified RAG as a promising approach for educational applications because it improves factual 
accuracy, enhances transparency, and enables learners to interact more effectively with course-specific materials.

Yeo, Moorhouse, and Wan (2025) reported that NotebookLM supports learner engagement by transforming 
uploaded academic resources into interactive learning materials, including structured summaries, frequently asked 
questions, timelines, and AI-generated discussions. These features encourage students to organise information 
systematically  and  engage  more  actively  with  learning  content,  particularly  during  independent  study  and 
academic preparation.

Similarly, Tufino (2025) demonstrated that NotebookLM can function as an effective RAG-based educational  
assistant by grounding responses in instructor-provided materials. The study suggested that NotebookLM supports 
personalised learning, facilitates information retrieval,  and reduces the occurrence of hallucinated responses 
commonly  associated  with  general-purpose  generative  AI  systems.  Such  capabilities  make  NotebookLM 
particularly relevant for learning activities that require students to synthesise information from multiple technical 
sources before preparing presentations or other academic tasks.

Despite these advantages, researchers continue to emphasise that AI-generated outputs should not be accepted  
uncritically.  Students  remain  responsible  for  verifying  information  against  reliable  academic  and  technical 
sources, particularly in engineering and technical communication contexts where procedural accuracy is essential 
(Dwivedi et al., 2023). Therefore, the effective integration of NotebookLM into higher education should be 
accompanied by AI literacy development and critical evaluation skills to ensure responsible and ethical use. 

Infographic Posters in Educational Assessment

Infographic posters are increasingly used as alternative assessment tools in higher education because they combine 
visual  communication,  concise  textual  explanation,  and  structured  information  presentation.  Infographics 
encourage students to synthesise information, identify key concepts, and communicate content systematically.

(Smiciklas, 2012) described infographics as visual communication tools that simplify complex information and 
improve audience engagement. In educational settings, infographic-based learning activities also support visual 
literacy and information-processing skills.

Recent studies indicate that infographic-supported learning activities may enhance students’ critical thinking and 
communication skills by encouraging concise and systematic information presentation (Ozdamli & Ozdal, 2021). 
Nevertheless, students may still experience difficulties organising complex information coherently, particularly  
in technical communication tasks involving process- and procedure-based content.

The integration of AI-assisted learning tools may therefore support infographic preparation by helping students 
organise information systematically before the visual design process begins.

Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM), introduced by Davis (1989), is widely used to explain individuals’ 
acceptance and use of technology. The model proposes two central constructs: perceived usefulness, the extent to 
which individuals believe using a particular technology will enhance their performance, and perceived ease of 
use, the extent to which using the technology is perceived as requiring relatively little effort.

In educational contexts, TAM has frequently been used to examine students’ perceptions and acceptance of digital 
learning  technologies.  Abdullah  and  Ward  (2016),  for  example,  demonstrated  the  continuing  relevance  of 
perceived usefulness and perceived ease of use in explaining learners’ acceptance of e-learning technologies. The 
framework therefore provides a useful theoretical perspective for considering how students perceive emerging 
AI-assisted tools within learning environments.
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In the present study, however, TAM was not operationalised as a psychometrically measured model, and its 
constructs  were  not  tested  statistically.  Instead,  TAM  served  as  a  conceptual  and  interpretive  lens  for  
understanding students’ reported perceptions of NotebookLM, particularly responses concerning its usefulness 
and ease of use during infographic poster preparation. Consequently, the findings should not be interpreted as 
validating TAM constructs or demonstrating technology acceptance in the predictive sense proposed by the 
original  model.  Rather,  TAM provides  a  theoretical  perspective  for  interpreting  students’  perception-based 
responses to using NotebookLM within the Technical English 2 learning context.

Conceptual Framework

This study was conceptually informed by the Technology Acceptance Model (TAM) proposed by Fred Davis 
(1989) and Cognitive Load Theory (CLT) introduced by John Sweller (1988).

Figure  1 presents  the  conceptual  framework guiding the study.  The framework situates  the  use  of  Google 
NotebookLM within the instructional context of infographic poster preparation in Technical English 2 and draws 
conceptually on the Technology Acceptance Model (TAM) (Davis, 1989) and Cognitive Load Theory (CLT) 
(Sweller, 1988).

Within the instructional context, students use NotebookLM to support activities such as accessing uploaded source 
materials,  summarising  relevant  information,  identifying  key  points,  organising  procedural  sequences,  and 
synthesising information before developing their infographic posters. These activities provide the context within  
which students’ perceptions and experiences of the AI-assisted learning activity are examined.

TAM provides an interpretive perspective for considering students’ reported perceptions of the usefulness and 
ease of use of NotebookLM. CLT provides a complementary perspective for considering students’ experiences of 
managing and organising technical information during infographic preparation. However, neither TAM constructs 
nor cognitive load were directly measured using validated scales in this study. The two theories therefore function 
as conceptual lenses that support interpretation rather than as models subjected to empirical testing.

The framework consequently focuses on students’ perceptions and experiences, including perceived usefulness, 
ease  of  use,  information  organisation,  support  for  infographic  preparation,  benefits,  and  challenges.  These 
perceptions are considered within broader pedagogical considerations such as lecturer guidance, AI literacy, 
source verification, critical evaluation, and responsible AI use.

Methodology

ICTELL2026 Proceedings  |  eISSN 3083-9513 5
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Research Design

This study employed a descriptive survey approach to investigate students’ perceptions and experiences of using 
Google NotebookLM during infographic poster preparation and presentation assessment activities in Technical 
English  2.  The  study  used  closed-ended  questionnaire  items  to  collect  descriptive  quantitative  data  and 
supplementary open-ended items to provide further insight into students’ experiences using NotebookLM.

A descriptive survey approach was appropriate because the study aimed to describe students’ perceptions in an 
authentic classroom context rather than establish causal relationships or determine NotebookLM's effectiveness 
in improving learning outcomes (Cohen et al., 2017; Creswell & Creswell, 2018). Quantitative responses were 
therefore interpreted using descriptive statistics, while open-ended responses provided supplementary contextual 
explanations of students’ perceived benefits and challenges.

Although the study was conceptually informed by the Technology Acceptance Model (TAM) and Cognitive Load 
Theory (CLT), the questionnaire was not designed as a validated measurement instrument for either framework.  
TAM and CLT were used as conceptual and interpretive lenses for discussing the findings rather than as theoretical 
models subjected to statistical testing.

Participants

The participants comprised 36 Semester 3 engineering students enrolled in Technical English 2 at Politeknik Port 
Dickson, Malaysia, during Academic Session II, 2025/2026. The students were drawn from two existing Technical 
English 2 classes participating in the same NotebookLM-assisted infographic poster activity. The total enrolment 
across the two classes was 58 students.

The study employed convenience sampling, as participants were drawn from the two existing classes in which the 
NotebookLM-assisted learning activity was implemented. Of the 58 students enrolled in the two classes, 36  
students  completed the course-evaluation questionnaire  and constituted the  final  sample  for  this  study.  All  
respondents  had completed the  infographic  poster  preparation  and  presentation  activity  involving technical 
processes, procedures, and instructions before responding to the questionnaire.

The participants were Semester 3 students enrolled in a mechanical engineering diploma programme. Age and 
gender were not collected as part of the course-evaluation questionnaire. As the study focused on students’ 
perceptions within a specific instructional setting, the participant group represents a bounded classroom context 
rather than a statistically representative sample of Malaysian polytechnic students.

Instrumentation

Data were collected using a course-evaluation questionnaire administered following the NotebookLM-assisted 
infographic poster activity. The questionnaire comprised closed-ended items and an open-ended question designed 
to capture students’ evaluations of the assessment activity and their perceptions of using Google NotebookLM.

The closed-ended component  consisted  of  three  sections.  The  first  section,  Task  Instructions  and  Rubrics, 
contained two items assessing the clarity of task instructions and the clarity of the assessment rubric. The second 
section, Contribution to Learning, contained four items addressing students’ perceived level of skill or knowledge 
at the beginning and end of the assessment, the level of skill or knowledge required to complete the assessment,  
and the perceived contribution of the course to their skill or knowledge. Items in these two sections were rated 
using a five-point categorical scale ranging from Poor, Fair, Satisfactory, Very Good, to Excellent.

The  third  section,  Use  of  Google  NotebookLM, contained  three  items  addressing  students’  perceptions  of 
NotebookLM  as  an  effective  tool  for  preparing  infographic  content  involving  processes,  procedures,  and 
instructions; its usefulness in helping students organise key points; and whether presentations were perceived as 
clearer with the use of NotebookLM. These items were rated using a four-point agreement scale ranging from 
Strongly Disagree, Disagree, Agree, to Strongly Agree.

The questionnaire also included one open-ended question: “What aspects of NotebookLM were most useful or 
valuable?” This item allowed students to describe the features or aspects of NotebookLM that they perceived as 
beneficial during the activity. Two additional closed-ended questions asked whether students agreed that the use 
of  NotebookLM could  enhance  presentations  in  DUE30072 and whether  they  would  recommend applying 
NotebookLM in other assessments when appropriate.

The questionnaire was originally developed as a course-evaluation instrument rather than as a psychometrically  
validated scale for measuring TAM or CLT constructs. Prior to administration, colleagues teaching Technical  
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English reviewed the questionnaire to assess the clarity, relevance, and alignment of the items with the learning  
activity. Accordingly, the questionnaire findings are interpreted as descriptive, perception-based evidence within 
this specific instructional context rather than as validated measurements of technology acceptance, cognitive load, 
or learning effectiveness.

Data Collection Procedure

Students were introduced to Google NotebookLM through lecturer-guided demonstrations before undertaking the 
infographic  poster  activity.  During the activity,  students  uploaded selected materials  related to  engineering 
processes, procedures, or instructions to NotebookLM and used the platform to support summarisation, identify 
key points, and organise procedural sequences.

Students subsequently used the organised information to prepare infographic posters for their Technical English 
2 presentation assessment. They were reminded to verify AI-generated information against the original technical 
source materials rather than relying uncritically on AI-generated outputs.

After completing the infographic poster preparation and presentation activities, the 36 students responded to the  
course-evaluation questionnaire. The questionnaire collected closed-ended responses concerning different aspects 
of the activity together with supplementary open-ended feedback concerning students’ experiences of using  
NotebookLM.

Participation in the research use of the course-evaluation responses was voluntary, and informed consent was  
obtained from the participants. Students were informed of the purpose of the study and that their responses would 
be used for research purposes. No personally identifiable information is reported in the manuscript, and the  
findings are presented in aggregated or anonymised form. Formal ethical approval was not obtained for this study.

Data Analysis

Closed-ended questionnaire responses were analysed using descriptive statistics. Frequencies and percentages 
were calculated for each response category to describe patterns in students’ evaluations and perceptions of the 
NotebookLM-assisted infographic activity. Given the descriptive purpose of the study and the relatively small, 
context-specific participant group, the researchers did not conduct inferential statistical analyses.

Open-ended responses were analysed using inductive qualitative content analysis,  in which categories were 
derived from the students’ responses rather than established a priori (Elo & Kyngäs, 2008; Hsieh & Shannon, 
2005). The researchers first reviewed all responses to obtain an overall understanding of the data. Recurring ideas 
were then coded and responses expressing similar meanings were grouped into descriptive categories, such as  
information organisation, summarisation support,  ease of use,  assignment preparation, and other benefits or  
challenges emerging from the data. The categories were subsequently reviewed and refined to ensure that they 
adequately represented the students’ responses.

The open-ended findings were used to  supplement  and contextualise  the  quantitative  results  rather  than to 
constitute an independent qualitative strand. Representative anonymised responses are presented alongside the  
descriptive categories where appropriate. Frequencies are reported only when they can be verified from the  
original responses.

Findings

Students’ Perceptions of NotebookLM Use

Students reported predominantly positive perceptions of using Google NotebookLM during infographic poster 
preparation. As shown in Table 1, all 36 respondents (100%) either agreed or strongly agreed that NotebookLM 
was  an  effective  tool  for  preparing  infographic  content  involving  processes,  procedures,  and  instructions. 
Specifically, 19 students (52.8%) selected Strongly Agree and 17 (47.2%) selected Agree.

Table 1. Students’ Perceptions of Google NotebookLM in Infographic Poster Preparation (n = 36)

Item
Strongly 

Disagree n 
(%)

Disagree n 
(%)

Agree n 
(%)

Strongly 
Agree n (%)

NotebookLM was an effective tool for 
preparing infographic content involving 
processes, procedures and instructions

0 (0.0) 0 (0.0) 17 
(47.2) 19 (52.8)
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NotebookLM helped in organising the points 0 (0.0) 1 (2.8) 16 
(44.4) 19 (52.8)

Presentation was clearer with NotebookLM 0 (0.0) 0 (0.0) 14 
(38.9) 22 (61.1)

Students  similarly  reported  positive  perceptions  of  NotebookLM  for  information  organisation.  Nineteen 
respondents (52.8%) strongly agreed and 16 (44.4%) agreed that NotebookLM helped them organise key points,  
representing 35 of the 36 respondents (97.2%). One respondent (2.8%) disagreed, while none strongly disagreed.

Perceptions of presentation clarity were also positive. Twenty-two students (61.1%) strongly agreed and 14 
(38.9%) agreed that their presentations were clearer with the use of NotebookLM. Thus, all 36 respondents  
expressed agreement with this item.

Taken together, these findings indicate a high level of perceived usefulness of NotebookLM within the infographic 
poster activity. From a TAM perspective, these responses may be interpreted as reflecting favourable perceptions 
of the tool’s usefulness in the specific learning context. However, because the questionnaire was not a validated 
TAM instrument and did not objectively assess presentation quality, the findings should be interpreted as students’ 
self-reported perceptions rather than evidence of improved learning or presentation performance.

Students’ Evaluation of Task Instructions and Rubrics

Table 2. Students’ Evaluation of Task Instructions and Rubrics (n = 36)

Item Poor Fair Satisfactory Very Good Excellent
Clarity of task instructions 0 (0.0%) 3 (8.3%) 13 (36.1%) 7 (19.4%) 13 (36.1%)
Clarity of rubrics 0 (0.0%) 3 (8.3%) 13 (36.1%) 6 (16.7%) 14 (38.9%)

Students generally evaluated the task instructions and rubrics favourably. For clarity of task instructions, 13 
students (36.1%) selected Excellent, seven (19.4%) Very Good, 13 (36.1%) Satisfactory, and three (8.3%) Fair.  
Similarly, for clarity of rubrics, 14 students (38.9%) selected Excellent, six (16.7%) Very Good, 13 (36.1%) 
Satisfactory, and three (8.3%) Fair. No students rated either item as Poor. Overall, 20 students (55.6%) rated the 
clarity of task instructions as Very Good or Excellent, while the same proportion, 20 students (55.6%), rated the 
clarity of rubrics as Very Good or Excellent.

Students’ Perceived Contribution to Learning  

Table 3: Students’Perceptions of Skills/Knowledge and Contribution to Learning (n=36)
 Item Poor Fair Satisfactory Very Good Excellent

Skill/knowledge at start of assessment 0 (0.0%) 3 (8.3%) 16 (44.4%) 6 (16.7%) 11 (30.6%)
Skill/knowledge at end of assessment 0 (0.0%) 3 (8.3%) 14 (38.9%) 7 (19.4%) 12 (33.3%)
Skill/knowledge required to complete assessment 0 (0.0%) 2 (5.6%) 14 (38.9%) 8 (22.2%) 12 (33.3%)
Contribution of course to skill/knowledge 0 (0.0%) 3 (8.3%) 12 (33.3%) 8 (22.2%) 13 (36.1%)

Students also evaluated their perceived skill and knowledge in relation to the assessment. At the start of the  
assessment, 11 students (30.6%) rated their skill/knowledge as Excellent and six (16.7%) as Very Good. At the  
end of the assessment, 12 students (33.3%) selected Excellent and seven (19.4%) Very Good. Regarding the level 
of skill/knowledge required to complete the assessment, 12 students (33.3%) selected Excellent and eight (22.2%) 
Very Good. Thirteen students (36.1%) rated the contribution of the course to their skill/knowledge as Excellent 
and eight (22.2%) as Very Good.

These ratings represent students’ retrospective perceptions collected through the post-activity course-evaluation 
questionnaire  and should  not  be interpreted as  objective  evidence  of  learning gains  or  as  pre-test/post-test  
measurements.

 Perceived Benefits of NotebookLM During Infographic Preparation

Open-ended responses further supported the quantitative findings by revealing several recurring themes related to 
students’ experiences using NotebookLM during infographic preparation activities.
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Table 4. Categories Identified from Students’ Open-Ended Responses

Theme           Sample Responses

Information Organization       “NotebookLM helped organise information clearly.”

Summarization Support       “The summarisation feature is useful.”

Ease of Use        “Easy and useful for students.”

Assignment Preparation         “It helps my assignments become easier to do.”

As  shown  in  Table  4,  students  highlighted  NotebookLM’s  role  in  supporting  information  organisation, 
summarisation, ease of use, and assignment preparation. Many students perceived the summarisation and note-
organisation features as particularly useful during infographic preparation tasks.

The open-ended responses indicate that students valued NotebookLM primarily as a practical support tool during 
infographic preparation.  Students referred to its  ability to organise information, summarise source material, 
facilitate access to relevant content, and make infographic or assignment preparation easier. These responses  
provide supplementary qualitative support for the positive perceptions reported in the closed-ended questionnaire 
items.

Perceived Value and Future Use of NotebookLM

Students also expressed positive perceptions regarding the potential continued use of NotebookLM. Thirty-five 
of the 36 respondents (97.2%) agreed that the use of NotebookLM could enhance presentations in DUE30072,  
while one respondent (2.8%) disagreed. Similarly, 35 students (97.2%) indicated that they would recommend the 
use of NotebookLM in other assessments when appropriate, while one respondent (2.8%) did not.

These findings indicate strong student support for the potential continued use of NotebookLM within related 
assessment contexts. However, the responses represent students’ perceptions and preferences rather than objective 
evidence of the tool’s effectiveness.

Discussion

The findings of this study indicate generally positive student perceptions of Google NotebookLM as a support 
tool for infographic poster preparation in Technical English 2. Students reported favourable perceptions of the 
tool’s usefulness for preparing content involving processes, procedures, and instructions, organising key points, 
and supporting presentation clarity.  The open-ended responses further  highlighted information organisation, 
summarisation, ease of use, and infographic or assignment preparation as perceived benefits. In addition, most 
students expressed support for the potential continued use of NotebookLM in DUE30072 and other appropriate 
assessment contexts.

These  findings  should  be  interpreted within  the  descriptive  and perception-based nature  of  the  study.  The  
questionnaire measured students’ reported experiences and evaluations rather than objective improvements in 
infographic  quality,  technical  accuracy,  presentation  performance,  or  learning  outcomes.  Accordingly,  the 
discussion considers the findings in relation to the Technology Acceptance Model (TAM), Cognitive Load Theory 
(CLT), and previous research on AI-assisted learning without treating TAM constructs or cognitive load as  
directly measured variables.

Perceived Usefulness of NotebookLM for Infographic Preparation

The findings suggest that students perceived NotebookLM as useful within the specific context of infographic 
poster preparation. All 36 respondents agreed or strongly agreed that NotebookLM was an effective tool for 
preparing infographic content involving processes, procedures, and instructions. Similarly, all respondents agreed 
or strongly agreed that their presentations were clearer with NotebookLM, while 35 of the 36 respondents (97.2%) 
agreed or strongly agreed that the tool helped them organise key points.

From a TAM perspective, these findings can be interpreted as indicating favourable perceptions of the usefulness 
of NotebookLM in supporting the learning activity. Perceived usefulness is a central construct in TAM and refers 
to the extent to which users believe that a technology can support or enhance their performance (Davis, 1989).  
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Previous educational technology research has similarly demonstrated the importance of perceived usefulness in  
students’ acceptance of digital learning technologies (Abdullah & Ward, 2016; Al-Emran et al., 2022).

However, the findings should not be interpreted as a formal measurement of TAM constructs. The questionnaire 
was developed as a course-evaluation instrument rather than a validated TAM scale. Therefore, the results provide 
evidence of students’ favourable perceptions of usefulness within this particular classroom activity, rather than 
statistical evidence of technology acceptance as conceptualised in the full TAM model.

Information Organisation and Information-Processing Support

Information  organisation  emerged  as  an  important  aspect  of  students’  experiences  with  NotebookLM. 
Quantitatively, 35 students (97.2%) agreed or strongly agreed that NotebookLM helped them organise key points. 
The  open-ended  responses  complemented  this  result,  with  students  referring  to  information  organisation,  
summarisation, ease of use, and support for infographic or assignment preparation.

These findings are relevant to the information-processing demands involved in infographic preparation. Students 
undertaking  process-,  procedure-,  and  instruction-based  tasks  must  identify  relevant  technical  information, 
distinguish  essential  from  non-essential  content,  organise  procedural  sequences,  and  transform  detailed 
information into concise visual representations. NotebookLM’s source-grounded summarisation and information-
organisation functions may therefore provide practical support during this preparatory process.

From a CLT perspective,  such functions can be considered in  relation to  the  management  of  information-
processing demands.  CLT emphasises the limited capacity of  working memory when learners engage with 
complex information (Sweller, 1988). Nevertheless, the present study did not directly measure cognitive load. It  
would  therefore  be  inappropriate  to  conclude  that  NotebookLM reduced  students’  cognitive  load.  Rather,  
students’ reported experiences suggest that the tool was perceived as supporting information organisation and  
summarisation—processes that are conceptually relevant to the management of complex information.

Perceived Value and Continued Use

Students also demonstrated strong support for the potential continued use of NotebookLM. Thirty-five of the 36 
respondents  (97.2%) indicated that  NotebookLM could enhance presentations in  DUE30072,  and the same 
proportion indicated that they would recommend its use in other assessments when appropriate.

These findings suggest that students perceived value in extending the use of NotebookLM beyond the immediate 
infographic activity.  This  is  consistent  with the  broader  TAM proposition that  favourable  perceptions of  a 
technology’s usefulness can contribute to positive attitudes towards its continued use (Davis, 1989). However, 
willingness to recommend or continue using NotebookLM should not be equated with demonstrated educational  
effectiveness. The present findings represent students’ stated preferences and perceptions within one Technical 
English course.

The  results  nevertheless  provide  useful  contextual  evidence  for  Technical  English  teaching.  Rather  than 
positioning AI as a replacement for students’ own thinking or technical communication skills, NotebookLM may 
be more appropriately conceptualised as a support tool during the information-preparation stage, particularly for 
organising source materials, identifying key information, and preparing content before students construct their 
own infographic presentations.

Critical Considerations for AI-Assisted Learning

Although students generally reported positive perceptions, the integration of AI-assisted tools into Technical  
English activities requires appropriate caution. Generative AI systems may produce inaccurate, incomplete, or  
oversimplified information, particularly when users rely on generated outputs without critically checking the 
original sources. Concerns regarding hallucination, misinformation, and overreliance have been widely discussed 
in the literature on generative AI in education (Dwivedi et al., 2023).

These concerns are particularly relevant in technical and engineering communication, where inaccurate procedural 
information may affect conceptual understanding and the clarity of technical communication. Students should 
therefore be encouraged to verify AI-assisted outputs against reliable academic or technical sources and to exercise 
independent judgement when selecting information for infographic presentations.

NotebookLM's source-grounded design may provide an advantage in this respect because students work with 
uploaded source materials rather than relying exclusively on unrestricted AI-generated information. Nevertheless, 
source grounding does not eliminate the need for critical evaluation. Lecturer guidance, source verification, AI 
literacy, and responsible use should therefore accompany the integration of NotebookLM into Technical English 
activities.
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Importantly, these considerations arise from the wider literature and the pedagogical context rather than from 
participant-reported  challenges  in  the  present  study.  The  questionnaire  asked  students  about  aspects  of 
NotebookLM they found useful or valuable and did not specifically elicit challenges. Future studies should 
therefore investigate students’ difficulties, concerns, and critical experiences with NotebookLM more directly.

Pedagogical Implications

The findings have several implications for the integration of AI-assisted tools into Technical English teaching. 
First, NotebookLM may be incorporated as a structured support tool during the preparation stage of infographic-
based activities. Students may use the platform to engage with lecturer-selected or verified source materials, 
identify key information, organise procedural sequences, and summarise technical content before developing 
their own visual presentations.

Second, AI-assisted activities should be accompanied by explicit AI literacy instruction. Students need guidance 
not only on how to use NotebookLM but also on how to evaluate AI-assisted outputs, verify information against 
original sources, identify possible inaccuracies, and make independent decisions about which information is 
appropriate for technical communication.

Third, lecturers should ensure that AI assistance does not replace the language and communication skills 
targeted by Technical English assessment. Assessment rubrics may therefore continue to emphasise students’ 
own performance in areas such as logical sequencing, technical clarity, coherence, visual organisation, and oral 
communication rather than rewarding the use of AI itself.

Finally, the positive student perceptions observed in this study suggest that source-grounded AI tools may have 
practical value within technical communication activities when their use is carefully scaffolded. However, 
implementation should remain pedagogically driven, with AI functioning as a support for information 
preparation and organisation rather than as a substitute for students’ critical thinking, technical understanding, or 
communication skills.

Recommendations

Pedagogical Recommendations

Based on the students’ generally positive perceptions, lecturers may consider integrating source-grounded AI 
tools such as Google NotebookLM into Technical English activities that require students to identify, organise,  
summarise, and present technical information. In infographic-based activities, NotebookLM may be used as a 
support  tool  during the preparation stage,  particularly when students  work with processes,  procedures,  and  
instructions.

However, the use of AI-assisted tools should be accompanied by appropriate lecturer guidance. Students should 
be encouraged to verify AI-assisted outputs against the original source materials, critically evaluate the accuracy  
and relevance of generated information, and avoid relying uncritically on AI-generated content. AI literacy and 
responsible-use principles should therefore be incorporated into the learning activity.

Lecturers may also design assessment rubrics that continue to emphasise students’ own technical communication 
performance, including logical sequencing, technical clarity, coherence, visual organisation, and oral presentation 
skills. This can help ensure that AI functions as a learning support rather than as a substitute for the skills targeted 
by the course.

Institutional Recommendations

At the institutional level, professional development may be provided to support lecturers in the pedagogically 
appropriate use of AI-assisted tools. Such initiatives could include workshops on AI literacy, source verification, 
responsible AI use,  assessment  design,  and strategies for integrating source-grounded AI into teaching and 
learning activities.

Institutions may also consider developing clear guidance concerning the acceptable and ethical use of generative 
AI  in  coursework and assessment.  Such guidance  should  address  issues  including transparency of  AI use,  
verification of AI-assisted outputs, academic integrity, data privacy, and the responsibilities of both students and 
lecturers.

Given  the  preliminary  nature  of  the  present  findings,  broader  implementation  of  NotebookLM should  be  
accompanied by continued evaluation.  Future institutional  initiatives could examine its  use  across different 
courses,  assessment  types,  and  student  groups  before  drawing  conclusions  regarding  its  wider  educational  
effectiveness.
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Limitations

This study has several limitations that should be considered when interpreting the findings. First,  the study 
involved a relatively small sample of 36 engineering students from two Technical English 2 classes at a single  
Malaysian  polytechnic.  The  findings  are  therefore  context-specific  and  should  not  be  generalised  to  all 
engineering students, Technical English courses, or Malaysian polytechnics.

Second, the study relied primarily on students’ self-reported perceptions collected through a course-evaluation  
questionnaire. The questionnaire was not developed as a psychometrically validated instrument for measuring 
Technology  Acceptance  Model  (TAM) constructs  or  cognitive  load.  Consequently,  the  findings  should  be 
interpreted as descriptive evidence of students’ perceptions rather than validated measurements of technology 
acceptance or cognitive-load reduction.

Third, the study did not objectively evaluate the quality of students’ infographic posters, technical accuracy, 
presentation performance, or learning outcomes. Although students reported positive perceptions of NotebookLM 
and presentation clarity, these responses do not demonstrate that the use of NotebookLM objectively improved 
student performance.

Fourth, students’ perceived skill and knowledge at the beginning and end of the assessment were collected  
retrospectively through the same post-activity course-evaluation questionnaire. These ratings should therefore not 
be interpreted as pre-test/post-test measurements or evidence of learning gains.

Fifth, the open-ended component was limited to a single question asking students what aspects of NotebookLM 
they found most useful or valuable. The questionnaire did not explicitly ask students to report challenges or  
negative experiences. Consequently, the study provides stronger evidence concerning perceived benefits than 
potential difficulties associated with using NotebookLM.

Finally, the study did not include a comparison or control group undertaking the same infographic activity without 
NotebookLM. It is therefore not possible to attribute students’ perceived experiences or any learning-related 
outcomes specifically to the use of NotebookLM.

Future  studies  could  address  these  limitations  by  employing  larger  and  more  diverse  samples,  validated 
technology-acceptance and cognitive-load measures, objective assessment rubrics, pre- and post-intervention 
measures, comparison groups, and more comprehensive qualitative methods such as interviews or focus groups.  
Future studies should therefore incorporate objective infographic evaluation rubrics, larger participant groups, and 
comparative analyses involving AI-assisted and non-AI-assisted presentation activities.

Conclusion

This study investigated engineering students’ perceptions of using Google NotebookLM during infographic poster 
preparation and presentation assessment activities in Technical English 2 at a Malaysian polytechnic. The findings 
revealed generally positive student perceptions of NotebookLM within this specific classroom context. Students  
particularly valued the tool for organising information, summarising source materials, supporting infographic 
preparation, and facilitating the organisation of key points. Most participants also expressed support for the 
potential continued use of NotebookLM in related assessment contexts.

Conceptually, the findings may be interpreted through the Technology Acceptance Model (TAM), particularly in 
relation to students’ perceived usefulness of the tool, and through Cognitive Load Theory (CLT) in relation to the 
information-processing demands associated with organising and synthesising technical information. However, 
neither TAM constructs nor cognitive load were directly measured in this study. The findings therefore provide  
perception-based evidence rather than empirical confirmation of technology acceptance, cognitive-load reduction, 
or improved learning performance.

The study suggests that NotebookLM may have practical potential as a source-grounded support tool during 
infographic-based  Technical  English  activities  when  accompanied  by  appropriate  lecturer  guidance,  source  
verification, critical evaluation, and responsible AI-use practices. Nevertheless, the findings should be regarded 
as preliminary and context-specific because of the small single-institution sample, reliance on self-reported data,  
and absence of objective learning measures or a comparison group.

Future research should examine NotebookLM using larger and more diverse samples, validated instruments, 
objective assessment of infographic and presentation quality, and comparative or longitudinal research designs.  
Such research would provide stronger evidence concerning the role of source-grounded AI tools in Technical 
English and technical communication education.
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Abstract: In  technology-enhanced  learning  environments,  social  media  platforms  such  as 
TikTok increasingly shape students’ linguistic repertoires, creating tensions between digitally 
mediated  communication  practices  and  formal  academic  English  conventions.  This  study 
investigates  how TikTok slang influences undergraduate students’ academic language use, 
focusing on how they negotiate  language choices across  contrasting digital  and academic 
contexts. Combining Halliday’s Systemic Functional Linguistics and Gumperz’s concept of 
Contextualization Cues, the study employed an explanatory mixed methods design to examine 
how  TikTok  slang  shaped  students’ register  awareness,  language  choices,  and  academic 
communication practices. Quantitative results revealed frequent use of digital expressions in 
students’ daily interactions and unintended slips into formal academic writing. In contrast, 
qualitative analysis further showed that slang served as an interpersonal resource for building 
peer  solidarity  and reducing language anxiety among second language learners.  Although 
students demonstrated awareness of appropriate language use by avoiding slang in academic 
settings, frequent exposure to TikTok slang may unconsciously affect their ability to recall 
standard academic vocabulary during formal communication. The findings suggest that while 
students are linguistically competent, they may struggle to shift effectively between informal 
digital  expressions and formal academic communication, highlighting the need for greater 
critical language awareness in university language instruction.
 

Keywords: academic language use; critical language awareness; digital literacy; TikTok  
                    slang

Introduction 
Modern communication technologies have accelerated language change, transforming short 
video platforms such as TikTok to become common platforms for the spread of new slang and 
expressions (Marzuki, & Mustapha 2023). Among Generation Z undergraduates, digital slang 
has evolved from a localised subcultural argot, into a widely used part of everyday language 
across different cultures (Nurhayati & Putri 2024; Tagliamonte, 2016). While this reflects the 
dynamic nature of language, it also presents challenges in higher education where students are 
expected to use standard academic English that meets the requirements of academic literacy 
and  professional  communication  (Li,  2025).  This  issue  is  particularly  relevant  for 
undergraduate second language learners (L2) who are still  developing both their academic 
literacy and general English proficiency. Empirical evidence from learners’ corpus research 
further  demonstrate  that  L2  writers  often  struggle  to  maintain  clear  boundaries  between 
informal and academic registers,  with speech-like and non-academic features appearing in 
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formal writing due to limited register awareness (Bybee, 2010; Gilquin & Paquot, 2008). This 
phenomenon is conceptualised in the present study as register leakage, referring to unintentional 
transfer of informal digital language into formal academic contexts(Gries & Ellis, 2015). 
While traditional approaches to language teaching often view slang as a form of non-standard 
language, recent sociolinguistic research recognises it as a meaningful linguistic resource for 
expressing identity and building social relationships (Ugoala, 2024; Zappavigna, 2012). There 
is,  however,  still  limited  research  on  how frequent  exposure  to  and  use  of  digital  slang 
influences the way English as a second language university students distinguish between formal 
and informal language. This gap is particularly evident in the Malaysian higher education 
context, where these language learners regularly move between digital communication and 
academic writing. Hence, to address this gap, the study is guided by the following research 
objectives:

RO1: To identify the most prevalent TikTok slang terms adopted by undergraduates at 
the Faculty of Major Language Studies, Universiti Sains Islam Malaysia.
RO2: To examine how TikTok usage influences students' language selection across 
contrasting social and academic contexts.
RO3: To  evaluate  students'  qualitative  perceptions  of  the  socio-psychological  and 
cognitive impacts of TikTok slang on their overall English proficiency

Literature Review 
Numerous studies have been conducted to examine how social media influences language use 
across different contexts (Mujeeb et al., 2026; Shofiyah et al. 2026; Ugoala 2024). Many of 
these  studies  have  highlighted  that  platforms  such  as  TikTok  are  not  only  spaces  for 
entertainment but has also become important medium where new slangs and expressions are 
created,  shared and normalised among young users.  Building on this,  Ugoala (2024) also 
emphasises that slang plays a significant role in shaping youth linguistic identity, functioning 
as a marker of creativity, in-group belonging, and social alignment in informal communication 
This  perspective  is  further  supported by Tagliamonte  (2016),  who argues  that  adolescent 
language  is  a  key  driver  of  linguistic  innovation,  with  informal  and  peer-based  varieties 
contributing to broader patterns of language change and the increasing normalisation of non-
standard forms in everyday communication. Similarly, Shofiyah et al. (2026). argue that TikTok 
has become a globalised linguistic space in which slang is rapidly created, circulated, and 
normalised across different cultural and communicative contexts. 

While the influence of TikTok slang is evident in the emergence and normalisation of new 
linguistic forms, exposure to informal digital language may also extend into students’ academic 
language practices.  Harith et al. (2025) for instance, highlighted the influence of social media 
exposure and informal digital language on students’ academic language use. Drawing on a 
review of existing literature, they found that frequent exposure to slang, abbreviations, and 
informal  language  structures  contributed  to  spelling  errors,  limited  vocabulary,  repetitive 
sentence structures, and weaker grammatical accuracy among Malaysian university students. 
Comparatively, Mohd Zuraini et al. (2024) examined Malaysian ESL learners’ perceptions of 
TikTok as  a  supplementary  tool  for  English  language  learning.   Using  a  mixed-methods 
approach,  the findings indicated that  students perceived TikTok positively in terms of  its 
potential  to  enhance  vocabulary,  pronunciation,  communication  skills,  and  exposure  to 
authentic English. However, it is noteworthy to highlight that the study focused primarily on 
learners’ perceptions and the perceived benefits and limitations of TikTok rather than on the 
linguistic forms to which learners are exposed through the platform. Consequently, it does not 
address whether exposure to informal linguistic features commonly encountered on TikTok, 
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particularly slang, may influence students’ language choices or lead to the transfer of such 
forms into formal academic contexts. More broadly, although existing research has increasingly 
examined the characteristics and functions of digital slang, limited attention has been given to 
how exposure to and use of such forms may affect ESL undergraduates’ ability to distinguish 
between informal online communication and formal  academic English.  This  distinction is 
particularly important in higher education, where students are expected to adapt their language 
appropriately to different communicative purposes, audiences, and academic contexts   (Li, 
2025)

Conceptual Framework
To address this gap, the present study adopts a conceptual framework informed by Michael 
Halliday's  Systemic  Functional  Linguistics  (SFL)  and  John  Gumperz's  Interactional 
Sociolinguistics. Although both theories view language as a social phenomenon, they offer 
complementary perspectives on how it  is used and interpreted in different communicative 
contexts.  Systemic  Functional  Linguistics  (SFL)  explains  how speakers  make  purposeful 
linguistic choices in response to the social context - Field, Tenor, and Mode (Halliday, 1994; 
Halliday & Matthiessen, 2014), whereas Interactional Sociolinguistics (IS) focuses on how 
individuals  interpret  communicative  situations  through  contextualization  cues  that  shape 
interaction (Gumperz, 1982). By bringing these perspectives together, the framework provides 
a comprehensive lens for examining both the observable patterns of TikTok slang use and the 
socio-cognitive processes that influence students' language choices across digital and academic 
settings.
Within this framework, Systemic Functional Linguistics (SFL) explains how register varies 
according to changes in field, tenor and mode, which allows language choice to be examined 
across different communicative contexts  (Halliday & Matthiessen, 2014). More specifically, 
Systemic Functional Linguistics provides the analytical basis for examining the prevalence of 
TikTok slang and students'  ability  to  adapt  their  language  across  informal  and academic 
contexts through the concepts of register and interpersonal meaning. In contrast, Interactional 
Sociolinguistics (IS)  explains how repeated exposure to digital language can influence the 
students’ interpretation of communicative situations and their perceptions of the cognitive and 
social influences of TikTok slang (Gumperz, 1982).   The integration constructed in the present 
study will allow examination of digital slang from both functional and interactional perspectives 
and subsequently provide a stronger conceptual foundation for understanding its influence on 
Malaysian ESL undergraduates' English language use.
The theoretical integration of this framework also informs the methodological design of the 
study. The quantitative component is guided by the functional principles of Systemic Functional 
Linguistics to examine patterns of TikTok slang use and register variation, while the qualitative 
component draws on Interactional Sociolinguistics to explore students'  perceptions of how 
digital slang influences their language practices. Aligning the theoretical framework with the 
research design ensures that the data collection and analysis are conceptually grounded and 
directly address the study's research objectives. 

Methodology

Research Design 

This study employed a mixed-methods research design to examine both the frequency of 
TikTok slang usage and the related experiences and perceptions among ESL undergraduates. 
Mixed-method  approaches  are  widely  recognised  for  enabling  both  breadth  and  depth  in 
linguistic research (Braun & Clarke, 2006). Subsequently, the study provides both a broad 
overview of usage patterns and a more detailed understanding of students’ perspectives. This 
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combination allows the findings to be interpreted more comprehensively, rather than relying 
solely on numerical trends or subjective accounts. 

Participants and Setting

The study involved 73 undergraduate language majors from the Faculty of Major Language 
Studies  at  Universiti  Sains  Islam Malaysia.  Participants  were  selected  through  purposive 
sampling, based on the criterion that they used TikTok for at least three hours daily. This 
requirement ensured that all participants had consistent and meaningful exposure to digital 
language practices, making them suitable for examining patterns of slang use in authentic 
contexts.The participants, aged between 19 and 25, were categorised as Generation Z learners, 
a group whose language practices are strongly shaped by continuous engagement with short-
form  video  platforms. Participation  was  voluntary,  and  ethical  procedures  were  strictly 
followed. Participants were informed that their responses would remain anonymous, and that 
they had the right to withdraw at any time without penalty.

Research Instrument

Data were collected using a structured online survey designed to address the research objectives 
through both quantitative and qualitative components. The survey was developed based on the 
research objectives and the conceptual frameworks identified, with each item aligned with the 
relevant concepts and research questions. Content validity was established by systematically 
matching the survey items with the key concepts  of  TikTok slang use,  register  variation, 
language choice, and students’ perceptions across digital and academic contexts.

 Section A: Demographic Information
This section collected background details such as age, gender, field of study, and self-
rated English proficiency. These variables were used to contextualise participant 
profiles and support interpretation of the findings.

 Section B: Language Use and Frequency (Quantitative Component)
This section examined the use of selected TikTok slang terms (e.g., POV, FR, Rizz, 
Delulu, Slay) across different communicative contexts, including informal peer 
interactions and formal academic settings. Participants responded using a five-point 
Likert scale ranging from Never to Always. This section provided measurable data on 
the frequency and context of slang usage, addressing the first and second research 
objectives. 

 Section C: Open-Ended Responses (Qualitative Component)
To complement the quantitative data, the survey included open-ended questions that 
allowed participants to describe their experiences and perceptions of TikTok slang use. 
These responses explored the reasons behind slang usage, instances where digital 
language influenced academic writing or speech, and students’ views on how social 
media language may affect their English proficiency. This section provided deeper 
insight into the personal and cognitive aspects of language use, addressing the third 
research objective.

Procedures for Data Collection

The survey was administered within a two-week data collection period. Prior to distribution, 
participants were briefed through institutional digital communication channels on the purpose 
of the study, its scope, and the requirement for reflective written responses in the qualitative  
section. The survey was distributed via Google Forms, which included a consent form attached 
to the opening page to ensure informed participation. Upon completion of the data collection 
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period, all responses, including both categorical data and open-ended text entries, were exported 
into a spreadsheet environment for organisation, cleaning, and verification prior to analysis.

Procedures for Data Analysis

Quantitative and qualitative data were analysed separately before being integrated during the 
final interpretation phase to ensure a comprehensive understanding of the findings.

 Quantitative Data Analysis:
Responses from Sections A and B were analysed using descriptive statistical 
procedures. Frequencies and percentages were computed to identify patterns of TikTok 
slang usage and to examine its distribution across informal and academic contexts. 
This analysis provided a numerical overview of slang prevalence and contextual 
variation among participants. 

 Qualitative Data Analysis:
Responses from Section C were analysed using reflexive thematic analysis, following 
the six-phase framework outlined by Braun and Clarke (2006). As the data were 
collected in written form, analysis began with repeated reading of the responses, 
followed by systematic line-by-line coding. These codes were then organised into 
broader themes that reflected participants’ experiences, perceptions, and 
interpretations of digital slang use. 

To balance statistical breadth with analytical depth, the descriptive quantitative analysis utilised 
the full dataset (N = 73). In contrast, the qualitative thematic analysis focused on a purposive 
sub-sample  of  15  participants  who  provided  particularly  detailed  and  reflective  written 
responses. This selection prioritised richness of narrative data and depth of meaning over 
representativeness, in line with established criteria for qualitative rigour (Braun & Clarke, 
2006).
Thematic  findings  were  systematically  cross-checked  against  the  original  data  to  ensure 
interpretive  consistency and credibility  (Braun & Clarke,  2006).  These themes were  then 
interpreted through the integrated theoretical framework, where Halliday’s Systemic Functional 
Linguistics, particularly the interpersonal meta function and the register variable of tenor, was 
used  to  examine  relational  meaning  and  language  choice  (Halliday,  1994;  Halliday  & 
Matthiessen, 2014), while Gumperz’s concept of contextualization cues and situational framing 
(1982) provided explanatory insight into how digital linguistic forms shape interpretation and 
communicative behaviour.

Findings / Results
The findings are discussed in relation to the research objectives and the theoretical framework. 
Quantitative results are reported first to outline patterns of TikTok slang usage and contextual 
variation among undergraduates learning English as a second language, followed by qualitative 
insights  that  further  explain these  patterns.  The discussion integrates  Systemic Functional 
Linguistics  and  Interactional  Sociolinguistics  to  account  for  both  register-based  language 
choices and the socio-cognitive processes underlying students’ use and interpretation of digital 
slang.

Quantitative Findings (RO1 and RO2 – SFL Analysis)
The quantitative findings indicated substantial use of digital-native lexical items within the 
undergraduate corpus. Rather than forming a uniform or static vocabulary, the data suggested 
that students selectively and context-sensitively deploy TikTok-derived slang to fulfil specific 
communicative functions (RO1), consistent with the interpersonal meta function in Systemic 
Functional Linguistics (Halliday & Matthiessen, 2014).
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Table 1. Frequency and Contextual Distribution of Selected TikTok Slang Terms (N = 73)

Slang Term Linguistic 
Typology

Primary Functional Role 
in Discourse

Usage 
Prevalenc

e (%)

Involuntary 
Academic 
Slip (%)

POV
(Point of  

View)

Acronym / 
Frame Modifier

Establishes a subjective, 
narrative-first situational 

frame.
91.8% 64.4%

FR (For 
Real)

Acronym / 
Intensifier

Emphasises epistemic 
sincerity, strong agreement, 

and validity.
89.0% 52.1%

Rizz 
(Charisma)

Morphemically 
Clipped 

Noun/Verb

Signals social charm, 
romantic capability, or 
persuasive attraction.

76.7% 13.7%

Delulu 
(Delusional)

Reduplicative 
Clipping / 
Adjective

Functions as a playful, 
protective coping 

mechanism for unrealistic 
scenarios.

71.2% 19.2%

Slay
Semantic 

Extension / 
Verb

Signals enthusiastic 
approval, excellence, or 
dominant performance.

68.5% 24.7%

The  contextual  distribution  patterns  (RO2)  indicated  a  clear  awareness  of  register 
appropriateness by the undergraduates, particularly in formal academic setting. In interactions 
with academic staff, reported use of slang is limited/restricted and suggested that students were 
able to adjust their vocabulary in response to the formal tenor of the academic setting which is 
characterised by low familiarity and greater social distance. 
However, the findings also indicated partial instability in maintaining these boundaries at the 
level of automatic language production. A proportion of respondents (64.4%) reported instances 
in which high-frequency slang terms appeared in formal academic contexts, including written 
essays,  presentations,  and continuous assessments.  Comparative patterns further  suggested 
variation across lexical forms, with acronyms such as  POV and FR showing higher rates of 
cross-context transfer than morphologically extended forms such as Rizz and Delulu. 

Qualitative Themes: The Socio-Semantic Paradox (RO3 — Interactional Sociolinguistic 
Analysis)
The  thematic  analysis  of  qualitative  responses  revealed  the  socio-cognitive  mechanisms 
underlying both the deliberate use and unintended transfer of TikTok slang among participants. 
The thematic analysis of qualitative responses from a purposive sub-sample of 15 participants 
revealed the social and cognitive processes behind both the intentional use and unintended 
transfer  of  TikTok slang.  The analysis  followed a  thematic  approach to  identify common 
patterns in participants’ experiences and views.

Theme 1: Contextualization Cues and Involuntary Mental Slippage
Participants reported difficulties in retrieving formal vocabulary due to frequent exposure to 
digital slang during academic tasks. Many described a tendency for TikTok slang to appear 
automatically during academic writing or speaking tasks. 

“I think it has a negative effect... it's a struggle sometimes when I need to 
change to a formal language. I would keep thinking of the TikTok slangs instead 
of the formal words.” (Respondent 4)
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This pattern appeared to vary across different slang types. For instance, the relatively high 
reported  transfer  of  the  intensifier  FR (52.1%)  suggested  a  possible  displacement  of 
conventional academic expressions used for emphasis or stance marking, such as sincerely or 
indeed. This is further reflected in Respondent 14’s account:

“Negative because it makes it harder to improve my vocabulary... I've become so  
used to online slangs instead of using a wider range of meaningful and more 
literate words.” (Respondent 14)

Theme 2: Interpersonal Meta function for Peer Solidarity
In contrast to the cognitive challenges reported in Theme 1, the qualitative data also highlighted 
the functional value of TikTok slang within peer interactions.  In this instance,  participants 
described the use of terms such as Rizz, Delulu, and Slay as effective linguistic resources for 
expressing attitudes, managing social closeness, and signalling in-group identity which alignsed 
with the broader patterns of social bonding and stance-taking in digital interaction (Zappavigna, 
2012):

“Some of these TikTok slangs could convey my exact messages and reactions the 
best.”(Respondent 5)
“When I'm with my friends... we connect well with just one word.” (Respondent 
7)

Similarly, Slay functions as a concise marker of positive evaluation that reinforces peer 
alignment and solidarity. This is supported by Respondent 12:

“It makes our speech or writing more expressive, humorous, and relatable.” 
(Respondent 12)

Theme 3: Informal Framing and Reduced Interactional Pressure
Participants reported that the use of familiar digital expressions increases their willingness to 
communicate in English and reduces hesitation in speaking activities:

“I become more confident and spoke in English more often.” (Respondent 13)
“It encourages speakers... to make English a language that is relatable.” 
(Respondent 3)

The finding suggests that TikTok slang contributed to the  construction of a more relaxed 
interactional space in language use.

Discussion

Overall,  the findings indicated that TikTok slang is widely used among undergraduates in 
informal  communication,  while  partial  transfer  into  academic  contexts  is  also  reported. 
Participants demonstrated awareness of register differences, although occasional instability in 
maintaining strict separation between informal and academic language is evident.
The quantitative results  suggested that  TikTok-derived slang is  not  used uniformly across 
contexts.  Rather,  it  is  selectively deployed depending on communicative  purpose  to  fulfil 
specific communicative functions (RO1), consistent with the interpersonal meta function in 
Systemic Functional Linguistics (Halliday & Matthiessen, 2014). 
This pattern also reflects an alignment with institutional expectations and is consistent with 
Halliday’s account of register sensitivity and boundary control (Halliday, 1994) (RO2). More 
specifically, it suggested that the students were able to recognise the communicative demands 
of academic settings and consciously suppress informal linguistic forms when interacting with 
lecturers or in assessed academic contexts.
The higher frequency of acronyms such as POV and FR, and their relatively higher rates of 
reported academic transfer, may be linked to their short form and high frequency in digital 
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communication environments (Hyland & Jiang, 2021; Mujeeb et al., 2026). This may also 
indicate that typographically economical and frequently used digital forms are more readily 
automatised  in  writing  practices,  increasing  their  susceptibility  to  transfer  into  academic 
registers (Al-kadi, 2022). In other words, the frequent use of these shortened forms in fast-
paced digital communication may make them more mentally familiar, increasing the chance 
that they are used unintentionally in formal writing tasks.
The presence of reported “slip” into academic contexts (i.e. register leakage) further indicated 
that register control was not always fully stable, particularly in spontaneous or less monitored 
writing tasks. This aligned with corpus-based findings on L2 writers’ challenges in maintaining 
strict register boundaries (Gilquin & Paquot, 2008). The occurrence of register leakage where 
informal digital slang occasionally transfers into formal academic contexts may be associated 
with  frequent  exposure  and  increased  cognitive  automatisation  of  these  linguistic  forms. 
However, it  did not reflect a lack of linguistic awareness. Instead, participants demonstrated 
clear sensitivity to contextual appropriateness but experienced occasional difficulty maintaining 
register boundaries during language production (Androutsopoulos, 2011; Jarvis & Pavlenko, 
2008;  Schmidt,  1990).  The qualitative  findings  further  explained these  patterns.  From an 
Interactional  Sociolinguistic  perspective,  repeated  exposure  may make  frequently  familiar 
digital expressions more readily accessible during communication (Gumperz, 1982). This is 
consistent  with  evidence  of  semantic  shift  and lexical  normalisation  in  short-form digital 
environments (Mujeeb et al., 2026; Rahman et al., 2022).
The qualitative findings also provided insights into students' perceptions of the broader socio-
psychological and cognitive impacts of TikTok slang use (RO3). While repeated exposure and 
familiarity  increased  the  automatic  retrieval  during  language  production,  participants  also 
describes its effects on their social interaction and English language use.  From a Systemic 
Functional Linguistics perspective, the use of slang among peers reflected the emphasis on 
interpersonal meaning, particularly in peer communication (Halliday & Matthiessen, 2014). 
Terms like  Delulu  and Slay were used not simply as a synonym of lexical items, but as an 
interpersonal resource that softened critical or unrealistic statements through humour, shared 
understanding as well as peer solidarity. 
Overall, the findings suggested that the use of these slang terms is a purposeful linguistic choice 
rather than careless language use. Students drew on these resources because they enabled 
efficient expression, reduced social distance, and strengthened emotional connection within 
peer communication (Eckert, 2000). Importantly, the findings were consistent with previous 
studies on youth linguistic identity and digital discourse that position slang as a functional  
resource for negotiating solidarity and in-group belonging in peer communication contexts 
(Androutsopoulos, 2011, Shofiyah et al., 2026; Tagg, 2015). However, the present study extends 
this literature by demonstrating that TikTok slang functions not only as a resource for peer 
interaction but also as a source of register leakage among L2 undergraduates.  The learners 
recognised contextual  language  expectations while  still  experiencing occasional  difficulty 
maintaining boundaries between digital and academic registers.  Moreover, repeated exposure 
to digital  expressions  may  influence  formal  language choices,  highlighting  slang as  both 
an interpersonal resource and a challenge to academic register.

Conclusion 

This study has demonstrated that TikTok slang is not a temporary or superficial trend, but a 
socio-semantic  resource  that  influences  the  communicative  practices  of  university 
undergraduates.  By  integrating  Systemic  Functional  Linguistics  and  Interactional 
Sociolinguistics, the findings highlight the dual nature of this phenomenon: slang serves as a 
resource for enhancing interpersonal expression and supporting peer engagement, yet its high 
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cognitive salience is also associated with instances of unintended transfer into formal academic 
contexts, as reflected in the reported 64.4% rate of register leakage.
Overall,  these findings  extend  existing research  by  positioning TikTok  slang  as both  a 
resource for  digital  interaction and  a  factor that  may  shape register  variation  and language 
choices among L2 learners. Consequently, higher education should move beyond prohibition-
based  approaches  and  instead  adopt  Critical  Language  Awareness  frameworks.  Such  an 
approach would  support  students  in  developing greater  register  awareness  and flexibility, 
enabling them to navigate effectively between informal digital communication and formal 
academic discourse.

Recommendations
Implications for Practitioners
The findings suggest that higher education frameworks should move away from restrictive 
approaches that treat digital slang as a problem by nature. Instead, pedagogical responses should 
focus on developing students’ awareness of how language changes across contexts.
In this regard, the integration of Critical Language Awareness (CLA) into university English 
curricula is proposed. CLA is grounded in Critical Discourse Analysis (Fairclough, 1992) and 
supported by pedagogical work in language education (Wallace, 2003).  It encourages learners 
to reflect on how language operates within social contexts and how linguistic choices are shaped 
by  meaning,  identity,  and  communicative  purpose.  This  approach  helps  students  develop 
awareness of register variation, enabling more appropriate language use across informal and 
academic settings.
Accordingly, CLA shifts the pedagogical focus from the exclusive teaching of grammar rules 
to guided reflection on how language is used in real communicative situations. This approach 
is consistent with recent work highlighting the pedagogical value of analysing authentic digital 
discourse, where short-form platforms provide rich examples of ongoing semantic variation 
and language change (Madsen,  2026).  More specifically,  digital  materials  such as  TikTok 
content can be used as authentic classroom resources for analysis. Through this, students can 
examine how Field, Tenor, and Mode influence language choices and how these shifts affect 
meaning (Halliday & Matthiessen, 2014). For instance, changes in Field involve shifts in the 
topic or  activity  being discussed (e.g.,  casual  social  interaction versus  academic writing), 
changes  in  Tenor  reflect  differences  in  relationships  between  speakers  (e.g.,  peer-to-peer 
communication versus student–lecturer interaction), and changes in Mode refer to the channel 
of communication (e.g., informal online messaging versus formal written essays). By engaging 
in systematic comparison between informal digital language and academic language, students 
may develop greater  awareness  of  register  variation  and improve their  ability  to  manage 
language choice across different communicative contexts, thereby reducing the likelihood of 
unintended transfer into formal writing.

Suggestions for Future Research
The present study focused on undergraduate L2 learners and a selected set of TikTok slang 
expressions. Future research could examine whether similar patterns of register leakage occur 
among learners from different educational levels, linguistic backgrounds, or cultural contexts. 
Comparative studies involving first language (L1) and second language (L2) English speakers 
may further clarify whether the unintended transfer of digital slang is primarily associated with 
second language development or reflects a broader consequence of digital language use. 
Future studies may also investigate the influence of other digital platforms, such as Instagram, 
X,  or  online  gaming  communities,  to  determine  whether  different  online  environments 
contribute to similar patterns of language use and register variation. In addition, longitudinal 
research would provide valuable insights into how sustained exposure to digital slang influences 
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register awareness and academic writing over time. Intervention-based studies evaluating the 
effectiveness  of  Critical  Language  Awareness  (CLA)  in  improving  students'  ability  to 
distinguish between informal digital language and academic English would further strengthen 
the evidence base for pedagogical practice.

Limitations
Several limitations should be considered when interpreting the findings. First, the study focused 
on undergraduate ESL learners within a single higher education context. As language use is 
shaped by educational, linguistic, and cultural factors, the findings may not be fully transferable 
to learners in other institutions or educational settings.
Second, the study examined a selected set of TikTok slang expressions that were commonly 
used at the time of data collection. Given the dynamic nature of digital language, new slang 
expressions continue to emerge, and existing expressions may evolve over time. Consequently, 
the findings should be interpreted as reflecting contemporary patterns of TikTok slang use rather 
than an exhaustive account of digital slang. 
Finally, the study focused specifically on TikTok as the primary source of digital slang. While 
TikTok has  become a  prominent  platform for  the  diffusion  of  emerging  language  forms, 
undergraduate learners are also exposed to slang through other digital platforms. Future studies 
may therefore  consider  a  broader  range of  social  media  environments  to  provide a  more 
comprehensive understanding of digital language use and register variation.
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Abstract: This study examined the relationship between AI tool perception, frequency of AI 
tool  use,  and self-regulated English learning among 90 Malaysian polytechnic students at 
Politeknik Sultan Azlan Shah. Data were collected via a structured questionnaire and analysed 
using descriptive statistics, Pearson correlation, and multiple regression in a quantitative cross-
sectional design. Students reported positive perceptions of AI tools (M = 3.94,  SD = 0.56), 
moderate to high self-regulated learning (M = 3.82, SD = 0.50), and moderate AI tool use (M = 
3.13, SD = 0.71). AI tool perception was significantly associated with self-regulated learning (r 
= .597, p < .001) and remained the sole significant predictor in the regression model (β = .578, p 
< .001,  R² = .360), whereas frequency of use was not (β = .060,  p = .510). These findings 
suggest that AI tool perception, rather than frequency of use alone, plays a more meaningful  
role in self-regulated English learning, highlighting the need for educators to promote AI 
literacy and guide students toward critical, purposeful, and independent AI use in polytechnic 
English classrooms. As the design was cross-sectional, the findings should be interpreted as 
correlational rather than causal.

Keywords: AI literacy, artificial intelligence, English language learning, polytechnic students,  
self-regulated learning 

Introduction 

Artificial intelligence (AI) tools have increasingly become part of everyday English learning 
practices among students. Applications such as ChatGPT, Grammarly, Google Translate, and 
Duolingo  provide  immediate  feedback,  grammar  correction,  vocabulary  support,  and 
opportunities for language practice beyond the classroom (Godwin-Jones, 2022; Kim & Sim, 
2024). These tools are especially relevant in polytechnic settings, where English is frequently 
used for academic tasks, technical communication, and workplace preparation. AI-assisted 
learning tools are becoming increasingly popular, but their educational usefulness may depend 
on how students interact with them as well as how frequently they use them. While some 
students may rely on AI-generated answers passively without meaningful interaction, others 
may proactively employ AI to edit writing, track mistakes, and consider criticism. This contrast 
implies that learning behaviors may be significantly influenced by students' opinions about AI 
technologies.

The ability of students to organize, track, and assess their own learning processes is known as 
self-regulated  learning  (SRL)  (Zimmerman,  2000).  SRL  is  especially  crucial  in  English 
language acquisition since language development frequently necessitates individual practice 
outside of the classroom. In general, students who actively manage their learning are better  
equipped to edit their work, track their development, and gradually improve their language 
proficiency.  Although  AI  tools  are  becoming  increasingly  common  in  education,  limited 
research has examined how AI tool perception and frequency of use relate to self-regulated 
English  learning  among  Malaysian  polytechnic  students.  Most  existing  studies  focus  on 
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university  learners  or  examine technology use  in  general  rather  than AI-assisted  learning 
specifically within TVET contexts. Polytechnic students may experience different learning 
environments, academic expectations, and workplace-oriented communication needs. Recent 
Malaysian-context research has begun to address this gap: Selvadurai et al. (2025) reported that 
Malaysian tertiary students used ChatGPT to support self-regulation during the pre-writing 
stage, while Trinovita et al. (2025) found that generative AI use was associated with stronger 
self-regulated learning behaviours among EFL learners. However, neither study specifically 
examined the polytechnic or TVET population, reinforcing the need for the present study.

Another important issue concerns the common assumption that frequent AI use automatically 
leads to better learning outcomes. In practice, however, students who use AI tools frequently 
may still engage with them mechanically, while students who perceive AI as meaningful and 
useful may use them more strategically. Since learner autonomy and self-regulated learning are 
directly  linked  to  meaningful  engagement,  it  is  critical  to  comprehend  this  discrepancy. 
Therefore, this study examines whether AI tool perception and frequency of AI tool use are 
related  to  self-regulated  English  learning  among  Malaysian  polytechnic  students.  Unlike 
previous studies that primarily focused on general AI usage or university learners, this study 
comparatively examines AI perception and frequency of use within Malaysian polytechnic 
English learning contexts.

Research Problem

Although AI tools are increasingly used in English learning, most studies have not examined 
how factors such as English proficiency, learning habits, or confidence shape the way TVET 
students engage with AI tools, nor whether frequent use reliably translates into stronger self-
regulated learning. Frequent AI use does not necessarily indicate meaningful engagement: 
students may rely on AI tools out of convenience or for quick answers without reflecting on or 
applying the feedback they receive, whereas students who view AI tools positively may be 
more inclined to use them strategically to organise, monitor, and revise their English learning.  
This study therefore investigates whether polytechnic students' perceptions of AI tools are a 
stronger indicator of self-regulated English learning than their frequency of use.

Research Objectives

This study aims to examine the relationship between AI tool perception, frequency of AI tool 
use,
and self-regulated English learning among polytechnic students. Specifically, it seeks to:

1. identify students’ levels of AI tool perception and self-regulated English learning;
2. examine the relationship between AI tool perception and self-regulated English 

learning; and
3. determine whether AI tool perception and frequency of use predict self-regulated 

English learning.

Literature Review

Self-Regulated Learning in Language Education

Self-regulated  learning  (SRL)  is  crucial  to  language  development  because  it  shows  how 
students actively control their own learning. According to Zimmerman (2000), SRL is a cyclical 
process that includes monitoring, planning, and reflection. Strong SRL learners are typically 
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more self-reliant, driven, and determined to advance their language skills. SRL is especially 
crucial  when  learning  English  because  language  growth  frequently  necessitates  ongoing 
practice outside of the classroom. Activities such as revising essays, monitoring grammar 
errors, reviewing vocabulary, and evaluating learning progress require students to regulate their 
own learning behaviours. Learners who are able to plan and monitor these processes effectively 
are more likely to achieve meaningful language improvement (Dörnyei & Ryan, 2015). Pintrich 
(2004) further explains that self-regulated learners actively control their cognition, motivation, 
and learning strategies in response to academic tasks. In language learning contexts, these 
behaviours are closely associated with learner autonomy and independent learning.

AI Tools in English Language Learning

The  emergence  of  AI-powered  tools  has  transformed  the  way  students  learn  English. 
Applications  such  as  ChatGPT,  Grammarly,  Google  Translate,  and  Duolingo  provide 
immediate  feedback,  writing  assistance,  vocabulary  support,  and  personalised  language 
practice. These features may support SRL by helping learners revise writing, monitor errors,  
reflect on feedback, and practise independently. Several recent studies suggest that generative 
AI tools can encourage learner autonomy and reflective learning when used meaningfully 
(Bahador et al., 2025; Özturan, 2025). Similarly, Kim and Sim (2024) found that AI-assisted 
learning  activities  supported  autonomous  English  learning  among  university  students. 
However, scholars have cautioned that depending too much on AI-generated responses may 
compromise critical engagement and reduce the development of autonomous language (Liu et 
al., 2025). In these situations, frequent use of AI might encourage convenience rather than deep 
learning. This suggests that learners' views of and interactions with AI systems, not accessibility 
or frequency of use alone, shape the instructional value of these tools. Taken together, these 
studies show a shift in the literature away from simply documenting how often AI tools are 
used, toward examining the quality of learner engagement with them. However, few studies 
have directly  compared perception and frequency of  use as  competing predictors  of  self-
regulated learning outcomes, a gap the present study addresses. Within the Malaysian context 
specifically, Selvadurai et al.  (2025) found that ChatGPT supported self-regulation among 
tertiary  students  during the  pre-writing stage,  but  did  not  examine whether  perception or 
frequency of use was the stronger predictor of this behaviour, a distinction this study is designed 
to clarify.

Technology Acceptance and AI Tool Perception

According to the Technology Acceptance Model (TAM), people are more inclined to embrace 
and interact with technology in a meaningful way when they believe it to be practical and simple 
to use (Davis, 1989). Students may be more inclined to employ AI tools strategically to enhance 
their performance in classroom settings if they think they are beneficial for language learning.  
Positive perception may influence the quality of engagement rather than simply the amount of 
technology use. Students who perceive AI tools positively may use them critically to revise 
writing, evaluate feedback, and improve language accuracy. By contrast, students who use AI 
tools mechanically may rely on generated responses without reflecting on learning outcomes. 
This distinction is important because meaningful engagement is closely associated with self-
regulated learning behaviours. The present study therefore applies TAM to examine whether 
students’ perceptions of AI tools contribute more strongly to SRL than frequency of use alone.
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AI-Assisted Learning in Malaysian Higher Education

Research on AI-assisted learning in Malaysian higher education is increasing, particularly in 
university  contexts.  However,  studies  focusing  on  polytechnic  or  TVET  learners  remain 
limited. This gap is important because polytechnic students often experience different learning 
environments, academic expectations, and workplace-oriented communication needs. English 
learning in polytechnic settings is closely linked to technical communication, employability, 
and industry preparation. Therefore, by better understanding how students perceive and utilize 
AI  tools  for  English  learning,  educators  may  develop  more  effective  support  for  learner 
autonomy and AI literacy in TVET classrooms.  Despite increasing research on AI-assisted 
language learning, limited studies have comparatively examined whether students’ perceptions 
of AI tools or frequency of use better explain self-regulated English learning, particularly within 
Malaysian TVET and polytechnic contexts. This study addresses this gap by examining the 
predictive contribution of both variables within AI-assisted English learning environments. 
Elsewhere in the EFL literature, Trinovita et al. (2025) similarly found that generative AI use 
was associated with stronger self-regulated learning behaviours, but their mixed-methods study 
was conducted outside the Malaysian TVET context, further underscoring why a comparative 
examination of perception and frequency within Malaysian polytechnic English learning is 
needed.

Conceptual Framework

This study is  guided by Self-Regulated Learning Theory and the Technology Acceptance 
Model. AI tool perception is treated as a learner belief that shapes meaningful engagement with 
AI-assisted learning, while frequency of use reflects behavioural exposure to the tools. Self-
regulated English learning serves as the dependent variable.  The framework assumes that 
students who perceive AI tools positively are more likely to use them strategically for planning, 
monitoring, revising, and reflecting on their English learning.

Figure 1: Conceptual Framework of the Study

Methodology

Research Design

This study used a quantitative cross-sectional survey design. Data were collected at one moment 
in time from a group of polytechnic students to examine the relationships between self-regulated 
English learning, frequency of AI tool use, and perception of AI tools. A cross-sectional design 
was considered suitable because the study's objective was to look at  correlations between 
variables rather than monitor changes over time.

Frequency of Use 

AI Tool Perception 

Self-Regulated English Learning

ICTELL2026 Proceedings  |  eISSN 3083-9513 29



Participants

A total of 90 students from Politeknik Sultan Azlan Shah (PSAS) participated in this study. 
They were selected using purposive sampling and were all enrolled in English language courses 
at the time of data collection. Purposive sampling was used because it allowed the researcher 
to specifically target students who were concurrently enrolled in English language courses and 
therefore had direct, ongoing exposure to the AI-assisted English learning activities relevant to 
the study's variables. Most of the respondents were male (68.9%), aged between 20 and 21 
(50.0%), and in their third year of study (58.9%). In terms of English ability, nearly half of the 
students (48.9%) rated themselves as having a moderate level, while 36.7% said they were 
good. For AI tool usage, 55.6% said they use AI tools sometimes, and 30.0% said they use them 
often. Only a small number said they never use AI tools (2.2%) or rarely use them (12.2%). 
This sample size was considered appropriate for regression analysis based on the guideline by 
Hair et al. (2019), which recommends a minimum sample of 50 + 8m for regression models.

Research Instrument

A  three-part  structured  questionnaire  was  used  to  obtain  the  data.  Section  A  collected 
demographic data, including age, gender, year of study, and English self-rating. Using Likert-
scale items, the frequency of AI tool use was examined independently as one of the study 
factors. Section B assessed how students felt about AI tools. The items were modified from the 
Technology Acceptance Model (Davis, 1989; Venkatesh et al., 2003), emphasizing meaningful 
involvement with AI-assisted learning and perceived utility. Section C measured self-regulated 
English learning. The items were modified from well-known frameworks for self-regulated 
learning and studies on language learning strategies (Oxford, 1990; Pintrich et al., 1991). Every 
question on the survey employed a five-point Likert scale, with 1 denoting "strongly disagree" 
and 5 denoting "strongly agree." Prior to the main data collection, a pilot study was conducted 
with 20 students who shared similar characteristics to the target population (i.e., polytechnic 
students enrolled in English language courses) but were not included in the main study sample. 
The pilot testing indicated that the questionnaire items were clear and easy to understand, and 
no major revisions were required to the instrument.

Reliability Analysis

The questionnaire's reliability was evaluated using Cronbach's Alpha. The AI Tool Perception 
scale obtained an alpha value of .939 across 10 items, while the Self-Regulated Learning scale 
recorded an alpha value of .903 across 10 items. These reliability values indicate strong internal 
consistency among the questionnaire items.

Ethical Considerations

This study received ethical clearance from the Research, Innovation and Commercialisation 
Unit of Politeknik Sultan Azlan Shah. Prior to data collection, participants were informed of 
the purpose of the study on the first page of the questionnaire, where consent was implied by 
their decision to proceed with and complete the survey. Participants were also informed that 
their responses would remain anonymous, and that participation was voluntary.
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Data Analysis

Data were analyzed using IBM SPSS Statistics Version 26. Descriptive statistics summarized 
self-regulated  learning,  usage  frequency,  and  perception  of  AI  tools.  Multiple  regression 
assessed whether AI tool  perception and usage frequency predicted self-regulated English 
learning, while Pearson correlation examined relationships among variables. Significance was 
set  at  p <  .05.  Before  interpreting  the  regression,  key  assumptions  were  checked. 
Multicollinearity was not a concern, as the two predictors were only weakly correlated (r = 
.313,  p < .01), far below the problematic  r = .80–.90 threshold (Field, 2013). Standardized 
residuals ranged from -2.145 to 2.361 (M = .000,  SD = .989), with none exceeding ±3  SD, 
indicating  approximately  normal  residuals  with  no  undue  outlier  influence.  Standardized 
predicted values ranged narrowly from -1.952 to 1.945, showing no evidence of non-linearity. 
Overall,  the  assumptions  of  normality,  linearity,  and  multicollinearity  were  reasonably 
satisfied.

Findings/Results
Demographic Profile of Respondents

The respondents' demographic background is shown in Table 1. Most participants were male 
(68.9%), in Year 3 of their studies (58.9%), and aged between 20 and 21 years old (50.0%). In 
terms of English proficiency, the majority of students rated themselves as having moderate 
(48.9%) or good (36.7%) English ability. Regarding AI tool use, most students reported using 
AI tools sometimes (55.6%) or often (30.0%), indicating that AI tools are commonly used in 
their English learning practices.

Table 1: Demographic Profile of Respondents (N = 90)

Variable Category Frequency Percentage (%)

Gender Male 62 68.9
Female 28 31.1

Age Group
18–19 28 31.1
20–21 45 50.0
22 and above 17 18.9

Year of Study
Year 1 12 13.3
Year 2 25 27.8
Year 3 53 58.9

English Self-Rating

Very Low 1 1.1
Low 8 8.9
Moderate 44 48.9
Good 33 36.7
Very Good 4 4.4

Frequency of AI Tool Use

Never 2 2.2
Rarely 11 12.2
Sometimes 50 55.6
Often 27 30.0
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Descriptive Statistics

Table 2 presents the mean scores and standard deviations for the three main variables. Students 
reported a moderately high level of AI tool perception (M = 3.94,  SD = 0.56), indicating 
generally positive views toward AI-assisted English learning. The mean score for self-regulated 
learning was also moderately high (M = 3.82, SD = 0.50), indicating a relatively high level of 
self-regulated English learning. The mean score for frequency of AI tool use was moderate (M 
= 3.13, SD = 0.71), suggesting a moderate level of AI tool engagement among the respondents.

Table 2: Descriptive Statistics

Variable Mean SD
AI Tool Perception 3.94 0.56
Self-Regulated Learning (SRL) 3.82 0.50
Frequency of AI Tool Use 3.13 0.71

Correlation Analysis

Table 3 presents the results of the Pearson correlation analysis. AI tool perception showed a 
substantial positive association with self-regulated learning (r =.597, p <.001). This suggests 
that students who were more favourable about AI tools also reported better levels of self-
regulated English learning.  Frequency of  AI tool  use had a  weak but  significant  positive 
relationship with self-regulated learning (r =.241, p <.05). Frequency of use correlated with 
perception of AI tools (r =.313, p <.01). The lower association between frequency of usage and 
self-regulated learning implies that frequent AI use may not always lead to higher self-regulated 
learning behaviours.

Table 3: Pearson Correlation Analysis

Variables SRL AI Perception Frequency of Use
SRL 1.000 .597** .241*
AI Perception .597** 1.000 .313**
Frequency of Use .241* .313** 1.000

Note. **p < .01; *p < .05

Multiple Regression Analysis

A multiple regression analysis was performed to investigate whether AI tool perception and 
frequency of use significantly influenced self-regulated learning. The regression model was 
statistically significant (F(2, 87) = 24.433, p <.001), explaining 36% of the variance in self-
regulated learning (R² =.360, Adjusted R² =.345). Table 4 shows that AI tool perception was a 
substantial and significant predictor of self-regulated learning (B =.519, β =.578, p <.001). The 
frequency of AI tool use did not substantially predict self-regulated learning (B =.043, β =.060, 
p =.510) when both variables were included in the model. These findings imply that students'  
perceptions of AI tools may be more closely related to self-regulated English learning than 
frequency of use alone. In terms of practical significance, the model's R² of .360 corresponds to 
a Cohen's f² of approximately .56, which exceeds Cohen's (1988) benchmark for a large effect 
(f² ≥ .35). This indicates that the predictive contribution of AI tool perception to self-regulated 
learning is not only statistically significant but also practically meaningful.

ICTELL2026 Proceedings  |  eISSN 3083-9513 32



Table 4: Multiple Regression Analysis Predicting Self-Regulated Learning

Predictor B Std. Error Beta (β) Sig.
(Constant) 1.638 .323 — .000
AI Tool Perception .519 .081 .578 .000
Frequency of AI Tool Use .043 .064 .060 .510
Note. R² = .360; Adjusted R² = .345; F(2, 87) = 24.433, p < .001

Discussion

The  findings  indicate  that  students  generally  held  positive  perceptions  of  AI  tools  and 
demonstrated moderately high levels of self-regulated English learning. More importantly, AI 
tool perception showed a stronger relationship with self-regulated learning than frequency of 
AI tool use. This finding supports the Technology Acceptance Model, which proposes that 
perceived  usefulness  and  positive  attitudes  toward  technology  influence  meaningful 
engagement with digital tools (Davis, 1989). In the present study, students who perceived AI 
tools positively may have been more likely to use them strategically to revise writing, monitor 
errors, reflect on feedback, and improve language performance.

These behaviours are consistent with self-regulated learning because they involve planning, 
monitoring, and evaluating one’s own learning processes Zimmerman, 2000; Dörnyei & Ryan, 
2015).  The  findings  also  support  recent  research  suggesting  that  generative  AI  tools  can 
encourage learner autonomy and reflective learning when used purposefully (Bahador et al., 
2025;  Özturan,  2025).  When  AI  perception  was  factored  into  the  regression  model,  the 
frequency of AI tool use did not predict self-regulated learning. This shows that regular use 
alone  may  not  result  in  significant  learning.  Students  may  continually  use  AI  tools  for 
convenience or quick answers rather than critically engaging with the learning process. This 
interpretation is consistent with Liu et al. (2025), who warn that overreliance on AI-generated 
solutions may impede critical thinking and individual participation in language learning. The 
findings also contribute theoretically to AI-assisted language learning research by extending 
the Technology Acceptance Model within a TVET context. Specifically, the study suggests that 
positive perceptions of AI tools may influence the quality of learner engagement more strongly 
than behavioural frequency alone in self-regulated English learning environments.

A  plausible  explanation  for  why  perception  outweighed  frequency  in  this  study  is  that 
perception functions as a belief-based, evaluative filter through which AI use is translated into 
regulatory behaviour: students who view AI tools as useful and trustworthy are more likely to 
interrogate AI-generated feedback, compare it against their own judgement, and use it to plan 
and revise their work, whereas frequent use without this evaluative stance may reflect habitual 
or convenience-driven behaviour that bypasses the monitoring and reflection central to SRL. 
This pattern is broadly consistent with Selvadurai et al. (2025), who found that Malaysian 
tertiary  students'  self-regulation  during  ChatGPT-assisted  pre-writing  depended  on  how 
deliberately they engaged with the tool rather than simply how often they used it. It also extends 
Trinovita et al.'s (2025) mixed-methods finding that generative AI use supported self-regulated 
learning among EFL learners, by suggesting that within a Malaysian TVET population, the 
evaluative dimension of AI use (perception) may matter more than the behavioural dimension 
(frequency) in predicting self-regulated English learning. Overall, the findings highlight the 
importance of meaningful engagement, AI literacy, and reflective learning practices in AI-
assisted English learning environments.
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The findings have several  implications for  English teaching in polytechnic settings.  First, 
educators should guide students toward strategic rather than passive AI use. Students need 
support in evaluating AI-generated responses, revising their own work, and using AI feedback 
to improve learning rather than replace independent thinking. Second, AI literacy should be 
integrated into English instruction. Classroom activities can encourage students to compare AI-
generated feedback with their own ideas, justify revision decisions, and reflect on how AI tools 
influence their learning processes. Third, lecturers should encourage responsible and reflective 
AI-assisted learning. AI tools can function as valuable learning supports when used critically 
and purposefully,  but  they should not  become substitutes  for  learner  effort,  reflection,  or 
independent language production. Such approaches may strengthen both language development 
and learner autonomy among polytechnic students.

Conclusion

This study examined the relationship between AI tool perception, frequency of AI tool use, and 
self-regulated English learning among students at Politeknik Sultan Azlan Shah. The findings 
showed that students generally reported positive perceptions of AI tools and moderately high 
levels  of  self-regulated  English  learning.  AI  tool  perception  significantly  predicted  self-
regulated learning, whereas frequency of AI tool use did not significantly predict self-regulated 
learning when both variables were analysed together.

Recommendations

These findings suggest that students’ perceptions of AI tools may be more closely associated 
with self-regulated English learning than simple frequency of use. In other words, the quality 
of engagement with AI tools appears to matter more than repeated exposure alone. The study 
contributes  to  current  discussions  on  AI-assisted  language  learning  by  highlighting  the 
importance of AI literacy, meaningful engagement, and reflective learning practices in TVET 
contexts. For English educators in polytechnic settings, the findings suggest the need to guide 
students toward critical, purposeful, and independent use of AI tools rather than encouraging 
frequent but passive use. More specifically, curriculum developers could embed short AI-
literacy modules  within  existing English  courses  that  teach students  how to  evaluate  AI-
generated feedback against their own writing goals; lecturers could require brief reflection logs 
after AI-assisted writing tasks, in which students justify which AI suggestions they accepted,  
revised,  or  rejected;  and assessment  rubrics  could allocate  explicit  marks  for  evidence of 
critical,  reflective  AI  use  rather  than  for  AI  use  itself,  so  that  strategic  engagement,  not 
frequency, is what is recognised and rewarded.

Limitations

Several limitations should be recognized. First, the study used a cross-sectional design, which 
limits the causal interpretation of the findings. Second, the study used purposive sampling from 
a single institution, which limited the generalizability of the results. Third, the data were based 
on self-reported responses, which could be influenced by social desirability or faulty self-
perceptions of AI use and learning habits. To boost generalizability, future study should include 
bigger sample sizes from multiple polytechnics and universities. Qualitative or longitudinal 
techniques  may  potentially  provide  further  information  about  how  students'  AI-assisted 
learning behaviours and self-regulated learning practices change over time.
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ABSTRACT

The increasing use of blended learning in Technical and Vocational Education and Training (TVET) has 
expanded the role of learning management systems in supporting teaching and learning. In Malaysian 
polytechnics,  the  Curriculum  Information  Document  Online  System  (CIDOS)  serves  as  a  learning 
management platform for instructional delivery, communication, assessment-related activities, and access 
to  learning  resources.  Understanding  students’  acceptance  of  CIDOS  is  particularly  relevant  in 
Communicative  English  courses,  where learning  involves  not  only  access  to  digital  content  but  also 
interaction, participation, and collaborative language-learning activities. Existing technology-acceptance 
models  explain  students’  perceptions and intentions but  may not  fully  capture  the technological  and 
pedagogical conditions surrounding LMS use in communicative learning environments. This conceptual 
paper therefore proposes an extended Technology Acceptance Model (TAM) framework for understanding 
students’ acceptance of CIDOS in blended Communicative English learning within Malaysian TVET. A 
focused conceptual review integrated TAM with selected constructs from information systems, technology 
adoption, and online and collaborative learning literature. The framework retains perceived ease of use, 
perceived usefulness, behavioural intention, and actual use as its core acceptance mechanism, while 
incorporating system quality, facilitating conditions, social interaction, and collaborative engagement as 
contextually  relevant  antecedents.  Education  5.0  provides  the  framework's  broader  human-centred 
educational  orientation  rather  than  functioning  as  an  additional  causal  construct.  Eight  theoretical 
propositions explain how technological, institutional, and learning-environment factors may contribute to 
students’ perceptions and subsequent acceptance of CIDOS. The framework provides a context-specific 
basis for future empirical testing and for examining LMS acceptance in blended Communicative English 
learning within Malaysian polytechnics.

Keywords: CIDOS, blended learning, Technology Acceptance Model,  Communicative English, TVET, 
Education 5.0, learning management system

1. Introduction

This  paper  is  a  conceptual,  theory-building  study  that  develops  an  extended  Technology 
Acceptance Model (TAM) to understand students’  acceptance of  the Curriculum Information 
Document  Online  System  (CIDOS)  in  blended  Communicative  English  learning  within  the 
Malaysian TVET context. Rather than empirically testing relationships among variables, the paper 
synthesises established technology-acceptance theory and relevant blended-learning literature 
to  identify  theoretically  defensible  constructs  and  relationships  for  subsequent  empirical 
examination.
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The framework retains perceived usefulness and perceived ease of use as the central TAM 
mechanisms and incorporates four contextually relevant antecedent constructs: system quality, 
facilitating conditions, social interaction, and collaborative engagement. These constructs are 
included  because  accepting  an  LMS  in  Communicative  English  learning  involves  both 
technological  conditions  and pedagogical  experiences.  In  particular,  Communicative  English 
requires interaction, participation, collaboration, and meaningful opportunities to use language, 
while effective LMS use also depends on reliable technological performance and appropriate 
institutional support.

Education 5.0 serves as the framework's contextual orientation rather than an additional causal 
construct. It situates CIDOS acceptance within a human-centred educational environment that 
values meaningful technology use, collaboration, flexibility, and learner participation.

2. Problem Statement

CIDOS has been used as a Learning Management System to support e-learning in Malaysian 
polytechnics,  and  earlier  research  has  examined  students’  acceptance  and  usability  of  the 
platform (Mat Daud et al.,  2013). Although its institutional role is established, understanding 
students’ acceptance of CIDOS requires more than examining whether students perceive the 
platform as useful  and easy to use. This is particularly important in Communicative English 
courses,  where  learning  depends  substantially  on  interaction,  communication  practice, 
collaboration, and active participation.

The  Technology  Acceptance  Model  provides  a  well-established  theoretical  foundation  for 
explaining technology acceptance through perceived usefulness and perceived ease of use. In 
Malaysian  polytechnic  English-language  education,  previous  research  on  LMS-CIDOS  has 
identified  issues  related  to  system and  internet  reliability,  content  organisation,  institutional 
support, training, communication, and students’ digital literacy (Hasnan & Mohin, 2021). 

This issue is particularly relevant to blended Communicative English learning. Unlike learning 
environments  in  which  an  LMS  primarily  distributes  content  or  manages  assessment, 
Communicative English requires learners to communicate, collaborate, exchange ideas, and 
practise language meaningfully. Consequently, students may evaluate the usefulness of CIDOS 
partly according to whether the learning environment enables these pedagogical experiences. At 
the  same  time,  their  experience  of  the  platform  may  depend  on  system  quality  and  the 
technological and institutional conditions that enable its use.

However, the literature reviewed in this paper does not yet provide sufficient CIDOS-specific 
evidence to claim that these relationships have been established in blended Communicative 
English learning in Malaysian polytechnics. The present study therefore treats this limitation as a 
theoretical and contextual research opportunity rather than an empirically established deficiency.

Accordingly,  this  conceptual  paper  develops  an  extended  TAM  framework  that  integrates 
technological-environment  factors  (system  quality  and  facilitating  conditions)  and  learning-
environment factors (social interaction and collaborative engagement). The framework provides 
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theoretically derived propositions for subsequent empirical testing of students’ acceptance and 
use of CIDOS in Malaysian TVET Communicative English education.

3.  Research Objectives

This conceptual paper aims:

1. To synthesise TAM and relevant blended-learning literature to establish a theoretical basis 
for understanding students’ acceptance of CIDOS in blended Communicative English 
learning.

2. To  conceptually  examine  the  roles  of  system  quality,  facilitating  conditions,  social 
interaction, and collaborative engagement as antecedent factors within an extended TAM 
framework.

3. To develop theoretically grounded propositions explaining the relationships among the 
proposed constructs, perceived ease of use, perceived usefulness, behavioural intention, 
and actual CIDOS use.

4. To  propose  a  context-specific  conceptual  framework  for  subsequent  empirical 
examination  of  CIDOS  acceptance  in  Education  5.0-oriented  Malaysian  TVET 
Communicative English learning.

4. Research Questions

1. How can TAM provide the theoretical foundation for conceptualising students’ acceptance 
of CIDOS in blended Communicative English learning?

2. How can system quality and facilitating conditions be theoretically integrated into TAM to 
explain students’ perceptions of CIDOS?

3. How can social interaction and collaborative engagement be theoretically integrated into 
TAM to reflect the pedagogical requirements of Communicative English learning?

4. What  theoretically  grounded  relationships  can  be  proposed  among these  contextual 
constructs, perceived ease of use, perceived usefulness, behavioural intention, and actual 
CIDOS use?

5. How can these relationships be integrated into a context-specific conceptual framework 
for future empirical investigation in Malaysian TVET institutions?

5. Conceptual Review and Framework-Development Method

5.1 Research Design

This study adopts a conceptual, theory-building approach to develop a context-specific framework 
for understanding students’ acceptance of CIDOS in blended Communicative English learning. 
Unlike empirical research, the purpose of a conceptual study is not to test relationships among 
variables  but  to  draw  together  existing  theoretical  knowledge  to  develop  new  conceptual 
explanations or models. A clear research design is therefore important to show how relevant 
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theories are selected, interpreted, and brought together in developing the proposed framework 
(Jaakkola, 2020).

The  Technology  Acceptance  Model  (TAM)  provides  the  framework's  theoretical  foundation 
through its core constructs of perceived ease of use, perceived usefulness, behavioural intention, 
and actual technology use (Davis, 1989). The framework retains TAM as its theoretical core while 
drawing on related research to incorporate factors that are particularly relevant to LMS use and 
Communicative  English  learning.  System  quality  and  facilitating  conditions  represent  the 
technological and institutional conditions surrounding CIDOS use, while social interaction and 
collaborative engagement represent  the pedagogical  conditions of  the learning environment. 
Education 5.0 provides the broader human-centred educational context rather than functioning 
as an additional causal construct.

The purpose of the conceptual analysis is not to demonstrate that the proposed relationships 
already  exist  among  CIDOS  users.  Instead,  the  analysis  develops  theoretically  grounded 
propositions for future empirical testing in Malaysian TVET contexts.

5.2 Literature Identification

The literature synthesis focuses on five interconnected domains:

● Technology acceptance and TAM;
● LMS adoption and system success;
● blended learning in higher education and TVET;
● social interaction and collaborative learning in online and blended environments; and
● blended Communicative English and language-learning environments.

The literature was identified through a focused conceptual review guided by the purpose of the 
proposed framework. Rather than attempting an exhaustive or systematic review of all studies on 
technology acceptance and blended learning, the review concentrated on literature that could 
help explain the constructs and relationships relevant to CIDOS use in blended Communicative 
English learning.

The review included seminal theoretical works that established the foundations of  TAM and 
related  technology-acceptance  constructs,  together  with  more  recent  studies  on  LMS  use, 
blended  learning,  technology-supported  language  learning,  social  interaction,  collaborative 
learning, system quality, and facilitating conditions. Particular attention was given to literature 
from higher education, TVET, and language-learning contexts where it provided useful conceptual 
or empirical evidence for the proposed framework.

Sources were considered for inclusion when they contributed to at least one of three purposes: 
defining a construct, explaining its theoretical relevance, or providing evidence for a proposed 
relationship  within  the  framework.  Studies  were  not  treated  as  evidence  that  the  same 
relationships necessarily occur among CIDOS users. Instead, the literature was used to develop 
propositions that remain to be tested empirically in the Malaysian TVET context.
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5.3 Analytical Procedure

The development of the proposed framework involved four analytical stages. These stages moved 
from the established TAM model to selecting additional constructs and, finally, to developing the 
proposed relationships.

Stage 1: Establishing the theoretical core

TAM was used as the starting point for the framework. The established relationships among 
perceived ease of use, perceived usefulness, behavioural intention, and actual technology use 
were retained as the core acceptance mechanism (Davis, 1989). This provided a clear theoretical 
base before considering additional factors relevant to the CIDOS learning environment.

Stage 2: Identifying contextual limitations of the baseline model

The literature was then examined to identify aspects of blended Communicative English learning 
that are not fully represented by the core TAM constructs. Particular attention was given to the 
technological conditions surrounding LMS use and to the interaction and collaboration required in 
communicative language learning. This stage helped identify areas where additional constructs 
could improve the framework's explanatory value without changing its TAM foundation.

Stage 3: Selecting and organising the additional constructs

Four additional constructs were selected based on their relevance to the CIDOS context: system 
quality, facilitating conditions, social interaction, and collaborative engagement. System quality 
and facilitating conditions were grouped as factors related to the technology and institutional 
environment, while social interaction and collaborative engagement were grouped as factors 
related to the learning environment.  The constructs were kept conceptually distinct  to avoid 
unnecessary overlap within the framework.

Stage 4: Developing the propositions

The final stage involved linking the additional constructs to the TAM acceptance mechanism. The 
proposed relationships were developed by considering the theoretical meaning of each construct, 
evidence reported in relevant literature, and its relevance to blended Communicative English 
learning.  This  process resulted in  eight  propositions (P1–P8).  These propositions represent 
relationships to be examined in future research rather than findings established by the present 
study.

5.4 Scope of the Conceptual Framework

The proposed framework is intentionally focused rather than comprehensive. It does not attempt 
to  combine  all  constructs  associated  with  TAM,  UTAUT,  Information  Systems  Success,  or 
research on social presence and collaborative learning. Instead, the additional constructs were 
selected  because  of  their  relevance  to  the  specific  context  of  CIDOS  use  in  blended 
Communicative English learning.
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The framework therefore distinguishes between two sets of contextual factors. System quality 
and facilitating conditions represent the technological and institutional environment surrounding 
CIDOS  use,  while  social  interaction  and  collaborative  engagement  represent  the  learning 
environment in which Communicative English is taught. These factors are integrated with the core 
TAM constructs  to  provide a more context-sensitive explanation  of  students’  acceptance of 
CIDOS.

Education  5.0  is  treated  as  the  framework's  broader  educational  context  rather  than  an 
independent  variable.  Its  emphasis  on  learner-driven,  flexible,  personalised,  technology-
supported,  and  collaborative  learning  helps  to  situate  the  proposed  framework  within 
contemporary Malaysian higher-education aspirations (Universiti Teknologi MARA [UiTM], 2019). 
However, this study does not propose a direct causal relationship between Education 5.0 and 
students’ acceptance of CIDOS.

6. Theoretical Architecture of the Proposed Framework

The proposed framework brings together three related layers: the technology environment, the 
learning  environment,  and  the  technology-acceptance  mechanism.  TAM  remains  the  main 
theoretical  foundation,  while  concepts  from  information  systems  and  technology-adoption 
research, along with research on online and collaborative learning, account for aspects of the 
CIDOS learning experience not explicitly represented in the original model.

Layer 1: Technology Environment

System quality refers to students’ perceptions of CIDOS's technical performance, including its 
reliability, accessibility, responsiveness, and ease of navigation. The inclusion of system quality 
is informed by the Information Systems Success Model, which recognises system quality as an 
important dimension of information-system success (DeLone & McLean, 2003). In the present 
framework, system quality represents the characteristics of CIDOS itself rather than students’ 
perceptions of the platform's educational value.

Facilitating conditions refer to the resources and support available to students when using CIDOS, 
such as internet access, suitable devices, technical assistance, institutional guidance, and user 
support. The construct is informed by UTAUT, which defines facilitating conditions as users’ 
perceptions that the organisational and technical infrastructure needed to support technology use 
is available (Venkatesh et al., 2003). In an educational setting, these conditions are relevant 
because students may experience technology differently depending on the support and resources 
available to them.

Although system quality and facilitating conditions are related, they represent different aspects of 
the technology environment. System quality concerns the performance and characteristics of 
CIDOS itself, whereas facilitating conditions concern the external resources and support that 
enable students to use the platform.
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Layer 2: Learning Environment

Social  interaction  refers  to  meaningful  communication  and  interpersonal  connection  among 
students,  lecturers,  and peers within CIDOS-supported learning. Its inclusion is informed by 
research on social presence in online learning, particularly the Community of Inquiry framework, 
which recognises social presence as an important element of meaningful educational experiences 
in  computer-mediated  environments  (Garrison  et  al.,  2000).  Social  interaction  is  especially 
relevant  to  Communicative  English  because  students  need  opportunities  to  communicate, 
exchange ideas, receive feedback, and use language with others.

Collaborative  engagement  goes  beyond  interpersonal  communication  to  involve  active 
participation  in  shared  learning  activities.  In  blended  language-learning  environments, 
collaborative  tasks  can  give  learners  opportunities  to  negotiate  meaning,  exchange  ideas, 
practise the target language, and work together toward common learning goals. Research in 
blended foreign-language learning has shown the value of collaborative and authentic activities 
in supporting communication and language-learning experiences (Avci & Adiguzel, 2017).

Social  interaction and collaborative engagement are therefore treated as related but distinct 
constructs.  Students  may  interact  with  lecturers  or  peers  without  necessarily  engaging  in 
sustained  collaborative  learning.  Collaborative  engagement,  in  contrast,  involves  active 
participation with others towards a shared learning purpose. Maintaining this distinction helps 
reduce conceptual overlap between the two constructs.

Layer 3: Technology-Acceptance Mechanism

The  third  layer  retains  the  central  mechanisms of  TAM:  perceived  ease  of  use,  perceived 
usefulness, behavioural intention, and actual technology use (Davis, 1989). Perceived ease of 
use reflects the extent to which students expect CIDOS to require little effort, while perceived 
usefulness reflects the extent to which they believe that using CIDOS supports their learning. 
These perceptions contribute to students’ behavioural intention to use the platform and, ultimately, 
their actual use.

The additional constructs are not intended to replace TAM or to suggest that the original model is 
inadequate. Rather,  they allow the framework to account for characteristics of the particular 
learning context examined in this study. The technology environment represents the conditions 
that may shape students’ experience of using CIDOS, while the learning environment represents 
the interaction and collaboration through which students may experience its educational value. 
These factors are connected to the TAM mechanism through the propositions developed in the 
following section.

7. Development of Theoretical Propositions

P1: System Quality  Perceived Ease of Use→
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System quality concerns the technical characteristics of an information system, such as reliability, 
accessibility, responsiveness, and ease of navigation. When an LMS operates consistently and 
allows users to locate and access learning materials without unnecessary technical difficulty, 
students are likely to experience less effort in using the system. This provides a theoretical basis 
for linking system quality with perceived ease of use.

Empirical research also supports this relationship. Calisir et al. (2014), in an extended TAM study 
of  a  web-based learning  system,  found that  perceived system quality  contributed  to  users’ 
perceived ease of use. Applied to the present context, students who perceive CIDOS as reliable, 
accessible, and easy to navigate may consequently perceive the platform as requiring less effort 
to use. The relationship is therefore proposed for future empirical testing among Malaysian TVET 
students.

P1: System quality positively influences students’ perceived ease of use of CIDOS.

P2: Facilitating Conditions  Perceived Ease of Use→

Facilitating conditions concern the resources and support available to users when engaging with 
technology. Although the construct originates from a different technology-acceptance tradition 
from TAM, it is relevant to the present framework because access to appropriate devices, internet 
connectivity, technical assistance, and institutional support can reduce the practical difficulties 
students experience when using an LMS.

Evidence from technology-supported language learning particularly supports this relationship. 
Ebadi and Raygan (2023) found a significant positive relationship between facilitating conditions 
and perceived ease of use among EFL learners using mobile-assisted language learning. These 
findings suggest that when students have sufficient technological resources and support, they 
may perceive CIDOS as easier to use.

P2: Facilitating conditions positively influence students’ perceived ease of use of CIDOS.

P3: Perceived Ease of Use  Perceived Usefulness→

Perceived  ease  of  use  and  perceived  usefulness  are  closely  related  within  TAM.  When  a 
technological system requires less effort to operate, users can focus on what the system enables 
them to accomplish rather than on the difficulties involved in using it. Davis (1989) found that 
perceived ease of use may act as an antecedent to perceived usefulness, providing the theoretical 
basis for retaining this relationship in the proposed framework.

In the context of CIDOS, students who find the platform straightforward to navigate and use may 
be better  able to  access materials,  complete learning activities,  communicate,  and manage 
course-related tasks. Ease of use may therefore contribute to students' perceptions that CIDOS 
supports their Communicative English learning.

P3: Perceived ease of use positively influences students’ perceived usefulness of CIDOS.
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P4: Social Interaction  Perceived Usefulness→

Social interaction represents students’ opportunities to communicate with lecturers and peers, 
exchange  ideas,  ask  questions,  receive  feedback,  and  participate  in  learning-related 
communication. In Communicative English, these interactions are particularly relevant because 
communication  with  others  forms  an  important  part  of  the  learning  process.  When CIDOS 
supports meaningful interaction, students may perceive the platform as more useful for achieving 
their learning purposes

However, the relationship between social dimensions of online learning and perceived usefulness 
should not be treated as firmly established. Research examining social presence alongside TAM 
has  produced  mixed  findings.  For  example,  Salimon  et  al.  (2021),  in  a  study  involving 
undergraduate students from Malaysian public universities, found that perceived social presence 
significantly influenced perceived ease of  use but did not have a significant direct effect on 
perceived usefulness. Social presence and social interaction are not identical constructs, but this 
finding indicates  that  the  relationship  between the social  experience of  online  learning and 
perceived usefulness requires further examination rather than assumption. 

For this reason, the proposed relationship is treated as a context-specific theoretical proposition. 
In  blended Communicative English learning,  the usefulness students  attach to  CIDOS may 
depend partly on whether the platform enables meaningful communication that supports their 
language-learning activities.

P4: Social interaction positively influences students’ perceived usefulness of CIDOS.

P5: Collaborative Engagement  Perceived Usefulness→

Collaborative engagement refers to students’ active participation with others in shared learning 
activities. It  extends beyond simply communicating with classmates or lecturers by involving 
participation in tasks that require learners to exchange ideas, solve problems, negotiate meaning, 
or work towards a common learning outcome.

Research on technology-supported collaborative learning supports the educational relevance of 
collaboration and engagement. In Malaysian higher education, Al-Rahmi et al. (2018) examined 
active collaborative learning and engagement through social media among 723 research students 
from five  Malaysian  research  universities.  Their  findings  showed  that  technology-supported 
collaborative  learning  and  engagement  enriched  learning  activities  and  facilitated  group 
discussion. In language-learning contexts, Avci and Adiguzel (2017) similarly demonstrated the 
value of collaborative and authentic activities in supporting communication and language-learning 
experiences.

These studies do not establish that collaborative engagement necessarily causes perceived 
usefulness in the CIDOS context. Rather, they provide a pedagogical basis for proposing that 
students  may  perceive  CIDOS  as  more  educationally  useful  when  the  platform  enables 
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meaningful  participation  in  collaborative  Communicative  English  activities.  The  proposed 
relationship therefore requires empirical testing.

P5: Collaborative engagement positively influences students’ perceived usefulness of CIDOS.

P6: Perceived Usefulness  Behavioural Intention→

Perceived usefulness is a central determinant of technology acceptance. Users are more likely to 
intend to use a system when they believe that it helps them perform relevant tasks or achieve 
desired outcomes. Davis et al. (1989) found that perceived usefulness strongly influenced users’ 
behavioural intentions, providing empirical support for this relationship within the TAM tradition.

In the context of CIDOS, usefulness concerns the extent to which students perceive the platform 
as  supporting  their  Communicative  English  learning.  This  may  include  accessing  course 
materials,  completing  learning  activities,  communicating  with  lecturers  and  peers,  receiving 
feedback,  and  managing  course-related  tasks.  When  students  see  CIDOS  as  contributing 
meaningfully to these learning activities, they are more likely to intend to continue using the 
platform.

P6: Perceived usefulness positively influences students’ behavioural intention to use CIDOS.

P7: Perceived Ease of Use  Behavioural Intention→

Perceived ease of use may also contribute directly to behavioural intention. A system that is 
straightforward to learn and operate presents fewer practical barriers to continued use. Davis et 
al. (1989) found a small but significant effect of perceived ease of use on behavioural intention, 
although this effect became weaker over time.

This qualification is important to the proposed framework. Ease of use may encourage students’ 
initial willingness to use CIDOS, but its influence may become less important as students gain 
experience with the platform. The framework nevertheless retains the direct relationship because 
students who perceive CIDOS as requiring less effort may be more willing to use it for their 
learning activities.

P7: Perceived ease of use positively influences students’ behavioural intention to use CIDOS.

P8: Behavioural Intention  Actual Use→

Behavioural  intention represents a user's willingness or plan to engage with a technological 
system and is commonly treated as an important precursor to subsequent technology use. In their 
longitudinal investigation, Davis et al. (1989) found that behavioural intention was associated with 
later system use, with the intention–usage relationship becoming stronger when intention was 
measured closer to the subsequent behaviour.
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Applied  to  CIDOS,  students  who express  stronger  intentions  to  use the platform would  be 
expected to engage with it more consistently for course-related activities. Actual use may include 
accessing learning materials, submitting tasks, participating in online activities, or using other 
functions provided through CIDOS. However, actual use may also be affected by factors such as 
course requirements, lecturer practices, access to technology, and whether particular CIDOS 
functions  are  made  available  to  students.  The  proposed  relationship  should  therefore  be 
examined empirically rather than assumed.

P8: Students’ behavioural  intention to use CIDOS positively influences their actual use of the 
platform.

Taken together, the eight propositions position perceived ease of use and perceived usefulness 
as the main mechanisms through which technological and pedagogical conditions may contribute 
to students’ acceptance of CIDOS. The proposed paths are intentionally selective rather than 
exhaustive. Alternative relationships may also be plausible; for example, facilitating conditions 
may influence actual use directly, while social interaction may affect perceived ease of use rather 
than perceived usefulness. These alternatives are not included in the present framework in order 
to maintain theoretical parsimony, but they provide useful directions for future empirical testing. 
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8. Positioning Against Existing Models

The  proposed  framework  is  positioned  primarily  within  TAM  while  drawing  selectively  on 
constructs associated with other established perspectives. TAM explains technology acceptance 
mainly  through perceived ease of  use and perceived usefulness and their  relationship with 
subsequent  acceptance  and  use  (Davis,  1989;  Davis  et  al.,  1989).  However,  these  core 
constructs  do  not  explicitly  represent  all  the  technological,  institutional,  and  pedagogical 
conditions that  may shape students’  experiences of  an LMS in a communicative language-
learning environment.

The Information Systems Success Model offers a complementary perspective by recognising 
system quality as an important dimension of information-system success (DeLone & McLean, 
2003). UTAUT similarly extends the technology-adoption perspective by incorporating facilitating 
conditions related to the organisational and technical infrastructure surrounding technology use 
(Venkatesh et al., 2003). In the present framework, these perspectives inform the technology-
environment layer rather than replacing the TAM acceptance mechanism.

The learning-environment layer addresses a different aspect of  the CIDOS experience. The 
Community of Inquiry framework, for example, emphasises social presence alongside cognitive 
and teaching presence in creating meaningful educational experiences in computer-mediated 
environments (Garrison et al., 2000). The present framework does not reproduce the Community 
of Inquiry model or treat social interaction as equivalent to social presence. Instead, this literature 
provides  theoretical  support  for  recognising  the  social  dimension  of  technology-supported 
learning. Collaborative engagement is similarly included to represent students’ active participation 
in shared learning activities, which is particularly relevant to the communicative orientation of 
language learning.

The  proposed  framework  therefore  does  not  claim  new  constructs  or  suggest  that  these 
theoretical perspectives have never been extended or combined. Rather, its contribution lies in 
purposefully  configuring  selected  constructs  around  the  TAM  mechanism  for  a  specific 
educational setting: CIDOS-supported blended Communicative English learning in Malaysian 
TVET.  System  quality  and  facilitating  conditions  represent  the  technology  and  institutional 
environment,  while  social  interaction  and  collaborative  engagement  represent  the  learning 
environment.  These  factors  are  linked  selectively  to  perceived  ease  of  use  and  perceived 
usefulness before the framework proceeds through behavioural intention to actual use.

This configuration also distinguishes the framework from models that seek to explain technology 
adoption at a more general level. Its purpose is narrower: to provide a theoretically grounded 
explanation of how students may come to accept and use CIDOS when the platform functions not 
only as a technological system but also as part of a communicative learning environment. The 
proposed framework should therefore be regarded as a context-specific theoretical model that 
requires empirical validation rather than as a replacement for TAM, UTAUT, the Information 
Systems Success Model, or the Community of Inquiry framework.
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9. Discussion of the Proposed Framework

The proposed framework offers a context-specific explanation of students’ acceptance of CIDOS 
by considering technology acceptance within the broader learning environment in which the 
platform is used. Its central argument is that students’ acceptance of an LMS may not depend 
solely on whether the technology is perceived as easy to use or useful. These perceptions may 
themselves be shaped by the quality of the system, the support available to students, and the 
extent to which the platform enables meaningful interaction and collaborative learning.

The framework distinguishes between two routes through which these contextual factors may 
operate. System quality and facilitating conditions are proposed to influence perceived ease of 
use  because  they  relate  primarily  to  the  effort  required  to  access  and  use  CIDOS.  Social 
interaction  and  collaborative  engagement,  in  contrast,  are  proposed  to  influence  perceived 
usefulness because their relevance lies primarily in the educational value students may obtain 
from the platform. This distinction provides a theoretical rationale for the selected paths rather 
than linking every external construct directly to every TAM variable.

The framework also highlights the particular nature of Communicative English learning. An LMS 
used in this context is not simply a repository for course materials or a mechanism for submitting 
assignments.  Its  educational  value  may  also  depend  on  how  effectively  it  supports 
communication,  feedback,  participation,  and  collaborative  language-learning  activities.  This 
provides the rationale for including social interaction and collaborative engagement alongside the 
technological and institutional factors represented by system quality and facilitating conditions.

At the same time, the proposed relationships should not be regarded as fixed or universally 
applicable. The importance of individual constructs may vary according to how lecturers use 
CIDOS, the types of activities incorporated into a course, students’ previous experience with the 
platform, access to digital resources, and the extent to which CIDOS functions are used for 
interaction and collaboration. For example, social interaction may have limited relevance in a 
course where CIDOS is  used mainly  to  distribute  materials,  whereas it  may become more 
important when the platform supports discussion, peer feedback, or collaborative tasks. These 
contextual differences represent important boundary conditions for the framework.

Alternative relationships are also possible. Facilitating conditions, for example, may influence 
actual  use  directly  rather  than  operating  only  through  perceived  ease  of  use,  while  social 
interaction  may  contribute  to  perceived  ease  of  use  as  well  as  perceived  usefulness.  The 
framework does not exclude these possibilities. Instead, it  proposes a parsimonious starting 
model that future empirical research can compare with alternative specifications.

9.1 Directions for Empirical Validation

The next stage of research should empirically examine the proposed framework among students 
using CIDOS in Malaysian polytechnics. The eight propositions can be translated into testable 
hypotheses, and the constructs can be measured using established scales adapted carefully to 
the  CIDOS  and  Communicative  English  context.  Particular  attention  should  be  given  to 
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establishing the conceptual  and empirical  distinction between system quality  and facilitating 
conditions, as well as between social interaction and collaborative engagement.

Structural equation modelling could then be used to examine the proposed relationships and the 
model's overall explanatory performance. Future research should also compare the proposed 
framework with plausible alternative models rather than testing only the hypothesised structure. 
For example, researchers could examine whether facilitating conditions are directly related to 
actual use or whether social interaction is more strongly associated with perceived ease of use 
than perceived usefulness.

Where feasible and ethically permissible, researchers should examine actual CIDOS use using 
behavioural  indicators  rather  than  relying  exclusively  on  students’  self-reported  usage. 
Behavioural intention and actual use are related but distinct concepts, and longitudinal research 
would provide a stronger basis for examining whether students’ stated intentions translate into 
subsequent platform use. The original technology-acceptance literature provides precedent for 
examining intention and later usage longitudinally (Davis et al., 1989).

Empirical  validation  should  also  consider  whether  the  proposed  relationships  differ  across 
courses, student groups, levels of study, or patterns of CIDOS implementation. Such research 
would help determine which aspects of the framework are specific to blended Communicative 
English  and  which  may  be  applicable  more  broadly  across  Malaysian  TVET  learning 
environments.

10. Significance and Implications

The  proposed  framework  has  theoretical,  pedagogical,  and  practical  significance  for 
understanding  technology  acceptance  in  blended  Communicative  English  learning  within 
Malaysian TVET.

10.1 Theoretical Significance

Theoretically, the framework extends TAM by positioning students’ perceptions of ease of use 
and usefulness within the technological and pedagogical conditions surrounding CIDOS use. 
Rather  than adding external  constructs  without  a  clear  conceptual  rationale,  the framework 
distinguishes between factors associated with the technology environment—system quality and 
facilitating conditions—and those associated with the learning environment—social interaction 
and  collaborative  engagement.  These  factors  are  then  connected  selectively  to  the  TAM 
mechanism according to their proposed theoretical roles.

The  framework  therefore  contributes  through  contextualisation  and  theoretical  configuration 
rather than by introducing new constructs. This aligns with the purpose of conceptual research, 
where theoretical contribution may emerge from reorganising and connecting existing theoretical 
knowledge to provide a clearer explanation of a particular phenomenon (Jaakkola, 2020).

10.2 Pedagogical Implications
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Pedagogically, the framework suggests that students’ acceptance of CIDOS should not be viewed 
solely  as  a  matter  of  technical  usability.  In  Communicative  English  learning,  the  platform's 
educational  value  may  also  depend  on  how  it  is  incorporated  into  activities  that  support 
communication, feedback, participation, and collaboration. Consequently, lecturers may need to 
consider not only whether students can use CIDOS easily, but also whether its use contributes 
meaningfully to the course's communicative purposes.

This perspective is particularly relevant when CIDOS is used as part of blended learning. Simply 
providing learning materials through an LMS may not fully utilise its pedagogical potential. Where 
appropriate, lecturers could incorporate CIDOS-supported activities that encourage students to 
communicate, exchange feedback, participate in discussions, or collaborate on language-learning 
tasks. The framework does not assume that these practices will necessarily increase technology 
acceptance; rather, it identifies this relationship as an important area for empirical investigation.

10.3 Practical Implications

At the institutional level, the framework highlights both the quality of the technological system and 
the  conditions  surrounding  its  use.  Reliable  system  performance,  accessibility,  appropriate 
technical infrastructure, and adequate user support may influence users’ experiences of CIDOS, 
particularly as previous Malaysian polytechnic research has identified technical reliability, internet 
connectivity, training, and institutional support as important implementation issues (Hasnan & 
Mohin, 2021) The importance of system quality as a dimension of information-system success is 
well established in the Information Systems Success literature (DeLone & McLean, 2003).

For Malaysian polytechnics, the framework can therefore provide a basis for examining CIDOS 
implementation from both technological and educational perspectives. Future findings based on 
the proposed model could help institutions identify whether students’ difficulties arise primarily 
from  the  platform  itself,  the  resources  and  support  available  to  them,  or  how  CIDOS  is 
incorporated  into  teaching  and  learning.  Such  evidence  could  inform  decisions  concerning 
technical support, lecturer development, course design, and the use of LMS functions to support 
blended Communicative English learning.

11. Conclusion

This  conceptual  paper  proposes  an  extended  TAM  framework  for  understanding  students’ 
acceptance of CIDOS in blended Communicative English learning within Malaysian TVET. TAM 
provides  the  central  acceptance  mechanism  through  perceived  ease  of  use,  perceived 
usefulness, behavioural intention, and actual use, while system quality and facilitating conditions 
represent the technology and institutional environment, and social interaction and collaborative 
engagement represent the learning environment.

The framework contributes by bringing these constructs together in a theoretically purposeful 
configuration for CIDOS-supported Communicative English learning. Rather than proposing new 
constructs or replacing established technology-acceptance models, it provides a context-specific 
explanation of how technological,  institutional,  and pedagogical conditions may contribute to 
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students’ perceptions and subsequent acceptance of the platform. Education 5.0 provides the 
broader human-centred educational context within which these relationships are situated rather 
than functioning as an additional causal variable.

Importantly,  the  eight  propositions  developed  in  this  paper  represent  theoretically  derived 
relationships rather  than empirical  findings.  Their  validity,  relative strength,  and applicability 
therefore remain to be established through empirical research. Future studies should test the 
proposed  model  among  Malaysian  polytechnic  students,  examine  plausible  alternative 
relationships, and determine whether the framework operates differently according to course 
design, patterns of CIDOS implementation, student characteristics, or other contextual conditions.

By  connecting  technology  acceptance  with  the  technological  and  communicative  learning 
environments surrounding LMS use, the framework provides a foundation for future research on 
CIDOS  in  Malaysian  TVET.  Empirical  validation  can  subsequently  determine  whether  this 
configuration offers a useful explanation of students’ acceptance and actual use of CIDOS in 
blended Communicative English learning.
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ABSTRACT
As schools become increasingly reliant on digital platforms for learning and communication, the 
responsible  and  humane  use  of  technology  has  become  central  to  learner  wellbeing.  This 
exploratory, single-site mixed-methods study examined cyberbullying involvement, the forms it 
takes, adolescents' awareness of responsible digital citizenship, and teacher-leaders' school-based 
responses within an international school context. Quantitative data were gathered through the 
Adolescent Online Behaviour and Digital Practices Survey administered to 30 students from Years 
7 to 11, with descriptive statistics computed in IBM SPSS (v.24). Qualitative data were drawn 
from semi-structured interviews with two purposively selected teacher-leaders and analysed using 
Braun and Clarke's six-phase thematic analysis. The findings indicate that cyberbullying is present 
across victim, perpetrator, and bystander roles, with hostile messaging, rumour-spreading, online 
exclusion, sharing of private content,  and impersonation among the reported forms. Students 
demonstrated  strong  awareness  of  responsible  online  conduct,  yet  confidence  in  reporting 
incidents to teachers was notably weaker, with the majority of respondents undecided. Teacher-
leaders consistently framed cyberbullying as a wellbeing and safeguarding concern, described 
detection as dependent on student reporting and digital evidence, and identified inconsistent policy 
implementation as a central challenge. The study contributes contextualised insight into digital 
citizenship  and cyberbullying in  international  schooling and offers  practical  implications  for 
humanising  technology-rich  learning  environments  through  clearer  reporting  pathways, 
coordinated  whole-school  responses,  and  sustained  digital  citizenship  education.  Because 
collaborative  and communicative  technology-enhanced learning,  including language learning, 
presupposes psychological  safety,  the findings are of direct  relevance to educators designing 
digitally mediated classrooms.

Keywords: cyberbullying; digital citizenship; adolescents; international school; teacher-leader  
perspectives; whole-school approach

1. Introduction
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Digital technology now occupies a central place in the learning and social lives of adolescents.  

Rising rates of home internet access and the rapid expansion of social media have made online 

communication an everyday feature of schooling, exposing students to both enriching and harmful 

experiences  (Seçkin-Kapucu  et  al.,  2021).  Within  technology-enhanced  and  increasingly 

humanised learning environments, students collaborate through digital platforms, sustain peer 

relationships through messaging, and engage with content well beyond the classroom. As schools 

deepen  their  reliance  on  technology  for  instruction  and  communication,  they  assume  a 

corresponding responsibility to cultivate the safe, respectful, and ethical use of digital tools.

Responsible  digital  citizenship  has  become an  organising  concept  for  this  responsibility. 

Digital  citizenship  encompasses  not  only  technical  competence  but  also  online  conduct  that 

reflects respect, empathy, accountability, and an awareness of the consequences of one's actions. 

Schools shape digital citizenship by embedding it in the curriculum, establishing behavioural 

norms,  and  modelling  consistent  adult  expectations.  When  these  values  are  not  reinforced 

consistently, harmful online behaviours can become normalised among learners.

Cyberbullying  is  among  the  most  pressing  threats  to  adolescent  wellbeing  in  connected 

learning environments. It may involve the spread of false information, exclusion, harassment, or 

impersonation, and it can originate inside or outside school while its effects frequently re-enter 

school  life  through  emotional  distress,  strained  peer  relationships,  and  reduced  academic 

engagement. Because the boundary between school and online space is porous, schools cannot 

treat cyberbullying as a purely external matter. Teachers occupy a pivotal position in prevention 

and response, yet their actions are shaped by their confidence, the availability of training, the 

clarity of school policy, and parental expectations (Flôres et al., 2022).

The international  school  setting offers  a distinctive context  for  this  inquiry.  International 

schools typically enrol culturally diverse student populations, producing varied communication 

styles,  help-seeking  tendencies,  and  disciplinary  expectations  that  can  complicate  how 

cyberbullying  is  understood  and  addressed  (Dichek  et  al.,  2021).  Much  existing  research 

foregrounds student experience while under examining teacher perspectives and the school-based 

responses that determine whether policy translates into practice. This study addresses that gap by 

integrating  adolescents'  self-reported  experiences  with  teacher-leaders'  accounts  of  detection, 

response, and prevention. In doing so it speaks directly to the conference theme of humanising 
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technology  and  empowering  minds,  since  safe  and  respectful  digital  environments  are  a 

precondition for the kind of confident, collaborative, technology-mediated learning that language 

and content classrooms increasingly depend upon. In technology-enhanced language classrooms 

in particular, learners practise and expose their developing language through the same channels in 

which cyberbullying occurs: class group chats, shared documents, discussion forums, and video-

based speaking tasks. Where hostile messaging, exclusion, or the circulation of screenshots goes 

unaddressed,  learners  become  less  willing  to  take  the  communicative  risks  that  language 

development requires. Digital citizenship is therefore not peripheral to digital pedagogy but one of 

its enabling conditions, and the reporting pathways and whole-school responses examined here 

form part of the infrastructure on which humane, technology-mediated learning depends.

1.1 Purpose and Research Questions
The purpose of this study is to examine cyberbullying among adolescents in an international school 

and to analyse how teacher-leaders recognise, respond to, and seek to prevent it. By combining 

student survey data with teacher-leader interviews, the study aims to identify where students may 

need stronger guidance in responsible digital behaviour and where teachers may need clearer 

support in responding to incidents. Four research questions (hereafter RQ1 to RQ4) guided the 

study:

1. What is the prevalence of cyberbullying involvement among adolescents in an international 
school, including experiences as victims, perpetrators, and bystanders?

2. What forms of cyberbullying are most commonly experienced by adolescents in the school 
community?

3. What is the level of adolescents' awareness of responsible digital citizenship practices 
related to cyberbullying?

4. How do teacher-leaders perceive cyberbullying and respond to it through school-based 
strategies in the international school context?

Findings for RQ1 to RQ3 are reported in Sections 4.2 to 4.4 and findings for RQ4 in Section 4.5. 

The two strands are integrated in Section 4.6 before being discussed, question by question, in 

relation to the literature in Section 5.
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2. Literature Review

2.1 Digital Citizenship and Responsible Online Behaviour
Digital citizenship frameworks position responsible online behaviour as a learnable disposition 

rather than a fixed trait. Programmes that make digital citizenship explicit have been associated 

with improved understanding of online norms and reduced harmful behaviour among adolescents 

(Bickham  et  al.,  2021;  Capuno  et  al.,  2022).  Yuniawati  et  al.  (2024)  further  argue  that 

strengthening  digital  citizenship  can  reduce  cyberbullying  through  its  influence  on  learning 

outcomes  and  self-regulation.  These  accounts  converge  on  a  shared  premise  that  empathy, 

accountability, and awareness of consequences are central to safe participation in digital learning 

spaces (Silke et al., 2021).

2.2 Cyberbullying Through a Whole-School and Social-Ecological Lens
Cyberbullying is rarely an isolated act between two individuals. Social-ecological and whole-

school perspectives situate it within overlapping influences spanning peers, classrooms, school 

policy, family, and the wider online environment (Ponsford et al., 2022). Whole-school approaches 

that engage the entire community have repeatedly been identified as more effective than isolated 

disciplinary  measures  (Kidwai  & Smith,  2024;  Bell  et  al.,  2025).  Research  also  documents 

substantial  overlap  and  role  continuity  between  traditional  bullying  and  cyberbullying,  with 

students frequently moving between victim, perpetrator, and bystander positions across physical 

and digital settings (Pennell et al., 2020; Sorrentino et al., 2023).

2.3 Prevalence, Forms, and Impact
International evidence points to non-trivial prevalence among adolescents, with some surveys 

reporting that a majority have encountered cyberbullying in some form (Bali et al., 2023; Zhu et 

al., 2021). Reported forms commonly include hostile messaging, rumour-spreading, deliberate 

exclusion, sharing of private content without consent, and impersonation through fake accounts 

(Malik et al., 2024; Kowalski & Wingate, 2023). The consequences extend to emotional distress, 

anxiety, reduced confidence, and disengagement from school,  with longitudinal work linking 

victimisation to enduring mental health difficulties (Carvalho et al., 2021; Lee et al., 2025). Within 

Malaysia, recent work confirms meaningful prevalence among secondary students and situates 

responses within a developing legal framework (Saruddin et al., 2025; Razali & Nawang, 2022).
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2.4 Teacher Perceptions and School-Based Responses
Teachers'  willingness  and capacity  to  intervene  are  shaped by knowledge,  self-efficacy,  and 

institutional support. Fischer et al. (2021) report that teacher self-efficacy is a consistent predictor 

of intervention, while Iorga et al. (2023) document the beliefs and coping strategies that explain 

why teachers are not always willing to act. Several studies emphasise that detection often depends 

on student disclosure and digital evidence, and that the publicity and perceived severity of an 

incident influence how teachers respond (Macaulay et al., 2021; Masoumi et al., 2025). Bystander 

research highlights that supportive peer responses can interrupt harm, although fear of becoming 

a target and low confidence in adult follow-through frequently inhibit action (Ferreira et al., 2020; 

Wong et al., 2021).

2.5 Research Gap and Rationale
Taken  together,  the  literature  establishes  that  effective  responses  to  cyberbullying  require 

alignment between student awareness, peer norms, teacher preparedness, and consistent policy 

implementation. Yet relatively few studies integrate student and teacher perspectives within a 

single international school context, where cultural diversity and varied parental expectations add 

further  complexity.  The  present  study  addresses  this  gap  by  examining  both  adolescents' 

experiences and teacher-leaders' school-based responses, thereby generating contextualised insight 

to inform digital citizenship education and whole-school prevention. The contribution of the study 

is threefold. First, it extends Malaysian cyberbullying research, which has concentrated on public 

secondary schools (Saruddin et al.,  2025), into the international school sector, where cultural 

diversity and varied parental expectations shape help-seeking and school response. Second, it 

positions teacher-leaders as safeguarding gatekeepers whose detection and response practices 

determine whether digital citizenship policy is enacted, a perspective rarely captured alongside 

student data in the same setting. Third, by integrating the two strands, it is able to identify where 

intervention effort is best directed, distinguishing between what students already know and what 

the school’s reporting and response systems enable them to do.

3. Methodology

3.1 Research Design
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The study adopted a convergent mixed-methods design, integrating quantitative and qualitative 

strands to capture both the measurable patterns and the contextual meanings of cyberbullying in 

the school (Sharma et al., 2023; Skamagki et al., 2024). The quantitative strand documented the 

prevalence, forms, and digital citizenship awareness reported by students, while the qualitative 

strand explored how teacher-leaders interpret and respond to cyberbullying. The combination was 

chosen because cyberbullying is multidimensional and requires both statistical description and 

situated explanation. The strands were brought together at the interpretation stage, where interview 

themes were used to help explain survey patterns. The study is exploratory and confined to a single 

international school; it aims to generate contextualised insight rather than population estimates, 

and the descriptive statistics reported should be read in that light.

3.2 Participants and Sampling
Purposive sampling was used for both strands. Thirty adolescent students from Years 7 to 11 were 

recruited for the survey on the basis of their age range and their active use of digital communication 

platforms, ensuring relevance to the research focus (Ahmad & Wilkins, 2025). Three inclusion 

criteria were applied: enrolment in Years 7 to 11 at the participating school, an age of between 11 

and 16 years, and regular use of at least one digital communication or social media platform. Six 

students were drawn from each year level so that the sample spanned the secondary age range 

evenly rather than concentrating on a single cohort, and a target of 30 was set as a manageable size 

for  an  exploratory,  single-site  study  using  descriptive  analysis.  The  survey  invitations  were 

distributed through form tutors and from they also coordinated for the parental consent. To reduce 

social desirability bias, participation was voluntary and responses were anonymous (Negri-Ribalta, 

2022). For the qualitative strand, two teacher-leaders were purposively selected for their combined 

teaching and leadership roles and their direct involvement in pastoral care, discipline, and digital 

policy. Two were selected, rather than more, because the aim was to capture the perspective of 

staff with formal responsibility for policy and response rather than the full range of teacher views. 

Although  small,  this  sample  was  appropriate  for  the  aim  of  depth  rather  than  statistical 

generalisation (Braun & Clarke,  2021),  and its  limits  are  acknowledged in Section 5.2.  The 

participants are referred to throughout as TL1 and TL2 to protect confidentiality.

3.3 Instruments and Data Collection
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The quantitative instrument, the Adolescent Online Behaviour and Digital Practices Survey, was 

developed from established models of cyberbullying and digital citizenship. It comprised three 

sections. Section A collected demographic and digital-use information (year level, gender, daily 

time online outside schoolwork, platforms used, and frequency of group-chat activity). Section B 

measured  cyberbullying  involvement.  Victimisation  items  asked  how often  respondents  had 

received  intentionally  hurtful  messages,  had  rumours  spread  about  them,  been  deliberately 

excluded from an online  group,  or  had  embarrassing  or  private  content  shared  about  them; 

perpetration items asked how often respondents had sent threatening or aggressive messages, 

spread rumours online, excluded someone from a group chat, posted embarrassing images or 

videos, shared screenshots without permission, or created a fake account to impersonate someone; 

and bystander items asked whether respondents had witnessed someone being bullied online and 

how they had responded. Involvement items were scored on a four-point frequency scale (0 = 

never, 1 = once, 2 = a few times, 3 = many times), and “some experience” or “some involvement” 

in Tables 2 and 3 denotes any response other than 0. Section C measured awareness of responsible 

digital citizenship and confidence in reporting through statements rated on a five-point Likert scale 

from strongly disagree to strongly agree (Joshi & Joshi, 2021). The instrument was pilot tested 

with a small number of students to confirm clarity, and minor wording adjustments were made 

before full administration (DeVellis & Thorpe, 2021). The survey was completed anonymously 

during school hours and took approximately fifteen to twenty minutes.

The qualitative data were collected through semi-structured interviews guided by an interview 

schedule  covering  teacher  knowledge,  prevention  strategies,  reporting  and  intervention 

procedures, and policy implementation (Adeoye et al., 2021). Interviews were conducted privately 

at the school, audio-recorded with consent, and lasted approximately thirty to forty-five minutes.

3.4 Data Analysis
Survey responses were analysed in IBM SPSS (v.24) using descriptive statistics, with frequencies 

and percentages computed for each item to summarise patterns of involvement, the forms of 

cyberbullying experienced, and levels of digital citizenship awareness (Weil, 2025). Interview data 

were  analysed  thematically  following  Braun  and  Clarke's  (2006)  six-phase  procedure: 

familiarisation, generating initial codes, searching for themes, reviewing themes, defining and 

naming themes, and producing the report (Braun & Clarke, 2021).
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3.5 Trustworthiness and Ethical Considerations
Trustworthiness in the qualitative strand was supported through audio-recording for transcription 

accuracy, the use of illustrative extracts, and cross-case comparison of the two teacher-leaders 

(Naeem et al.,  2023).  Ethical approval procedures were observed, including obtaining school 

administration consent, ensuring voluntary and anonymous student participation, and securing 

informed consent from interview participants. No personally identifying information is reported, 

and pseudonymous labels are used for all participants.

4. Findings

4.1 Participant Profile
The 30 respondents were evenly distributed across Years 7 to 11 (six per year level, 20.0% each), 

with ages ranging from 11 to 16. The sample was balanced by gender, comprising 15 female 

respondents (50.0%), 14 male respondents (46.7%), and one respondent (3.3%) who preferred not 

to disclose. Digital exposure was high: half of the respondents (50.0%) reported spending three to 

four hours online daily outside schoolwork, and a further 16.7% reported more than six hours. 

WhatsApp (56.7%),  Instagram (50.0%),  and TikTok (43.3%) were  the  most  frequently used 

platforms, and 46.7% described themselves as active in group chats many times each day. This 

profile confirms that the sample inhabits intensive, peer-oriented digital environments relevant to 

the study.

Table 1
Participant Profile and Digital Engagement (n = 30)

Characteristic Category n %
Year level Years 7 to 11 (6 each) 30 100.0

Gender Female 15 50.0
Male 14 46.7

Prefer not to say 1 3.3
Daily time online 3 to 4 hours 15 50.0

1 to 2 hours 8 26.7
More than 6 hours 5 16.7
Less than 1 hour 2 6.7

Most used platform WhatsApp 17 56.7
Instagram 15 50.0

TikTok 13 43.3

Note. Platform use was a multiple-response item, so percentages do not sum to 100.

4.2 Research Question 1: Prevalence of Cyberbullying Involvement
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Cyberbullying  involvement  was  evident  across  all  three  roles.  For  victimisation,  73.3%  of 

respondents reported receiving intentionally hurtful messages at least once, 50.0% reported being 

the target of rumours spread through digital platforms, 56.7% reported deliberate exclusion from 

online groups, and 60.0% reported having embarrassing or private content shared about them. 

Bystander exposure was also common: most respondents reported having witnessed someone 

being bullied online.  Responses about intervening were mixed, with a substantial  proportion 

reporting that they had not acted and a similar proportion reporting either supportive behaviour or 

reporting the incident to an adult [authors: insert the exact percentages for witnessing and for each 

bystander  response].  Self-reported  perpetration  was  lower  than  victimisation  and  bystander 

exposure,  which  is  consistent  with  the  under-reporting  commonly  observed  for  socially 

undesirable behaviours (Shahaf-Oren et al., 2021). Taken together, and in answer to RQ1, the 

pattern indicates that cyberbullying affects a meaningful subgroup of students and is best treated 

as a wellbeing and safeguarding concern rather than a series of isolated incidents.

Table 2
Self-Reported Victimisation Experiences (n = 30)

Victimisation experience Some experience (codes 1 to 
3) n

%

Received intentionally hurtful messages 22 73.3
Embarrassing or private content shared 18 60.0
Deliberately excluded from an online group 17 56.7
Rumours spread through digital platforms 15 50.0

Note. Code 0 indicates no reported experience; codes 1 to 3 indicate increasing frequency.

4.3 Research Question 2: Forms of Cyberbullying
When asked about engagement in specific forms of cyberbullying, most students selected the 

lowest code, yet a consistent minority reported involvement across each form. Sharing screenshots 

without  permission  and  posting  embarrassing  images  or  videos  emerged  among  the  more 

frequently reported behaviours, alongside sending threatening or aggressive messages (40.0% 

reporting some involvement), spreading rumours online (36.7%), and excluding others from group 

chats (33.3%). Creating fake accounts to impersonate others was the least common form, reported 

by  16.7%  of  respondents.  The  prominence  of  privacy-related  behaviours,  such  as  sharing 

screenshots and private content, indicates that adolescents may not always classify these acts as 

cyberbullying, particularly when they are framed as jokes or as group norms (Reneses Botija et 

al., 2025). In answer to RQ2, and reading Tables 2 and 3 together, the most commonly experienced 
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forms were hostile or threatening messaging, the sharing of embarrassing or private content, 

exclusion from online groups, and rumour-spreading, while impersonation through fake accounts 

was the least common.

Table 3
Reported Involvement in Forms of Cyberbullying (n = 30)

Form of cyberbullying Some involvement (codes 1 to 3) %
Sending threatening or aggressive messages 40.0
Spreading rumours online 36.7
Excluding someone from a group chat 33.3
Posting embarrassing images or videos 30.0
Sharing screenshots without permission 53.3
Creating fake accounts to impersonate someone 16.7

4.4 Research Question 3: Awareness of Responsible Digital Citizenship
Students demonstrated strong digital citizenship awareness. A large majority understood what 

cyberbullying means (93.3% agreed or strongly agreed), recognised that sharing private content 

without  permission is  wrong (90.0%),  acknowledged that  online behaviour  can affect  others 

emotionally (83.3%), and agreed that people should take responsibility for what they post online 

(80.0%). Awareness, however, did not extend evenly to reporting confidence. Only 36.7% of 

respondents felt confident reporting cyberbullying to a teacher, while 53.3% were undecided. Trust 

that teachers would take reports seriously was moderate, with 60.0% in agreement, 26.7% neutral, 

and 13.3% in disagreement. In answer to RQ3, awareness of responsible digital citizenship is 

therefore high,  but  it  coexists with weak reporting confidence.  This gap between conceptual 

awareness and reporting self-efficacy is the most consequential quantitative finding, since strong 

norms do not automatically translate into help-seeking behaviour.

Table 4
Digital Citizenship Awareness and Reporting Confidence (n = 30)

Item Agree or strongly agree 
%

Neutral %

I know what cyberbullying means 93.3 n/a
Sharing private content without permission is wrong 90.0 n/a
Online behaviour can affect others emotionally 83.3 n/a
People should take responsibility for what they post 80.0 n/a
I believe teachers take reports seriously 60.0 26.7
I feel confident reporting cyberbullying to a teacher 36.7 53.3

4.5 Research Question 4: Teacher-Leader Perspectives

ICTELL2026 Proceedings  |  eISSN 3083-9513 63



Page 11

Thematic analysis of the two teacher-leader interviews produced six themes that explain how 

cyberbullying is understood and managed at the school level.

Theme 1:  Cyberbullying  as  a  wellbeing  and safeguarding  concern. Both  teacher-leaders 

framed  cyberbullying  as  a  duty-of-care  issue  rather  than  merely  a  disciplinary  matter, 

foregrounding the protection of the affected child. This framing positions emotional impact and 

student safety at the centre of the school's response.

Theme 2: A blurred boundary between online life and school responsibility. Participants 

observed that many incidents originate outside school hours on platforms such as WhatsApp, yet 

still disrupt school relationships, obliging the school to respond to harm it did not directly witness. 

Frequent platform shifts were seen to make prevention more difficult.

Theme 3: Detection depends on reporting and evidence. Teacher-leaders described student 

disclosure as the primary entry point for any response and noted that screenshots and other digital 

evidence are essential for investigation, while private digital spaces limit visibility.

Theme  4:  A  multi-layered  response  pathway. Responses  combined  investigation  and 

verification,  proportionate  consequences,  counselling  and  pastoral  support,  and  parental 

engagement to reinforce expectations beyond the school gate.

Theme 5: Policy exists, but consistency is the key challenge. Both participants identified gaps 

between policy intention and uniform staff implementation, and stressed that policy must keep 

pace with continuously evolving digital behaviour.

Theme 6: Balancing accountability, learning, and protection. Teacher-leaders sought to correct 

behaviour while educating and supporting students, escalating responses according to severity 

rather than defaulting to punishment.

Taken  together,  these  themes  answer  RQ4.  Teacher-leaders  perceive  cyberbullying  as  a 

safeguarding  responsibility  that  extends  beyond  the  school  gate,  respond  through  a  layered 

pathway  that  depends  on  student  disclosure  and  digital  evidence,  and  identify  consistent 

implementation of existing policy, rather than the absence of policy, as the principal obstacle to 

effective response.

Table 5
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Summary of Teacher-Leader Themes
Theme What the theme captures
1. Wellbeing and safeguarding Cyberbullying framed as duty of care, not only discipline
2. Blurred online and school boundary Off-campus incidents still disrupt school relationships
3. Detection via reporting and 
evidence

Student disclosure and screenshots drive investigation

4. Multi-layered response pathway Investigation, consequences, counselling, and parents
5. Policy versus consistency Gaps between policy intent and uniform staff practice
6. Accountability with education Correcting behaviour while supporting and protecting students

4.6 Mixed-Methods Integration
The interview themes help to explain the survey patterns. The students' weak reporting confidence 

aligns with the teacher-leaders' account of detection as dependent on disclosure, suggesting that 

low confidence directly constrains the school's capacity to detect and respond. Similarly, the high 

awareness yet uneven labelling of privacy-related behaviours corresponds to the teacher-leaders' 

emphasis on education alongside accountability. The convergence of the two strands strengthens 

the interpretation that the principal leverage point is not awareness, which is already strong, but 

the reporting pathway and the consistency of adult response. This integrated reading of RQ1 to 

RQ4 frames the discussion that follows.

5. Discussion
In relation to RQ1 and RQ2, the findings indicate that cyberbullying is present in the school across 

victim,  perpetrator,  and bystander  roles,  echoing evidence of  role  continuity  and the  porous 

boundary between physical and digital spaces (Cabrera et al., 2024; Sorrentino et al., 2023). The 

comparatively high level of bystander exposure is significant, because bystanders are decisive in 

whether harm escalates or subsides (Ferreira et al., 2020). The mixed willingness to intervene 

observed here suggests that intervention is constrained by familiar barriers, including fear of 

becoming a target and uncertainty about adult follow-through (Wong et al., 2021). Lower self-

reported perpetration should be interpreted cautiously, since social desirability and the reframing 

of harmful acts as jokes can mask involvement (Reneses Botija et al., 2025).

In relation to RQ3 and RQ4, the most actionable finding concerns the gap between awareness 

and reporting confidence. Students clearly understood digital citizenship norms, yet fewer than 

two in five felt confident reporting to a teacher. This dissociation indicates that knowledge alone 

is insufficient and that schools must invest in trustworthy, transparent reporting mechanisms and 

visible follow-through to convert awareness into help-seeking (Khairy et al., 2021). The teacher-
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leaders' framing of cyberbullying as a safeguarding concern provides an enabling foundation for 

this work, but their identification of inconsistent implementation as the central challenge confirms 

that whole-school coherence is the decisive factor (Kidwai & Smith, 2024; Bell et al., 2025). 

Beyond the immediate setting, this pattern refines the whole-school literature by showing that, in  

a context where awareness is already high, the binding constraint on prevention is procedural 

rather than educational: what students know is less predictive of help-seeking than what they 

believe will happen after they report.

These results reinforce the conference's call to humanise technology. Empowering responsible 

digital citizens is not achieved by restricting access or by treating cyberbullying as an external 

nuisance, but by building learning environments in which students trust that disclosure will be met 

with consistent, caring, and proportionate adult responses. Such environments are foundational to 

all  technology-enhanced  learning,  including  language  learning,  where  collaborative  and 

communicative digital tasks presuppose psychological safety. In language classrooms specifically, 

peer feedback on shared documents, discussion-board writing, and recorded speaking tasks require 

learners to expose imperfect language to their peers; where screenshot-sharing or mockery goes 

unaddressed, learners withdraw from precisely the risk-taking that communicative competence 

requires. Digital citizenship education and dependable reporting pathways are therefore part of the 

pedagogical design of technology-enhanced language learning rather than an adjunct to it.

5.1 Practical Implications
For students, the priority is to strengthen reporting self-efficacy and bystander agency through 

guided practice in safe disclosure and supportive intervention. In practice, this means scenario-

based digital citizenship lessons in which students rehearse concrete steps, such as preserving 

evidence, muting or blocking, and reporting through a named person or channel, together with 

peer-support roles that make bystander intervention a recognised and expected behaviour rather 

than an act  of  individual  courage.  For  teachers,  the  findings  argue  for  targeted professional 

development  that  builds  confidence  and  consistency,  supported  by  clear  protocols  for 

investigation,  evidence handling,  and escalation.  A short  written protocol  that  specifies  who 

receives a report, how digital evidence is stored, how quickly the student will be acknowledged, 

and the thresholds for escalation to leadership or parents would give staff a common reference 

point and reduce the inconsistency that the teacher-leaders identified. For school leadership, the 
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central task is to close the gap between policy and practice through shared procedures, regular 

review that keeps pace with platform change, and transparent communication of how reports are 

handled.  Concretely,  leadership can publish a single anti-cyberbullying procedure in student-

friendly language, brief all staff on it at the start of each year, review it annually against the 

platforms students are actually using, and report back to the school community, in anonymised 

form, on how incidents have been handled, so that students see that reporting leads to action. For 

parents, home-school partnership is needed to reinforce expectations across the porous boundary 

between school and online life (Helfrich et al., 2020). Termly parent briefings covering messaging 

etiquette, evidence-keeping, and the school’s reporting route can align expectations across settings. 

Finally, for language and other technology-enhanced classrooms, group-chat and collaborative-

platform norms can be co-constructed with students when a course begins and revisited whenever 

a new tool is introduced, embedding digital citizenship in the routines of learning rather than 

treating it as a separate topic.

5.2 Limitations and Future Research
Several limitations should be acknowledged, and they define the scope within which the findings 

should be read. This was an exploratory, single-site case study. The quantitative strand drew on a 

small purposive sample of 30 students (n = 30) from one international school, and the qualitative 

strand on two teacher-leaders (n = 2). The findings are therefore descriptive and context-bound: 

the percentages reported are indicative of patterns within this school and should not be read as 

prevalence estimates for international schools more broadly, for Malaysian adolescents, or for 

adolescents in general. With a sample of this size each respondent represents 3.3 percentage points, 

so  small  differences  between  items  should  not  be  over-interpreted.  The  two  teacher-leader 

interviews capture the perspective of staff with formal responsibility for policy and response, not 

the full range of teacher views, and were analysed for depth rather than for thematic saturation. In 

addition, the survey instrument was newly developed and analysed descriptively at item level, so  

scale reliability was not established, and the cross-sectional, self-report design constrains causal 

inference and may be subject to social desirability bias, particularly for perpetration items. Future 

research could employ larger and multi-site samples across international schools,  incorporate 

student and parent interviews, and adopt longitudinal designs to examine how reporting confidence 

and bystander behaviour change as digital citizenship education matures. Comparative work across 

cultural contexts would further illuminate how diversity shapes help-seeking and school response. 
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Larger samples would also permit inferential analysis of differences by year level and gender, and 

psychometric evaluation of the survey instrument.

6. Conclusion
This exploratory, single-site study examined cyberbullying involvement, its forms, adolescents' 

digital  citizenship  awareness,  and teacher-leaders'  school-based responses  in  an  international 

school.  Cyberbullying  was  present  across  victim,  perpetrator,  and  bystander  roles  and  took 

multiple forms, while students demonstrated strong awareness of responsible online conduct that 

was not matched by confidence in reporting. Teacher-leaders consistently framed cyberbullying 

as a safeguarding concern and identified inconsistent implementation as the principal obstacle to 

effective  response.  The  study's  contribution  lies  in  integrating  student  and  teacher-leader 

perspectives within an international school setting and in locating the decisive leverage point in 

reporting pathways and whole-school consistency rather than in awareness. Its originality lies in 

extending Malaysian cyberbullying research beyond the public school sector into international 

schooling,  in  treating  teacher-leaders  as  safeguarding gatekeepers  whose  practices  determine 

whether digital citizenship policy is enacted, and in showing that, where awareness is already high, 

the  priority  for  technology-rich schools  is  to  make reporting trustworthy and adult  response 

consistent. Although the findings cannot be generalised beyond the participating school, they offer 

a transferable framework and a set of concrete practices that other international and technology-

rich schools can adapt. Humanising technology-rich learning, the study concludes, depends on 

cultivating trust, coherence, and care so that students are genuinely empowered to participate 

responsibly and safely in digital life.
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Abstract
This study develops a parsimonious curriculum architecture for integrating intangible cultural 
heritage (ICH), STEAM and digital technologies in higher education without displacing living 
cultural authority. A three-round Delphi study with 18 China-based experts refined 44 Round 
1 items into 53 operational items in Round 2 and a 52-item Round 3 structure. Forty-nine 
items were directly comparable across Rounds 2 and 3; one was substantially reformulated, 
three were deleted and two curriculum-design items were introduced only in Round 3 and are 
therefore treated as provisionally endorsed. The final structure contains seven value-objective, 
13  curriculum-design,  16  pedagogical-implementation  and  16  structural/ecosystem-barrier 
indicators.  Panel  endorsement  favoured  authentic  problems,  selective  rather  than  equal 
STEAM integration, project/task-based learning, co-teaching, professional development and 
technology use justified by the learning task. Interpreted through safeguarding and critical-
heritage  scholarship,  these  findings  support  cultural  accountability  as  a  constraint  on 
curricular and technological choices. The study establishes expert endorsement, not classroom 
effectiveness,  language  gains  or  safeguarding  impact.  Multimodal  language  education  is 
proposed only as a testable transfer context.

Keywords: cultural  accountability;  Delphi  method;  higher  education;  intangible  cultural 
heritage; STEAM education

1.Introduction

The  2003  UNESCO  Convention  frames  safeguarding  as  maintaining  the  viability, 
transmission  and  recreation  of  living  heritage  with  community  participation  rather  than 
preserving  a  static  cultural  object  (UNESCO,  2003;  Kurin,  2004).  Formal  education  can 
widen  access  to  cultural  knowledge,  but  it  can  also  decontextualise  practice  or  displace 
community authority when institutional interpretation becomes dominant (Aral, 2022; Smith, 
2006; Waterton & Smith, 2010).

STEAM can organise interdisciplinary inquiry around authentic problems, yet disciplinary 
breadth  alone  does  not  establish  integration  quality  (English,  2016;  Perignat  &  Katz-
Buonincontro,  2019;  Chappell  et  al.,  2025).  Digital  technologies  likewise  expand 
documentation and representation while selectively rendering embodied and tacit knowledge, 
so technology is not pedagogically or culturally neutral (Hou et al., 2022).

Language education is a secondary transfer context. Multiliteracies and digital multimodal 
composing (DMC) show how meaning can be made through linguistic, visual, audio and other 
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semiotic  resources,  but  multimodal  participation  cannot  be  treated  as  evidence  of  L2 
development without direct measurement (New London Group, 1996; Hafner, 2014; Zhang et 
al., 2023; Jiang & Hafner, 2024).

In this article, ICH-STEAM denotes higher-education learning in which an ICH practice or 
safeguarding problem provides the organising cultural content and STEAM disciplines are 
selectively  mobilised  as  resources  rather  than  treated  as  a  fixed  five-subject  package. 
Curriculum  architecture  refers  to  the  relationship  among  objectives,  curriculum  design, 
pedagogical enactment, assessment and enabling institutional conditions (Biggs, 1996). The 
primary research question is: What dimensions and indicators should constitute a culturally 
grounded, technology-enhanced ICH-STEAM curriculum architecture for higher education? 
A secondary conceptual objective is to identify testable implications for multimodal language 
education.

2.Literature Review and Conceptual Positioning

2.1 ICH, formal education, and cultural sustainability
Safeguarding  and  critical-heritage  scholarship  provide  the  normative  starting  point.  ICH 
depends on continued practice, transmission, recreation and participation, while institutional 
definitions  of  value  can  privilege  expert  authority  and  misrecognise  heterogeneous 
community  claims  (UNESCO,  2003;  Smith,  2006;  Waterton  &  Smith,  2010).  Cultural 
accountability  is  therefore  used  here  as  an  author-level  interpretive  constraint:  curricular 
decisions  should  remain  answerable  to  provenance,  embodied  practice,  community-
recognised meanings and relevant knowledge holders. It is not treated as a Delphi-rated latent 
construct.

2.2 STEAM integration, project learning, and curriculum alignment
STEAM  research  supports  problem-responsive  interdisciplinarity  rather  than  compulsory 
equal representation of all  five disciplines (English,  2016; Perignat & Katz-Buonincontro, 
2019; Chappell et al., 2025). Constructive alignment supplies the minimum curriculum logic: 
intended outcomes, activities and assessment should reinforce one another (Biggs, 1996). For 
ICH, disciplinary resources should therefore enter because the cultural problem and learning 
objective require them, not because every STEAM label must be visible.

2.3 Technology-enhanced learning: technology choice and cultural accountability
TPACK links technology to content and pedagogy, while digital-heritage research shows that 
digitising embodied ICH is necessarily selective (Mishra & Koehler, 2006; Hou et al., 2022). 
The decision rule used here is parsimonious: technology should serve the learning task and 
have defensible implications for representation, attribution and cultural boundaries.

2.4 Multiliteracies, TESL, and digital multimodal composing
Multiliteracies broadens literacy beyond written language,  and DMC research shows how 
language, digital literacy and multimodal design can be combined (New London Group, 1996; 
Hafner, 2014). Reviews nevertheless emphasise task-specific assessment and direct evidence 
of  language  development  (Zhang et  al.,  2023;  Jiang & Hafner,  2024).  ICH may provide 
culturally  consequential  content  for  such  tasks,  but  cultural  material  should  not  become 
decorative input for practising a dominant language (Davoodi, 2024).

2.5 Conceptual synthesis and study contribution

The  study  does  not  propose  a  new  general  theory.  Its  contribution  is  a  parsimonious 
architecture  that  places cultural  accountability  around three familiar  curriculum problems: 
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selecting  disciplinary  resources,  aligning  activities  and  assessment,  and  creating  feasible 
implementation  conditions.  The  empirical  contribution  is  expert  endorsement  of  the 
operational  domains,  not  evidence that  the architecture improves learning or safeguarding 
outcomes (Diamond et al., 2014).

2.6 Assumptions and alternative explanation
Three revisable assumptions guide the analysis: formal education supports ICH only under 
enabling  cultural  and  institutional  conditions;  good  STEAM integration  does  not  require 
maximal disciplinary presence; and digital representation is selective rather than neutral (Aral, 
2022; English, 2016; Hou et al.,  2022). A simpler competing explanation is that the final 
architecture mainly restates good curriculum design. The narrower heritage-specific claim is 
that  familiar  mechanisms  are  constrained  by  cultural  accountability;  comparative 
implementation research is needed to establish any advantage over simpler alternatives.

3.Methodology

3.1 Study design, setting, and scope
A  three-round  Delphi  design  was  used  because  the  aim  was  to  construct  and  refine  a 
normative curriculum architecture from distributed expertise rather than estimate population 
parameters (Beiderbeck et al., 2021; Diamond et al., 2014).

The doctoral research was registered at Universiti Kebangsaan Malaysia (UKM), while all 
expert participants were based in China and recruited from universities, research institutes and 
ICH practice/protection organisations.

3.2 Expert selection and recruitment
Purposive  sampling,  supplemented  by  expert-network  referral,  recruited  18  panellists:  six 
STEAM/educational-technology  specialists,  eight  ICH  researchers  or  curriculum-related 
scholars,  and  four  ICH  bearers/practitioners.  Eligibility  considered  topic  relevance, 
professional  standing,  experience,  familiarity  with  the  research  problem  and  capacity  to 
complete repeated rounds (Beiderbeck et al., 2021).

All  18  enrolled  experts  completed  all  three  rounds.  A  complete  pre-enrolment  invitation 
denominator was not preserved, so no recruitment response rate is reconstructed. Because 
recruitment targeted people already engaged with ICH, STEAM or educational technology, 
the panel may have been more receptive to integration than a broader university population; 
consensus is therefore interpreted as panel endorsement rather than a population estimate.

Table 1. Delphi panel composition and selection rationale (full recruitment and screening 
audit in Supplementary Table S8)

Expert category n Rationale

STEAM / educational 
technology 6

STEAM education, learning science, maker education, 
and educational technology; provides technology-
integration and interdisciplinary-pedagogy expertise.

ICH researchers / 
curriculum-related 
scholars

8
ICH education, heritage protection, cultural theory, 
curriculum and related research; two had Khoomei-
related teaching/research expertise.

ICH bearers / 
practitioners 4

Recognised practitioners across ICH domains; 
provides practice-based cultural authority and 
feasibility judgement.
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Expert category n Rationale

Total 18 Cross-sectoral panel; all 18 enrolled experts completed 
all three rounds.

3.3 Instrument development, item generation, and piloting
The  Round  1  questionnaire  was  developed  from  targeted  literature  on  ICH  education, 
STEAM, curriculum alignment,  technology integration and implementation barriers.  Three 
individuals  familiar  with  ICH  and  STEAM,  but  not  Delphi  panellists,  reviewed 
comprehensibility, redundancy, response flow and wording; this preparatory review was not 
treated as psychometric validation.

Table 2. Initial item-generation traceability (full source and generation audit in 
Supplementary Table S8)

Initial domain R1 
items

Primary conceptual 
source Function in item generation

DIISE: 
definition 3

Integrated STEM/STEAM 
definitions; living-heritage 
safeguarding; 
project/inquiry learning 
(UNESCO, 2003; English, 
2016; Perignat & Katz-
Buonincontro, 2019).

Established the conceptual 
boundary; treated as a Round 1 
anchor rather than a repeatedly 
rated operational dimension.

IISPVO: value 
objectives 5

STEAM literacies, 
interdisciplinary problem 
solving, and heritage-
transmission aims (Pillai & 
Achilles, 2015; Perignat & 
Katz-Buonincontro, 2019; 
Chappell et al., 2025).

Specified intended learner 
capacities and cultural-
educational purposes.

IISCD: 
curriculum 
design

10

Interdisciplinary curriculum 
design, authentic/project 
learning, and constructive 
alignment (Biggs, 1996; 
English, 2016; Chappell et 
al., 2025).

Specified curriculum structure, 
task logic, interdisciplinarity, 
assessment, and cultural 
content.

IISPI: 
implementation 15

Project/problem-based and 
active learning, formative 
assessment, technology 
integration, and co-teaching 
(Black & Wiliam, 1998; 
Mishra & Koehler, 2006; 
Perignat & Katz-
Buonincontro, 2019).

Specified enactment strategies 
and teacher/learner roles.
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Initial domain R1 
items

Primary conceptual 
source Function in item generation

DIISP: barriers 11

ICH formal-education and 
higher-education 
implementation constraints 
(Aral, 2022; Šantek et al., 
2025; Zeng et al., 2025).

Specified teacher, curriculum, 
resource, policy, assessment, 
and stakeholder constraints.

Round 1 contained 44 rated items:  three definitional  statements and 41 operational  items 
across  value  objectives,  curriculum  design,  pedagogical  implementation  and  barriers. 
Subsequent  items  were  revised,  merged,  deleted  or  added  through  coded  comments  and 
controlled feedback.

3.4 Delphi rounds and controlled feedback
Table 3. Three-round procedure, retention, and item transitions (complete item results in 

Supplementary Tables S2-S4)

Roun
d Period Valid Items rated Function

R1 9–31 Oct 
2025 18/18

44: DIISE 3; IISPVO 5; 
IISCD 10; IISPI 15; 
DIISP 11

Concept clarification, baseline 
ratings, and open item 
generation. DIISE established as 
a definitional anchor.

R2 8–25 Nov 
2025 18/18 53: IISPVO 8; IISCD 11; 

IISPI 17; DIISP 17

Controlled feedback; deletion, 
merging, and wording revision; 
recurring suggestions added; 
single-expert suggestions 
screened separately.

R3 6–20 Dec 
2025 18/18 52: IISPVO 7; IISCD 13; 

IISPI 16; DIISP 16

Final-round rating; convergence 
audit for comparable items; two 
R3-only additions provisionally 
endorsed.

Open  comments  were  coded  by  dimension,  recurrence,  conceptual  overlap  and  wording 
problem, creating an auditable bridge from qualitative feedback to item decisions. Round 2 
contained 53 operational items; Round 3 contained 52.

Later rounds supplied controlled group feedback on prior ratings and decisions. This supports 
iterative  refinement  but  may  also  encourage  conformity,  so  later-round  agreement  is 
interpreted  as  endorsement  rather  than  proof  that  retained  items  are  uniquely  optimal 
(Beiderbeck et al., 2021). The three Round 1 definition statements were not re-rated and are 
treated only as a conceptual anchor.

Figure 1. Delphi evidence chain, item-generation pathway, and decision logic
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3.5 Data analysis, consensus, concordance, and stability
Because  Delphi  has  no  universal  consensus  threshold,  item  decisions  combined  central 
tendency, dispersion, qualitative justification and transition rules (Diamond et al., 2014; von 
der Gracht, 2012). Mean >3.66 and/or mode = 5 made an item eligible for retention; mean 
>4.50  was  treated  only  as  strong  descriptive  support.  Median,  sample  SD,  IQR and  the 
percentage of ratings at 4-5 were reported for every item.

Kendall's W was used only as a dimension-level rank-concordance diagnostic, not as an item-
retention gate. For the 49 items directly comparable between Rounds 2 and 3, stability was 
described by changes in mean, median, IQR and percentage agreement (Holey et al., 2007).

Participant-linked  Kappa  and  a  legacy  custom stability  index  were  excluded  because  the 
deidentified submission archive did not permit reproducible reconstruction. Reproducibility 
took precedence over retaining unauditable statistics.

The previously reported Cronbach alpha of .810 described a historical four-attribute expert-
screening rubric and was not used as evidence of Delphi consensus, instrument validity or 
expert quality.

Table 4. Statistical and decision criteria used in the revised Delphi analysis

Indicator Purpose Use in the revised article

Mean / mode

Item-level central 
tendency and study-
specific retention rule 
(Diamond et al., 
2014; von der Gracht, 
2012).

Mean >3.66 and/or mode=5 made an 
item eligible for retention; mean >4.50 
is a stricter descriptive category, not a 
universal Delphi rule.

Median / SD / 
IQR

Distribution and 
dispersion diagnostics 
(Holey et al., 2007; 
von der Gracht, 
2012).

Used to identify heterogeneity and 
wording requiring clarification; not 
interpreted as interchangeable with 
consensus.
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Indicator Purpose Use in the revised article

% agreement 
(ratings 4–5)

Absolute item-support 
descriptor used in 
Delphi reporting 
(Holey et al., 2007; 
Diamond et al., 
2014).

Reported descriptively for every item in 
Supplementary Tables S2–S4.

Binary >66.7% 
support

Study-specific 
screening rule for 
single-expert 
candidates; not a 
universal cut-off 
(Diamond et al., 
2014).

Eligibility rule for separately presented 
R2 refinement checks; it did not 
guarantee retention when 
overlap/conceptual consolidation 
applied.

Kendall’s W

Within-round relative 
rank concordance 
diagnostic (von der 
Gracht, 2012; 
Beiderbeck et al., 
2021).

Reported by round/dimension in S7 as a 
diagnostic only; not an item-retention 
gate.

R2–R3 
distributional 
stability

Between-round 
descriptive 
convergence without 
respondent linkage 
(Holey et al., 2007).

For 49 directly comparable items, 
reports Δmean, Δmedian, ΔIQR, and 
Δagreement; full audit in S5.

Kappa / legacy 
custom stability 
index

Legacy diagnostics 
excluded where 
reproducibility could 
not be established 
(Beiderbeck et al., 
2021).

Removed from revised 
inferential/retention claims because 
they cannot be reproducibly audited 
from the deidentified submission 
archive.

Cronbach α=.810

Historical internal-
consistency statistic 
for the screening 
rubric; not consensus 
or validity evidence 
(Tavakol & Dennick, 
2011).

Not used to establish expertise, 
instrument validity, or Delphi 
consensus.

3.6 Item-transition and reporting audit
All  rated  items  and  round-specific  statistics  are  reported  in  the  Supplementary  Material. 
Between Rounds 2 and 3, 49 items were directly comparable, one curriculum-design item was 
substantially reformulated, three R2-only items were deleted and two curriculum-design items 
were introduced only in Round 3.

For the 49 directly comparable items, the median absolute mean change was 0.111; 42/49 
medians  were  unchanged;  the  median  absolute  IQR change  was  0;  and 38/49  agreement 
proportions changed by no more than one expert-equivalent (5.6 percentage points). Because 
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the two R3-only items had no subsequent re-rating, they are treated as provisionally endorsed 
rather than longitudinally converged.

3.7 Ethics and transparency
Ethical  approval  was granted by the UKM Research Ethics  Committee (JEP-2025-751;  9 
October  2025-8 October  2028).  All  formal  recruitment  and data  collection occurred after 
approval.  Participants  provided  informed  consent  and  data  were  deidentified  and  stored 
securely.

4. Results

4.1 Round-by-round development and transition audit
The Delphi process moved from conceptual clarification to operational refinement. Round 1 
established a definitional anchor and generated revisions; Round 2 was the principal filtering 
and expansion stage; and Round 3 produced the reported 52-item operational structure.

The  final  structure  comprises  seven  value-objective  indicators,  13  curriculum-design 
indicators,  16  pedagogical-implementation  indicators  and  16  structural/ecosystem-barrier 
indicators. Two of the 13 curriculum-design indicators were introduced only in Round 3 and 
remain provisionally endorsed.

Table 5. High-value item transitions across the three Delphi rounds (complete audit in 
Supplementary Tables S5-S6)

Dimensio
n Issue / item family Transition Interpretation

DIISE Three definition 
statements

Synthesised after 
R1

Retained as conceptual 
anchor; not re-rated and not 
described as a three-round 
consensus dimension.

IISPVO

Real-world problem 
solving; hands-on 
skills; knowledge 
transfer

Added in R2 from 
recurring 
comments

Retained in the final value-
objective set. Career-
interest/further-study item 
deleted after R2 because of 
lower salience and 
conceptual overlap.

IISCD

Equal/balanced 
integration; integration 
beyond fixed STEAM 
domains

Revised, merged, 
or reformulated

Final design emphasises 
problem-driven integration, 
multidimensional 
assessment, localisation, 
and interdisciplinary 
development.

IISPI

Technology-centred 
wording; standards-
based equal-literacy 
statement

Substantially 
reframed / deleted

Technology retained only as 
pedagogically justified 
mediation; equal-literacy 
standards item deleted after 
R2 because of dispersion.
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Dimensio
n Issue / item family Transition Interpretation

DIISP Institutional/ecosystem 
barriers

Expanded and 
consolidated

Final set captures 
stakeholder alignment, 
social resources, facilities, 
incentives, assessment, 
policy, and risk of 
superficial implementation.

4.2 Final value objectives (IISPVO)
The  seven  value-objective  indicators  emphasised  transferable  interdisciplinary  capability, 
including applying knowledge to real problems, rather than a narrow employability rationale.

4.3 Curriculum design (IISCD)
The  13  curriculum-design  indicators  supported  authentic,  student-centred  problems, 
interdisciplinary  development,  creativity  and  meaningful  assessment.  The  set  favours 
selecting  disciplinary  resources  according  to  the  cultural  problem  and  learning  objective 
rather  than  requiring  equal  presence  of  all  five  STEAM  domains.  Two  Round  3-only 
additions - multidimensional assessment and explicit attention to local/regional/institutional 
characteristics - require future re-rating.

4.4 Pedagogical implementation (IISPI)
The  16  pedagogical-implementation  indicators  strongly  supported  selective  STEAM 
integration, project/task-based learning, learning by doing, cross-disciplinary co-teaching and 
teacher facilitation. A technology-centred formulation that was weak earlier in the process 
was retained only after technology was reframed as a pedagogically justified resource rather 
than an independent curricular end.

4.5 Structural and ecosystem barriers (DIISP)
The 16 barrier indicators identified institutional conditions rather than learner deficits. High-
rated concerns included insufficient time, space, facilities and materials; lack of professional 
development; weak use of social and informal resources; assessment and policy constraints; 
and risks of superficial or symbolic implementation.

Table 6. Selected final-round item-level evidence (complete Round 3 results in Supplementary 
Table S4)

ID Selected final item R3 
mean

Agree 4
–5 Interpretive role

IISPVO-
7

Apply interdisciplinary knowledge to 
real problems 4.78 94.4% Transferable problem-

solving capability.

IISCD-4

Curriculum tasks should be student-
centred and oriented toward 
authentic, real-world problem-
solving.

4.72 100.0% Authentic task as a 
design principle.

IISCD-9

Learning outcomes should 
demonstrate design, innovation, 
cultural interpretation, and 
meaningful applications.

4.78 94.4%
Aligns creativity with 
meaningful 
assessment.
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ID Selected final item R3 
mean

Agree 4
–5 Interpretive role

IISPI-16

Unequal integration of the five 
STEAM disciplines is acceptable 
when cultural problems, learning 
objectives, and available expertise 
justify the selection of disciplines.

4.89 100.0%
Selective integration; 
rejects equal-coverage 
formalism.

IISPI-13
Project-based and task-driven 
learning should be used to organise 
extended ICH–STEAM activities.

4.83 100.0% Project/task structure 
for enactment.

IISPI-2

Teaching should involve cross-
disciplinary collaboration or co-
teaching among heritage bearers, 
subject teachers and technology 
specialists.

4.83 100.0%
Expertise distributed 
across teachers and 
bearers.

DIISP-1
4

The lack of professional development 
for ICH–STEAM teachers may limit 
their capacity for interdisciplinary, 
technological and culturally 
responsive instruction.

4.89 100.0%
Institutional ecology 
and social resources 
matter.

DIISP-4

Time, space, facilities, and material 
resources may be insufficient to 
sustain project-based heritage 
learning in the long term.

4.94 100.0%
Practical/infrastructural 
capacity is a binding 
condition.

DIISP-1
2

The lack of localised and culturally 
appropriate ICH–STEAM teaching 
materials may constrain 
implementation.

4.67 100.0%

Localised, culturally 
appropriate teaching 
materials are an 
implementation 
condition.

4.6 Consensus-derived curriculum architecture
Figure 2 summarises the interpretation adopted here. Cultural accountability is an author-level 
constraint  drawn  from  safeguarding  and  critical-heritage  scholarship,  not  a  fifth  Delphi-
derived latent variable. The four operational domains specify intended learner development, 
curriculum design, pedagogical enactment and implementation conditions. Technology sits 
within these domains as a resource whose use must be justified by both the learning task and 
the cultural implications of representation.

Figure 2. Delphi-derived operational domains interpreted through a cultural-accountability 
constraint
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5. Discussion

5.1 What is original about the architecture?
The most economical interpretation is that the panel endorsed a culturally constrained version 
of  familiar  good curriculum design  rather  than  a  wholly  new educational  theory.  Project 
learning,  curriculum  alignment,  co-teaching,  technology  integration  and  professional 
development  already  have  established  rationales  (Biggs,  1996;  Mishra  &  Koehler,  2006; 
Perignat & Katz-Buonincontro, 2019). The heritage-specific contribution is narrower: these 
mechanisms are interpreted through cultural accountability so that disciplinary integration, 
technology, assessment and implementation remain answerable to living practice, provenance 
and relevant knowledge holders (UNESCO, 2003; Smith, 2006).

This interpretation addresses three recurrent risks: formalisation can displace living authority; 
STEAM can become disciplinary formalism; and technology can substitute representation for 
embodied practice (Aral, 2022; English, 2016; Hou et al., 2022). Relevant knowledge holders 
should  not  be  assumed  to  represent  a  homogeneous  community  position;  contested 
interpretations should remain visible (Waterton & Smith, 2010).

5.2 Technology use under cultural accountability
Technology is neither rejected nor celebrated. It is used when it serves the learning task and 
when its representation does not obscure provenance, context or authority (Mishra & Koehler, 
2006; Hou et al., 2022). This also avoids treating authenticity as a fixed essence: curricular  
representations  may  adapt,  but  their  relation  to  practitioners  and  cultural  context  should 
remain explicit (Smith, 2006).

5.3 Implications for TESL, applied linguistics, and multimodal learning
ICH-centred language tasks could combine disciplinary language, oral histories, performance, 
video,  annotation  or  multimodal  composition,  making  them  plausible  contexts  for 

ICTELL2026 Proceedings  |  eISSN 3083-9513 83



intercultural  explanation  and  DMC (Hafner,  2014;  Jiang  et  al.,  2024).  This  is  a  transfer 
hypothesis, not evidence of language development.

At minimum, cultural material should remain connected to relevant knowledge holders, and 
assessment should distinguish language/communication, disciplinary reasoning, multimodal 
design and cultural accountability unless a composite score is validated (Liu & Lam, 2026).

Table 7. Language-education transfer map and falsifiable validation targets

Architecture 
component

TESL / applied-
linguistics design 

function

Future observable 
outcome

Status in this 
study

Cultural 
accountability + 
relevant knowledge 
holders

Select culturally 
consequential sources and 
involve people able to 
contextualise, attribute, or 
contest their educational 
use (UNESCO, 2003; 
Smith, 2006).

Intercultural 
explanation quality; 
provenance/attribution 
awareness; culturally 
accountable source 
use.

Theoretical 
transfer only; not 
measured.

Problem-driven 
selective integration

Organise content-based 
inquiry requiring 
purposeful disciplinary 
language and interaction 
(English, 2016; Chappell 
et al., 2025).

Disciplinary 
vocabulary, 
interactional 
competence, problem-
explanation quality.

Theoretical 
transfer only; not 
measured.

Digital/multimodal 
activity

Use audio, video, 
visualisation, annotation, 
or composing tools when 
the communicative task 
requires them and examine 
what the representation 
foregrounds or obscures 
(Hou et al., 2022; Jiang & 
Hafner, 2024).

Multimodal literacy, 
critical digital literacy, 
revision quality.

Theoretical 
transfer only; not 
measured.

Aligned 
multidimensional 
assessment

Keep 
language/communication, 
disciplinary reasoning, 
multimodal design, and 
cultural accountability 
analytically distinct unless 
a composite score is 
validated (Biggs, 1996; 
Jiang et al., 2024; Liu & 
Lam, 2026).

Rubric 
validity/reliability; 
feedback uptake; 
language development; 
transfer.

Theoretical 
transfer only; not 
measured.

The panel was not recruited as a TESL panel and no L2 outcomes were measured. Future 
language-education studies should therefore pre-specify language and multimodal outcomes 
and compare ICH-STEAM tasks with credible alternatives (Jiang & Hafner, 2024).
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Figure 3. Conceptual transfer pathway to TESL and applied-linguistics contexts; language 
outcomes require future empirical testing

5.4 Practical and policy implications
For  curriculum  teams,  the  architecture  implies  a  simple  sequence:  identify  the  heritage 
practice and relevant knowledge holders; define cultural and disciplinary outcomes; formulate 
an authentic problem; select only the disciplinary and technological resources required; align 
activities and assessment; and audit institutional feasibility.

Institutions should treat professional development, timetabling, facilities, assessment policy, 
incentives  and  community  partnerships  as  implementation  conditions.  Community 
participation  should  be  substantive  where  decisions  concern  content,  representation, 
attribution or evaluation (UNESCO, 2003).

5.5 Limitations and future research
The  study  has  important  boundaries.  Delphi  produces  structured  expert  endorsement,  not 
causal evidence or proof of sustainable safeguarding (Diamond et al., 2014). The purposive 
panel may favour integration-oriented judgements and cannot statistically represent university 
populations. Four practitioners cannot represent all positions within heterogeneous heritage 
communities.  The Round 1 definition was not re-rated, two curriculum-design items were 
added only in Round 3, affirmative wording and controlled feedback may have increased 
agreement,  and  researcher  judgement  entered  coding,  merging,  wording  and  theoretical 
mapping.

Validation should proceed parsimoniously: re-rate the two Round 3-only items; test feasibility 
and classroom enactment against credible alternatives; pre-specify L2 outcomes in language-
education studies; and require longer-term evidence of continued practice, participation or 
transmission before making safeguarding claims.

6. Conclusion

A three-round Delphi process produced a 52-item Round 3 ICH-STEAM curriculum structure 
across  value  objectives,  curriculum  design,  pedagogical  implementation  and 
structural/ecosystem barriers. Fifty indicators had prior-round rating or precursor histories; 
two curriculum-design additions are  provisionally  endorsed because they were  introduced 
only  in  Round  3.  The  contribution  is  deliberately  parsimonious:  familiar  curriculum 
mechanisms  are  organised  under  a  cultural-accountability  constraint  that  limits  how 
disciplinary integration, technology and assessment are selected and combined. The findings 
establish expert  endorsement within this panel,  not classroom effectiveness,  unique model 
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superiority,  language  gains  or  sustainable  safeguarding.  Multimodal  language  education 
remains a theoretically grounded transfer context requiring direct empirical validation.
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Abstract

Intangible  cultural  heritage  (ICH)  education  increasingly  intersects  with  STEAM,  yet 
universities still  face a practical problem: how to combine interdisciplinary expertise with 
culturally  legitimate  teaching  without  allowing  technical  innovation  to  displace  living 
transmission. This qualitative study examined that problem through semi-structured interviews 
with eight university educators and heritage bearers in China. Interviews generated 663 minutes 
of audio and approximately 110,000 Chinese-language transcript words. Codebook-assisted 
thematic  analysis  in  NVivo  14  produced  five  themes:  value  objectives,  course  design, 
pedagogical  implementation,  faculty  requirements,  and  institutional  support.  Participants 
treated  ICH  transmission  as  the  organising  purpose,  STEAM  disciplines  as  selectively 
mobilised resources, and collaboration as necessary because cultural and pedagogical expertise 
were  complementary  but  not  interchangeable.  The  resulting  Dual  Mentorship  proposition 
specifies role coordination rather than a universal staffing model. Institutional time, workload 
recognition, resources, and cross-department coordination enabled this collaboration. The study 
does not test student learning or the comparative effectiveness of Dual Mentorship; it identifies 
implementation conditions that warrant direct classroom evaluation.

Keywords: dual mentorship, higher education, intangible cultural heritage, STEAM, thematic 
analysis

Introduction

The 2003 UNESCO Convention defines safeguarding through continued practice, transmission, 
and recreation rather than static preservation and assigns communities, groups, and individuals 
a central role in that process (UNESCO, 2003). Formal education can broaden access to ICH, 
but curricular inclusion does not by itself secure living transmission; institutionalisation can 
standardise or decontextualise practice when community participation and culturally grounded 
judgement  are  weak  (Aral,  2022;  Kirshenblatt-Gimblett,  2004;  Labrador,  2022;  Van 
Doorsselaere, 2021). Heritage scholarship therefore cautions against treating universities as 
neutral containers of culture: recognition is negotiated, and expert or institutional authority does 
not automatically substitute for community-based meaning (Waterton & Smith, 2010). The 
educational problem is consequently not how much heritage content enters the curriculum, but 
how formal teaching remains answerable to the practices and people from which that heritage 
derives.
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STEAM can provide useful disciplinary resources for heritage-related inquiry, but placing 
science,  technology,  engineering,  arts,  and  mathematics  side  by  side  is  not  meaningful 
integration.  Integrated STEM/STEAM research instead emphasises purposeful  connections 
around authentic problems, with disciplines contributing according to the task rather than in 
equal proportions (Kelley & Knowles, 2016; Perignat & Katz-Buonincontro, 2019; Quigley et 
al., 2017). Recent empirical work strengthens this implementation focus. An interview-based 
C-STEAM study in China found that cultural content must be integrated with disciplinary 
thinking rather than added decoratively (Chen et al., 2023), while an ethnography of university 
ICH martial-arts curricula showed that formal curriculum construction must negotiate local 
knowledge, institutional requirements, and transmission practice (Cheng & Guo, 2024). In 
parallel,  a  four-year  mixed-methods  study  found  substantial  variation  in  how  teachers 
understand  and  enact  STEAM,  indicating  that  a  single  definition  does  not  translate 
automatically into classroom practice (Boice et al., 2024).

Teacher capacity is therefore an implementation condition rather than a background variable. 
Pedagogical content knowledge distinguishes subject expertise from knowing how to make that 
expertise teachable, and TPACK shows that technology must be coordinated with content and 
pedagogy rather than treated as an independent add-on (Mishra & Koehler, 2006; Shulman, 
1986). Professional-development research further shows that effective learning for teachers is 
active,  content-focused, coherent,  sustained, and collaborative (Garet  et  al.,  2001).  Recent 
STEAM  evidence  is  consistent  with  this  principle:  integrated-STEAM  professional 
development can strengthen teachers’ PCK (Martins & Baptista, 2024), and partnerships with 
STEAM experts  can expand teachers’  capacity  to  design and implement  interdisciplinary 
lessons (Kessler et al., 2024). These findings make it unnecessary to assume that one instructor 
should master every cultural, pedagogical, scientific, and technological domain.

The remaining research gap is narrower. Existing scholarship establishes the importance of 
living-heritage  participation,  interdisciplinary  design,  teacher  learning,  and  institutional 
collaboration, but it specifies less clearly how cultural judgement, curriculum responsibility, 
and technical expertise should be coordinated when they are distributed across different actors 
in higher education. Boundary-crossing theory offers a parsimonious explanation: coordination 
is required because different forms of expertise are complementary but not interchangeable 
(Akkerman & Bakker, 2011). Accordingly, the study uses one concise conceptual framework 
to guide interpretation: living-heritage accountability defines the cultural boundary, boundary 
crossing  explains  role  coordination,  and  institutional  conditions  explain  whether  that 
coordination can be enacted. PCK/TPACK and professional-development research serve as 
supporting literatures rather than additional co-equal theories.

This study asks: How do frontline ICH educators and heritage bearers in China understand the 
constraints  of  ICH–STEAM  implementation,  and  what  pedagogical,  professional,  and 
institutional supports do they consider necessary? The aim is not to test the effectiveness of 
STEAM or to establish a universal staffing model. It is to identify implementation conditions 
and to examine whether a role-based Dual Mentorship arrangement offers a defensible way to 
coordinate culturally grounded and pedagogical expertise within formal higher education.

Methodology

Research Design

A  qualitative  semi-structured  interview  design  was  used  because  the  research  question 
concerned experienced practitioners’ interpretations of implementation rather than population 
estimates. The doctoral research was registered at Universiti Kebangsaan Malaysia (UKM), 
while participants and data collection were located in China. Purposive sampling was used to 
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identify  information-rich  participants  with  direct  experience  in  university  ICH  teaching, 
heritage transmission or safeguarding, or ICH-related curriculum development (Palinkas et al., 
2015). Sample adequacy was judged by sample specificity, dialogue quality, and thematic 
sufficiency rather than statistical representativeness (Guest et al., 2020; Malterud et al., 2016).

Sample and Data Collection

Potential participants who met the inclusion criteria were approached directly through formal 
invitation and consent materials. Selection considered the ICH domain taught or practised, 
professional  role,  educational  background,  teaching  or  practice  experience,  institutional 
context, geographical diversity, and willingness to discuss concrete implementation experience. 
Eight  participants  were  recruited:  university  educators,  heritage  bearers,  artists,  and 
practitioner-researchers  with  13–43  years  of  relevant  experience.  Their  fields  included 
folklore/ethnomusicology, Suzhou embroidery, jade carving, Hangzhou embroidery, Shanghai-
style lacquerware, Miao batik/ethnic costume, and music aesthetics. The heterogeneous sample 
was intentional because the study examined cross-domain implementation conditions rather 
than one craft alone.

Interviews were conducted online or face to face from 10 to 17 January 2026. The guide 
addressed  understandings  of  ICH–STEAM,  course  and  assessment  design,  professional 
preparation,  and institutional  conditions.  The eight  interviews totalled 663 minutes (mean 
approximately 83 minutes) and were recorded with permission and transcribed verbatim in 
Chinese. Coding was conducted in Chinese; selected quotations were translated into English 
after theme development. No independent back-translation procedure was documented, so none 
is  claimed.  Participants  also  supplied  or  identified  teaching  materials,  online  resources, 
presentation materials, and institutional documents. These materials clarified examples and 
supported contextual triangulation but were not coded as a second or co-equal corpus.

Analyzing of Data

NVivo 14 supported codebook-assisted thematic analysis. Braun and Clarke’s phases were used 
as a procedural scaffold, but the study is not presented as reflexive thematic analysis because it 
employed a shared codebook and reliability checks (Braun & Clarke, 2006, 2021). Coding 
moved  from  392  initial  concepts  and  1,431  coded  reference  points  to  116  preliminary 
categories, 17 core categories, and five final themes. Before formal coding, the researcher and 
a graduate assistant completed a three-day calibration exercise using 10% of the interview 
material. Subsequent coding comparison produced raw section-level agreement from 75.42% 
to  91.97%;  after  discrepancy  discussion  and  codebook  refinement,  the  archived  final 
consistency statistic was Cohen’s κ = .83. Percentage agreement and κ are reported separately 
because they are different statistics. Three participants reviewed the thematic interpretation for 
plausibility.  The  first  author’s  position  as  a  university  arts  educator  supported  domain 
understanding but could privilege educational interpretations; reflexive notes and supervisory 
review were used to challenge assumptions and competing explanations.

Ethical  approval  was  granted  by  the  UKM  Research  Ethics  Committee  (JEP-2025-751; 
approval period 9 October 2025–8 October 2028), with China identified as the approved study 
site. Participation was voluntary; informed consent and recording permission were obtained 
before interview. Participants were anonymised by code, and identifying details were omitted 
from reporting.

Findings / Results

Five themes described participants’ accounts of viable ICH–STEAM implementation: value 
objectives, course design, pedagogical implementation, faculty requirements, and institutional 
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support.  The  17  core  categories  are  consolidated  in  Table  1  for  concise  reporting;  this 
compression  changes  presentation,  not  the  underlying  coding  hierarchy.  The  themes  are 
participant perspectives and cross-case interpretations, not measured effects on students.

Table 1. Summary of Themes, Analytic Dimensions, and Coding Evidence

Theme Underlying core 
categories

Reference 
points

Core finding

Value 
objectives

Development needs; 
educational value; practical 
motivation

170 Living transmission remained 
the organising purpose; 
innovation was accepted when 
connected to cultural continuity.

Course design Course relationship; 
evaluation; project 
development; integrated 
understanding

311 Participants described several 
integration logics rather than an 
equal-weight STEAM formula.

Pedagogical 
implementation

Teacher role; teaching 
mode; implementation 
process; reported learning 
outcomes

547 Hands-on/project/problem work 
and technology were valued 
when they supported inquiry, 
iteration, reflection, and cultural 
interpretation.

Faculty 
requirements

Competence; professional 
development; self-efficacy

215 No single instructor was 
expected to carry all cultural, 
pedagogical, and technical 
expertise; professional learning 
and collaboration were required.

Institutional 
support

Implementation resistance; 
support system; ecosystem 
collaboration

222 Time, workload recognition, 
resources, funding, leadership, 
and cross-department 
coordination shaped feasibility.

Value objectives placed heritage transmission before disciplinary display. R1 described ICH 
education as necessary for both “cultural inheritance” and “cultural innovation,” while also 
framing integrated study as holistic education.  Participants did not  reject  innovation;  they 
judged  it  by  whether  it  remained  connected  to  the  heritage  practice.  Course  design  was 
correspondingly plural: the data included science-centred integration, ICH-as-platform with 
STEAM-as-tools, engineering-oriented problem solving, and holistic/systemic integration. R4 
linked locally grounded content to project design by explaining that the paper-making process 
contains scientific and technological aspects that can be examined through different disciplinary 
perspectives.

Pedagogical implementation emphasised structured experience rather than technology for its 
own  sake.  Participants  valued  hands-on  work,  problem-  and  project-based  activity, 
collaborative inquiry, and iterative design. Here PBL means problem-based learning and PjBL 
means project-based learning; the terms are not used interchangeably. Faculty requirements 
centred on the difficulty of concentrating cultural, pedagogical, and technical expertise in one 
person.  Participants  therefore  favoured  professional  learning,  co-design,  and collaboration 
rather  than  the  “super-teacher”  assumption.  Institutional  support  formed  the  final  theme: 
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restricted time, unclear curriculum status, resource constraints, funding, workload, and cross-
department coordination influenced whether collaborative teaching could occur.

For template-constrained reporting, the five themes are organised into eight reported subthemes 
in Table 2. Each reported subtheme is anchored by a representative verbatim quotation. The 17 
underlying core categories remain part of the coding hierarchy in Table 1 but are not presented 
as separate formal subthemes.

Table  2.  Representative  Participant  Quotations  for  the  Five  Themes  and  Eight  Reported  
Subthemes

Discussion

Theme / reported 
subtheme Representative quotation Source status

Value objectives – 
holistic/cultural purpose

“The key to integrating intangible cultural 
heritage with STEAM is holistic education.”

R1, verbatim 
archived 
quotation

Value objectives – 
transmission and 

innovation

“This is not only about cultural inheritance but 
also about cultural innovation and industrial 

development.”

R1, verbatim 
archived 
quotation

Course design – 
interdisciplinary 

integration

“This course provides a platform for 
interdisciplinary integration, allowing students 
to learn not only about culture and skills but 

also about science, technology, engineering, art 
and mathematics.”

R1, verbatim 
archived 
quotation

Course design – 
local/project 

contextualisation

“By applying different disciplinary 
perspectives and tools, we can improve the 
design and delivery of ICH project-based 

courses.”

R4, verbatim 
archived 
quotation

Pedagogical 
implementation – 

practice and cognition

“It is not just about hands-on training; it is also 
about brain training.”

R1, verbatim 
archived 
quotation

Faculty requirements – 
professional/curriculum 

development

“The promotion of this curriculum is based on 
the dual needs of teaching and scientific 

research.”

R1, verbatim 
archived 
quotation

Faculty requirements – 
implementation burden

“We are building the bridge while walking on 
it.”

Verbatim teacher 
quotation; 

participant code 
not preserved in 
archived extract

Institutional support – 
leadership

“For frontline teachers, the most important 
factor is whether the school supports you.”

Verbatim 
participant 
quotation; 

participant code 
not preserved in 
archived extract
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The findings support  a  simple interpretation:  ICH–STEAM implementation is  primarily  a 
coordination problem. Heritage-education studies already show that formal inclusion does not 
automatically safeguard living practice (Aral, 2022; Labrador, 2022; Van Doorsselaere, 2021), 
while Chinese empirical studies show that culturally grounded content and local knowledge 
must be negotiated within formal curricula (Chen et al., 2023; Cheng & Guo, 2024). The present 
data add a role question to that literature. Participants did not describe cultural judgement, 
curriculum design, and technical expertise as interchangeable. The contribution is therefore not 
the general claim that collaboration matters; it is the specification of what must be coordinated 
and where authority should remain visible.

This interpretation also narrows what “STEAM integration” means. Contemporary STEAM 
research  treats  integration  as  purposeful  problem-centred  coordination  rather  than  the 
simultaneous  presence  of  five  disciplines  (Kelley  &  Knowles,  2016;  Perignat  &  Katz-
Buonincontro, 2019), and recent teacher research shows that enactment varies substantially 
across educators (Boice et al., 2024). The interview data are consistent with that literature: 
participants described several integration logics and used science or technology selectively. For 
ICH, the additional constraint is  living-heritage accountability.  A technically sophisticated 
activity  is  not  automatically  educationally  legitimate  if  it  displaces  culturally  grounded 
interpretation. The simplest boundary is therefore heritage-centred integration: disciplines are 
mobilised when they serve a heritage problem, not to display disciplinary completeness.

Dual Mentorship should consequently be understood as a role arrangement, not as a new general 
theory or a proven intervention. PCK and TPACK already explain why content, pedagogy, and 
technology are distinct but related forms of teacher knowledge (Mishra & Koehler,  2006; 
Shulman,  1986),  while  boundary  crossing  explains  why  coordination  is  required  across 
complementary expertise (Akkerman & Bakker, 2011). In the present data, heritage bearers 
contribute  embodied  and  culturally  grounded  judgement;  university  educators  organise 
curriculum, scaffolding, assessment, and student support; technical specialists are added when 
a task requires scientific, digital, or engineering knowledge. This role allocation also avoids 
assuming that any one bearer represents a homogeneous community. Its practical value is as a 
design proposition that institutions can test, not as a universal staffing prescription.

The faculty and institutional themes mostly reproduce established implementation findings 
rather than demanding additional theory. Professional development is more effective when it is 
active, coherent, content-focused, sustained, and collaborative (Garet et al., 2001), and recent 
STEAM  studies  show  benefits  from  PCK-oriented  development  and  partnership  with 
disciplinary experts (Kessler et al., 2024; Martins & Baptista, 2024). Participants’ proposals—
co-design workshops, demonstration lessons, case resources, faculty learning communities, and 
technical clinics—are therefore best interpreted as practical forms of established professional-
learning principles.  Likewise, planning time, workload recognition, funding, facilities, and 
coordination are general constraints of interdisciplinary teaching. The ICH-specific remainder 
is narrower: institutions must enable collaboration without absorbing cultural judgement into 
university authority.

The evidence also limits the strength of the conclusions. The interviews identify conditions that 
participants consider workable and culturally accountable; they do not show that ICH–STEAM 
improves student learning, that Dual Mentorship outperforms single-instructor or alternative 
team-teaching arrangements, or that the proposed role distinction transfers unchanged across 
ICH communities. Direct learner evidence, classroom observation, comparative designs, and 
community-based evaluation are required for those claims. Keeping the contribution at the 
implementation level preserves explanatory value without converting qualitative perceptions 
into causal effectiveness claims.
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Conclusion

This study identifies a bounded implementation problem in ICH–STEAM higher education: 
cultural,  pedagogical,  and  technical  expertise  must  collaborate,  but  they  are  not 
interchangeable. Participants treated living transmission as the organising purpose, STEAM 
disciplines as selectively used resources, and institutional support as the condition that makes 
coordination  feasible.  Dual  Mentorship  captures  the  central  cultural–pedagogical  role 
relationship, with technical expertise added when required by the task. The study therefore 
contributes an empirically grounded implementation proposition rather than a universal model 
or evidence of student-learning effectiveness.

Recommendations

Universities developing ICH–STEAM courses should begin with a clearly defined heritage 
purpose, select only the disciplinary resources required by that purpose, and assign cultural, 
pedagogical, and technical judgements to actors with relevant expertise. Institutions should 
protect co-planning time, recognise collaborative teaching in workload systems, provide shared 
facilities  and  project  resources,  and  maintain  relationships  with  heritage  communities. 
Professional  development  should  prioritise  co-design  and  practice-based  learning.  Future 
evaluation  should  combine  classroom  observation,  student  evidence,  and  community 
judgement to test both learning outcomes and the comparative value of Dual Mentorship.

Limitations

The  study  has  several  limitations.  The  sample  of  eight  participants  was  purposive  and 
heterogeneous,  so  the  findings  are  analytically  informative  rather  than  statistically 
representative. Evidence came primarily from educator and heritage-bearer accounts; students 
and wider community members were not directly studied. Reported learning outcomes were 
anticipated  or  perceived  rather  than  independently  measured.  Supplementary  materials 
supported  contextual  triangulation  but  were  not  analysed  as  a  co-equal  corpus.  English 
quotations were translated from Chinese after theme development, and no independent back-
translation  protocol  was  documented.  In  addition,  Dual  Mentorship  was  derived  from 
participant accounts and role analysis rather than tested through an intervention. These limits 
restrict claims to implementation perceptions and justify direct classroom and community-
based testing.

Ethics and transparency. Ethical approval was granted by the UKM Research Ethics Committee 
(JEP-2025-751). Participants gave informed consent and recording permission; confidentiality 
and anonymity were maintained through coded reporting and removal of identifying details. 
Raw interview transcripts are not publicly deposited because consent and ethical commitments 
require  confidentiality;  de-identified  coding  summaries  and  the  interview  guide  may  be 
requested from the corresponding author subject to ethical restrictions. The research received 
no external funding. The authors declare no conflict of interest.
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Abstract

 Mongolian Khoomei higher education faces a practical  curriculum question:  how should 
digital and STEAM resources be introduced without displacing the embodied and cultural 
functions that sustain living heritage? This study uses the Analytic Hierarchy Process (AHP) to 
identify curriculum priorities among ten university-based Khoomei experts in Inner Mongolia, 
China. Experts compared four criteria and nineteen sub-criteria using Saaty’s nine-point scale. 
All retained aggregate matrices met the conventional consistency requirement of CR < 0.10. 
Cultural  Heritage  received  the  highest  criterion  weight  (0.4982),  followed  by  Teaching 
Implementation (0.3086), Assessment Framework (0.1308), and STEAM Integration (0.0624). 
Depth of Khoomei techniques, course progression, and traditional cultural content were the 
three highest global sub-criteria. The results indicate relative priorities within the specified 
hierarchy rather than attitudes toward technology or evidence of teaching effectiveness. A 
parsimonious “Heritage-as-Core, STEAM-as-Support” proposition is therefore offered as a 
conceptual guide for technology-enhanced learning: digital tools should be tested where they 
support higher-priority heritage and teaching functions, with educational and cultural outcomes 
evaluated separately.

Keywords: Analytic  Hierarchy  Process,  digital  heritage  education,  Mongolian  Khoomei, 
STEAM education, technology-enhanced learning.

Introduction

Intangible cultural heritage (ICH) is sustained through continued practice, transmission, and 
recreation rather than through documentation alone (UNESCO, 2003; Kirshenblatt-Gimblett, 
2004).  Formal  education  can  support  this  process,  but  institutionalisation  may  also 
recontextualise practices through curricular sequencing, assessment, and credentialing (Aral, 
2022; Van Doorsselaere, 2021). The resulting problem is especially important for performance 
traditions whose knowledge is partly embodied, tacit, and culturally situated (Pegg, 1992; Jiang 
& Wu, 2025).

Mongolian Khoomei is a living vocal tradition recognised by UNESCO and characterised by 
the  production  of  a  fundamental  tone  together  with  focused  overtones  (UNESCO,  2009; 
Bergevin  et  al.,  2020).  Contemporary  higher  education  can  use  acoustic  visualisation, 
recording, digital archives, multimedia production, and other technology-enhanced learning 
(TEL) resources to make aspects of sound and context more accessible (Tan et al., 2024; Wei 
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et al., 2026). Yet the educational value of technology depends on how it serves content and 
pedagogy rather than on tool novelty alone (Mishra & Koehler, 2006).

Recent studies have examined formal ICH education, digital heritage learning, interdisciplinary 
workshops, and community-engaged digital safeguarding (Aral, 2022; Tan et al., 2024; Xia et 
al., 2024; Tan et al., 2026). What remains less clear is how university-based heritage specialists 
prioritise cultural transmission, STEAM integration, teaching implementation, and assessment 
before  a  technology intervention  is  designed.  This  study addresses  that  decision  problem 
through the Analytic Hierarchy Process (AHP), which structures expert pairwise judgements 
into relative priorities within a defined hierarchy (Saaty, 1977, 2008). The research question is: 
How do university-based Khoomei experts prioritise cultural heritage, STEAM integration, 
teaching implementation, and assessment within the current curriculum?

Literature Review

The 2003 UNESCO Convention treats safeguarding as a process that includes transmission, 
education,  documentation,  and  revitalisation,  while  also  emphasising  the  participation  of 
communities, groups, and individuals who create and transmit ICH (UNESCO, 2003, 2015). 
This  living-heritage  perspective  means  that  educational  continuity  cannot  be  reduced  to 
preserving fixed representations. For performance heritage, culturally meaningful learning also 
depends on practice, listening, bodily coordination, and situated judgement (Pegg, 1992; Jiang 
& Wu, 2025).

Digital heritage education introduces a related but distinct problem. Digitisation can document 
or disseminate heritage without necessarily improving learning, whereas TEL requires a defined 
pedagogical function such as explanation, practice, feedback, collaboration, or access (Tan et 
al., 2024; Wei et al., 2026). Research on digital ICH also warns that technical capability does 
not by itself secure cultural continuity or community legitimacy (Tan et al., 2026; Wang & Xie, 
2026). Accordingly, the present study treats digital tools as potential learning mediators rather 
than as independent indicators of educational quality.

STEAM similarly has value when disciplines interact around meaningful problems rather than 
when science, technology, engineering, arts, and mathematics are simply added as separate 
content areas (Perignat & Katz-Buonincontro, 2019; Chappell et al.,  2025). For Khoomei, 
acoustics and sound analysis can clarify vocal mechanisms, while recording and multimedia 
production can support reflection and documentation (Bergevin et al., 2020). These possibilities 
remain pedagogical options, not evidence that more technology is inherently better.

Two mature ideas provide a parsimonious conceptual basis. First, living heritage identifies 
continued  practice  and  transmission  as  the  substantive  aim  (UNESCO,  2003).  Second, 
technological pedagogical  content  knowledge (TPACK) treats  technology as educationally 
useful when it is aligned with content and pedagogy (Mishra & Koehler, 2006). Constructive 
alignment is used only as a curriculum-design principle connecting intended learning, teaching 
activity, and assessment (Biggs & Tang, 2011). AHP then serves as the decision method rather 
than as an additional theory (Saaty, 2008). This combination keeps the framework limited to 
what is needed to interpret curriculum priorities.

Methodology

Research Design

The study used a quantitative expert-judgement design based on AHP. The bounded case was 
a university-based Mongolian Khoomei degree programme in Inner Mongolia, China. AHP was 
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selected because the research question concerns relative priorities among multiple curriculum 
criteria rather than prevalence, attitudes, or causal effects (Saaty, 1977, 2008).

The hierarchy contained one goal, four criteria, and nineteen sub-criteria. The criteria were 
Cultural  Heritage,  STEAM  Integration,  Teaching  Implementation,  and  Assessment 
Framework. The sub-criteria covered technique, cultural content, heritage awareness, practice 
ratio,  science  and  acoustics,  digital  technology,  recording  engineering,  musical  creation, 
mathematics-related  knowledge,  theory-practice  balance,  course  progression,  teaching 
methods, staff capability, infrastructure, skills, creativity, interdisciplinary ability, contribution 
to  transmission,  and feedback.  The instrument  was informed by the  study objectives  and 
relevant ICH, STEAM, and curriculum literature (UNESCO, 2003; Mishra & Koehler, 2006; 
Perignat & Katz-Buonincontro, 2019). Three university Khoomei instructors completed a pilot 
clarity check before formal administration; their feedback was used only to improve wording, 
interpretability, and formatting and was excluded from the empirical analysis.

Sample and Data Collection

Purposive recruitment targeted experts able to judge university Khoomei curriculum priorities. 
Eligibility  required  direct  university-level  Khoomei  teaching  or  curriculum  involvement, 
substantive familiarity with Khoomei transmission or music pedagogy, capacity to evaluate all 
four curriculum dimensions, and willingness to complete the pairwise-comparison instrument. 
Ten  eligible  instructors  were  invited  and  all  ten  completed  the  formal  survey  through 
Wenjuanxing between 10 and 20 February 2026 after informed consent.

The panel comprised two doctoral-degree holders recognised as higher-education Khoomei 
inheritors, six master-degree holders with professor titles in Khoomei or music education, and 
two associate professors engaged in Khoomei-related higher education (Table 1). The panel 
size was justified by the specialist and bounded decision problem rather than by statistical 
power, because AHP structures informed judgements and assesses their consistency rather than 
estimating a population parameter (Saaty & Özdemir, 2014). The sample therefore supports 
case-bounded analytical interpretation, not population generalisation.

The study was approved by the UKM Research Ethics Committee (protocol JEP-2025-751; 
approval period 9 October 2025 to 8 October 2028). Formal recruitment and data collection 
occurred  within  the  approved  period.  Participation  was  voluntary,  informed  consent  was 
obtained, and expert responses were anonymised and reported in aggregate form.

Table 1. Expert Participant Profile for AHP Analysis

Expert category n Qualification / role Relevance to AHP 
judgement

University-based 
Khoomei inheritors 2

Doctoral degree holders; 
recognised higher-education 
Khoomei inheritors

Embodied vocal transmission, 
cultural inheritance, and 
Khoomei pedagogy

Senior Khoomei / music 
education professors 6 Master-degree holders; 

professor titles

Curriculum priorities, teaching 
implementation, and higher 
music education

Associate professors in 
Khoomei-related higher 
education

2
Higher-education 
qualifications; associate 
professor titles

Course organisation, 
assessment, and pedagogical 
development

Total 10 Senior university-based 
experts

Institutionally situated 
curriculum-priority judgement
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Analyzing of Data

Experts completed reciprocal pairwise comparisons using Saaty’s nine-point scale, where larger 
values indicate stronger relative importance (Saaty, 1977, 2008). Each individual matrix was 
checked before aggregation. Corresponding judgements were combined using the geometric 
mean, a standard approach for aggregating group AHP judgements (Forman & Peniwati, 1998). 
Priority vectors were then derived for the main criteria and each sub-criteria matrix.

Consistency was assessed through the maximum eigenvalue (lambda max), consistency index 
(CI), random index (RI), and consistency ratio (CR). A matrix was retained when CR < 0.10, 
the conventional AHP threshold used for acceptable internal coherence (Saaty, 2008; Ishizaka 
& Labib, 2011). Cronbach’s alpha was not used because pairwise-comparison matrices are not 
reflective psychometric scales. CI and CR indicate consistency of the judgement structure; they 
do not establish inter-expert consensus, construct validity, attitude, or teaching effectiveness 
(Ishizaka & Labib, 2011). Global sub-criterion weights were calculated as criterion weight 
multiplied by local sub-criterion weight.

Findings / Results

All five aggregate matrices satisfied the stated CR < 0.10 requirement (Table 2). The main-
criteria matrix had CR = 0.0243; the four sub-criteria matrices ranged from 0.0206 to 0.0571. 
These  values  support  use  of  the  retained  priority  estimates  as  internally  coherent  AHP 
judgements, without implying that the priorities are objectively true or shared by all possible 
stakeholders.

Table 2. AHP Matrix Consistency Statistics

Matrix n lambda 
max CI RI CR Decision

Main criteria 4 4.0649 0.0216 0.89 0.0243 Retained
A1 Cultural Heritage 4 4.0551 0.0184 0.89 0.0206 Retained
A2 STEAM Integration 5 5.1245 0.0311 1.12 0.0278 Retained
A3 Teaching 
Implementation 5 5.1988 0.0497 1.12 0.0444 Retained

A4 Assessment 
Framework 5 5.2557 0.0639 1.12 0.0571 Retained

At criterion level, Cultural Heritage received the largest weight (0.4982), followed by Teaching 
Implementation (0.3086), Assessment Framework (0.1308), and STEAM Integration (0.0624) 
(Table 3). The hierarchy therefore places heritage and curriculum organisation above STEAM 
under the specified pairwise trade-offs. The result is comparative: it does not show that experts 
reject technology, that STEAM is absent from practice, or that a heritage-centred curriculum is 
more effective.

Table 3. Criterion Weights and Rankings

Criterion Weight Rank Bounded interpretation

Cultural Heritage 0.4982 1 Highest relative priority: technique, cultural 
content, heritage awareness, and practice
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Criterion Weight Rank Bounded interpretation
Teaching 
Implementation 0.3086 2 Second priority: progression, theory-practice 

balance, methods, staff, and infrastructure

Assessment 
Framework 0.1308 3

Moderate relative priority: skills, creativity, 
interdisciplinary ability, social contribution, 
and feedback

STEAM Integration 0.0624 4 Lowest relative priority among the four 
criteria; not evidence of rejection or non-use

Global sub-criterion priorities provide a more specific picture (Table 4). Depth of Khoomei 
techniques  ranked  first  (0.2463),  course  connection/progression  second  (0.1484),  and 
traditional cultural  content third (0.1305).  Theory-practice balance ranked fourth (0.0792), 
followed by ICH inheritance awareness (0.0657) and contribution to transmission (0.0625). 
Within  the  STEAM  criterion,  Art  (local  weight  0.3925)  and  Technology  (0.3438)  were 
prioritised above Science (0.1120), Mathematics (0.1056), and Engineering (0.0460). These 
local weights indicate internal ordering within STEAM, whereas their global weights remain 
comparatively small because the STEAM criterion itself received 0.0624.

Table 4. Global Ranking of the Nineteen Sub-Criteria

Rank Code and sub-criterion Local 
weight

Global 
weight

1 B1.1 Depth of Khoomei techniques 0.4944 0.2463
2 B3.2 Course connection / progression 0.4808 0.1484
3 B1.2 Traditional cultural content 0.2620 0.1305
4 B3.1 Theory-practice course ratio 0.2566 0.0792
5 B1.3 ICH inheritance awareness 0.1318 0.0657
6 B4.4 Contribution to transmission 0.4778 0.0625
7 B1.4 Ratio of practical courses 0.1118 0.0557
8 B3.5 Hardware and software support 0.1484 0.0458
9 B4.1 Skills assessment 0.2568 0.0336
10 B2.4 Art: traditional music, folk melody, creation 0.3925 0.0245

11 B2.2 Technology: digital piano, MIDI, multimedia 
score 0.3438 0.0215

12 B3.3 Classroom teaching methods 0.0617 0.0190
13 B4.5 Feedback mechanism 0.1435 0.0188
14 B3.4 STEAM/interdisciplinary staff background 0.0524 0.0162
15 B4.2 Creative ability 0.0800 0.0105
16 B2.1 Science: principles/acoustic analysis 0.1120 0.0070
17 B2.5 Mathematics: melody, harmony, instrumentation 0.1056 0.0066
18 B4.3 Interdisciplinary ability 0.0419 0.0055
19 B2.3 Engineering: recording/audio editing 0.0460 0.0029
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Three descriptive conclusions follow. First, embodied technique and cultural content occupy 
the  strongest  positions  in  the  observed priority  structure.  Second,  course  progression and 
theory-practice balance show that curriculum organisation is central to the panel’s judgement 
rather than a secondary administrative issue. Third, STEAM elements occupy lower global 
positions,  but  technology-  and art-related options  are  the  strongest  candidates  within  that 
domain.  AHP weights  alone cannot  identify resistance,  marginalisation,  or  a  conservative 
pedagogical stance because those claims would require attitudinal, observational, or policy 
evidence (Ishizaka & Labib, 2011).

Discussion

The strongest result is the priority given to technique and cultural content. This pattern is 
compatible with living-heritage and embodied-performance accounts that locate transmission 
in continued practice, culturally situated judgement, and sensorimotor learning (UNESCO, 
2003; Pegg, 1992; Jiang & Wu, 2025). It does not prove that heritage-centred teaching is 
universally  optimal.  The  panel  is  institutionally  situated,  and  its  judgements  may  reflect 
university roles as well as broader cultural priorities. The cautious implication is therefore that 
TEL or STEAM pilots should show how they support high-priority embodied and cultural 
learning before they displace practice time or practitioner-guided feedback (Mishra & Koehler, 
2006; Tan et al., 2024).

The low overall STEAM weight should be interpreted as a relative trade-off, not as an attitude 
toward innovation. AHP results depend on the hierarchy, criteria, panel, and decision context 
(Ishizaka  & Labib,  2011).  A simpler  explanation  than  “resistance”  is  that  experts  placed 
heritage  and  teaching  organisation  first  within  the  specific  structure  they  were  asked  to 
compare. Within STEAM, Art and Technology received the largest local weights, suggesting 
that music- and technology-adjacent activities are more plausible starting points than stand-
alone scientific or engineering modules. Their effectiveness, however, remains untested.

Teaching Implementation provides the clearest bridge to technology-enhanced learning. Its 
weight of 0.3086 and the high ranking of course progression indicate that the practical question 
is not how much technology should be added, but where a tool can support an already valued 
learning function. This logic is consistent with TPACK, which treats technology as contingent 
on content-pedagogy fit (Mishra & Koehler, 2006). For example, acoustic visualisation could 
follow teacher-guided overtone production, while reflective recording could be introduced after 
foundational technique; such sequences are design propositions grounded in vocal-acoustic and 
digital-learning literature, not effects demonstrated by the present AHP data (Bergevin et al.,  
2020; Tan et al., 2024).

Assessment should follow the same principle. Constructive alignment requires that assessment 
reflect the learning functions a curriculum claims to value (Biggs & Tang, 2011). In the present 
hierarchy, contribution to transmission and skills assessment outranked interdisciplinary ability 
(Table 4). Digital recordings or spectrograms may therefore support feedback and evidence, but 
they  should  not  become  the  sole  definition  of  successful  Khoomei  performance  because 
measurable acoustic properties do not exhaust embodied or culturally situated judgement (Jiang 
& Wu, 2025).

The methodological contribution of AHP is to make curriculum trade-offs explicit before an 
intervention is designed. It does not identify a universally optimal curriculum or prove which 
technology improves learning (Saaty, 2008; Ishizaka & Labib, 2011). For this case, the most 
parsimonious interpretation is “Heritage-as-Core, STEAM-as-Support”: high-priority heritage 
and teaching functions remain primary, while digital or interdisciplinary tools are introduced 
when  they  serve  those  functions.  The  proposition  is  derived  from  the  AHP  pattern  and 
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supporting  literature;  it  is  not  an  empirically  validated  intervention  model.  Questions  of 
community  authority,  consent,  representation,  and  cultural  acceptability  remain  external 
conditions  for  future  testing  because  they  were  not  measured  by  the  AHP  instrument 
(UNESCO, 2015; Tan et al., 2026).

Conclusion

This study used AHP to identify the relative curriculum priorities of ten university-based 
Khoomei experts within a four-criterion hierarchy. Cultural Heritage (0.4982) and Teaching 
Implementation (0.3086) received larger weights than Assessment Framework (0.1308) and 
STEAM Integration (0.0624), while technique, course progression,  and traditional cultural 
content were the three highest global sub-criteria (Tables 3-4). All retained aggregate matrices 
met the stated CR < 0.10 requirement (Table 2).

The findings support a limited conclusion rather than a broad theory of technology adoption. 
The defensible TEL implication is that digital and STEAM tools should be tested where they 
support  higher-priority  heritage  and  teaching  functions,  not  assumed to  improve  learning 
merely because they are available (Mishra & Koehler, 2006; Tan et al., 2024). “Heritage-as-
Core, STEAM-as-Support” is therefore presented as a case-bounded conceptual proposition for 
pre-intervention curriculum design, not as a validated pedagogy.

Recommendations

Curriculum teams should begin with a defined learning problem and select only the technology 
needed for that function. Initial pilots could focus on overtone perception, reflective listening, 
recording literacy, or digital documentation, with clear sequencing in relation to teacher-guided 
practice (Mishra & Koehler, 2006; Bergevin et al., 2020). Equipment acquisition should be 
linked to curriculum mapping, staff support, maintenance, and assessment rather than treated 
as an independent indicator of innovation.

Future research should compare priority structures across university teachers, community-based 
bearers, performers, and students, because different stakeholder roles may produce different 
judgements (UNESCO, 2015; Tan et al., 2026). It should then test a small number of discrete 
TEL interventions using learning outcomes, implementation fidelity, practitioner evaluation, 
and cultural acceptability as separate measures. Longitudinal research is required before claims 
are made about sustained transmission beyond the university (UNESCO, 2003; Wei et al.,  
2026).

Limitations

The study has three main limitations. First, the ten experts represent one university-based case 
and not the full ecology of Khoomei cultural authority or a probabilistic population sample. 
Second, AHP priorities are conditional on the researcher-defined hierarchy, criteria, panel, and 
decision context; a different structure could produce different weights (Ishizaka & Labib, 2011). 
Third,  CI  and  CR  establish  internal  consistency  of  pairwise  judgements,  not  consensus, 
construct  validity,  actual  technology  use,  attitudes,  or  causal  effectiveness  (Saaty,  2008; 
Ishizaka & Labib, 2011). The conceptual proposition should therefore be tested rather than 
treated as a validated model.

For transparency, the study received no external funding and the authors declare no conflicts of 
interest. The hierarchy, aggregate weights, and matrix-level consistency statistics are reported 
in the article. De-identified instruments and aggregate AHP matrices may be available from the 
corresponding author on reasonable request, subject to UKM ethics approval and protection of 
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participant confidentiality. Individual expert judgements are not publicly released because the 
small specialist panel creates a risk of deductive identification.
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Abstract 
Interdisciplinary heritage education can connect living cultural practice with scientific and 
digital inquiry, but learner support should not be equated with multidimensional engagement or 
learning  effectiveness.  This  study  examined  whether  support  for  a  STEAM-informed 
Mongolian  Khoomei  curriculum  depended  on  one  dominant  curriculum  condition  or  on 
alternative combinations.  A census of 75 undergraduates  at  Inner Mongolia Arts  Institute 
completed a 23-item questionnaire covering six content-defined curriculum indices. Necessary 
Condition Analysis (NCA) and fuzzy-set Qualitative Comparative Analysis (fsQCA) were used 
for  distinct  purposes:  NCA tested minimum-level  constraints  and fsQCA tested sufficient 
combinations.  No  single  condition  met  the  0.90  set-theoretic  necessity  benchmark.  NCA 
identified  the  clearest  medium  bottleneck  tendencies  for  Future  Course  Suggestions  and 
STEAM Curriculum Design Preferences. fsQCA identified three high-support configurations 
(solution  consistency  =  0.873;  coverage  =  0.511),  with  two  remaining  under  a  stricter 
consistency threshold. Because Learning Effect was semantically close to the outcome, it was 
not interpreted as an independent mechanism. The findings support a bounded conclusion: 
stronger learner support can arise through multiple combinations of curriculum perceptions 
rather than one universal recipe.

Keywords: fsQCA, intangible cultural heritage, learner support, STEAM education

Introduction
Intangible  cultural  heritage  (ICH)  depends  on  continued  practice  and  transmission,  not 
documentation  alone.  UNESCO's  2003  Convention  therefore  treats  education  as  part  of 
safeguarding while requiring the participation of the communities, groups, and individuals who 
create and transmit heritage (UNESCO, 2003). Mongolian Khoomei is a useful case because it 
is both an embodied cultural practice and a vocal phenomenon that can be examined through 
acoustics and physiology (Sundberg et al., 2023). This dual character makes interdisciplinary 
teaching plausible, but it does not justify assuming that technology or STEAM integration is 
beneficial by default.

The  central  outcome  in  this  study  is  learner  support  for  an  interdisciplinary  Khoomei 
curriculum.  It  is  deliberately  distinguished  from  student  engagement.  Engagement  is 
multidimensional and includes behavioural, emotional, and cognitive participation (Fredricks 
et al., 2004), whereas the present outcome is an attitudinal judgement about curriculum value. 
This  distinction  matters  because  technology-enhanced  learning  effects  vary  with  task, 
pedagogy, disciplinary context, and interaction rather than with technology alone (Bond et al., 
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2020; Bedenlier et al., 2020). The study therefore asks how curriculum perceptions combine, 
not whether one technological feature causes engagement.

A further problem is that heritage education carries cultural constraints absent from generic 
curriculum models. Formal education can support transmission but can also recontextualise 
living practice or displace community authority (Aral, 2022; Waterton & Smith, 2010). Digital 
ICH research has begun to use configurational methods to examine adoption and engagement 
(Ye et al., 2025; Bao et al., 2026), while higher-education research has used fsQCA to identify 
alternative pathways to student engagement (Zhao & Zhao, 2026). Less is known about whether 
support  for  an  embodied  heritage  curriculum  depends  on  one  dominant  condition  or  on 
alternative combinations of perceptions.

Accordingly, the study asks three questions: (1) Does any curriculum condition operate as a 
necessary  condition  or  meaningful  bottleneck  for  stronger  overall  support?  (2)  Which 
combinations  of  conditions  are  sufficient  for  stronger  overall  support?  (3)  What  bounded 
curriculum implications follow from those patterns? The purpose is analytical diagnosis within 
one programme, not population estimation or causal proof.

Literature Review
Kahu and Nelson's (2018) educational-interface perspective provides the primary theoretical 
lens because it locates engagement-related experience at the interaction between learners and 
educational  conditions  rather  than in  one isolated factor.  That  logic  fits  a  configurational 
analysis, but the outcome remains curriculum support rather than engagement itself. The study 
therefore uses engagement research to set a boundary around interpretation, not to relabel the 
outcome.

STEAM is treated as a curriculum-design approach rather than as an additional causal theory. 
Reviews describe STEAM as a heterogeneous family of interdisciplinary practices whose value 
depends  on  how  disciplines  and  learning  purposes  are  integrated  (Perignat  &  Katz-
Buonincontro, 2019). The same caution applies to digital heritage learning. Serious games, 
immersive tools, and other technologies can support motivation or cultural learning when they 
fit the task and practice, but evidence does not warrant a general 'more technology is better'  
assumption (Pang et al., 2024; Bao et al., 2026). The parsimonious proposition is therefore that 
different combinations of curriculum perceptions may be associated with support.

ICH  adds  a  cultural  boundary  to  that  proposition.  UNESCO  (2003)  places  community 
participation within safeguarding, and heritage scholarship warns that institutional recognition 
can misrepresent or decontextualise community heritage (Waterton & Smith, 2010; Aral, 2022). 
Student  preferences  can  therefore  inform curriculum design  without  determining  cultural 
legitimacy.  The  study  makes  only  two  interpretive  commitments:  learner-curriculum 
interaction is read through the educational-interface perspective, and curriculum implications 
remain bounded by living-heritage participation. No additional latent mechanism is inferred 
from the set-theoretic results.

Methodology
Research Design

The study used a quantitative configurational case-study design. The questionnaire contained 
23 five-point items grouped into six curriculum-perception domains: Course Content (4 items), 
Curriculum Implementation (4), Learning Effect (3), Course Promotion (2), Future Course 
Suggestions (4), and STEAM Curriculum Design Preferences (6). These composites are treated 
as content-defined curriculum indices rather than as unidimensional reflective psychological 
scales because their items represent non-interchangeable curriculum features (Diamantopoulos 
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& Winklhofer,  2001).  Outcome Y measured overall  support  for  the contribution of  ICH-
STEAM course features to Khoomei learning and transmission. It does not measure observed 
engagement,  achievement,  performance,  or  transmission  success.  Learning  Effect  (C)  is 
semantically close to Y; it is retained to reproduce the archived analysis but is not interpreted 
as an independent mechanism.

Content validity was addressed procedurally. Items were mapped to the intended domains, 
reviewed  for  relevance,  redundancy,  wording,  and  clarity,  and  piloted  with  12  Khoomei 
undergraduates,  three from each academic year.  Ambiguous wording and formatting were 
revised before formal administration. This supports content relevance and comprehensibility 
but is not a numerical content-validity index. Item-level reliability outputs for the 75-student 
dataset were unavailable in the analytic record used for this article, so no alpha, omega, or item-
total statistic is claimed.

Sample and Data Collection

The participants were all 75 undergraduates enrolled across four academic years in a specialist 
Mongolian Khoomei programme at the Inner Mongolia Arts Institute, China. The questionnaire 
was administered through Wenjuanxing between 28 February and 10 March 2026, and all 75 
responses were usable. Because this was a programme census rather than a probability sample, 
the findings are not presented as representative of all Khoomei learners or ICH programmes. 
Responses were de-identified before analysis.

The study formed part  of  doctoral  research registered at  Universiti  Kebangsaan Malaysia 
(UKM) and approved by the UKM Research Ethics Committee (UKM-JEP; JEP-2025-751; 
approval  coverage  9  October  2025-8  October  2028).  All  participants  provided  informed 
consent. Student data were collected in China under this UKM-approved protocol; no separate 
local Chinese ethics approval is claimed in the available study record. The dataset is not publicly 
deposited;  de-identified  analytic  data  may  be  requested  subject  to  confidentiality  and 
institutional  requirements.  No study-specific  external  funding is  reported,  and the authors 
declare no competing interests.

Analyzing of Data

Raw composite  scores  were  directly  calibrated into  fuzzy memberships  using set-specific 
anchors for full membership (0.95), crossover (0.50), and full non-membership (0.05) (Ragin, 
2008). Exact 0.50 memberships were adjusted to 0.501 for truth-table allocation; raw responses 
and anchors were unchanged. As shown in Table 1, crossover ties were common: 53 of 75 
respondents had at least one condition exactly at its crossover before boundary adjustment. This 
is treated as a calibration boundary, not as evidence of robustness.

Table 1. Calibration Anchors and Crossover Audit

Code Set Raw anchors 0.95 / 
0.50 / 0.05

Exact crossover n 
(%)

A Course Content 4.58 / 4.25 / 3.00 14 (18.7)
B Curriculum Implementation 4.75 / 4.00 / 3.00 8 (10.7)
C Learning Effect 5.00 / 4.00 / 3.00 23 (30.7)
D Course Promotion 5.00 / 4.00 / 3.00 22 (29.3)
E Future Course Suggestions 5.00 / 4.25 / 3.00 14 (18.7)
F STEAM Design Preferences 5.00 / 4.50 / 3.23 13 (17.3)
Y Overall Support 5.00 / 4.00 / 2.70 18 (24.0)

ICTELL2026 Proceedings  |  eISSN 3083-9513 109



Note. Operational meanings are defined in Research Design. Anchors are raw composite scores 
mapped to fuzzy memberships of 0.95, 0.50, and 0.05. Across A-F, 94 memberships were at 
the crossover; including Y, 112 memberships involved 57 respondents.

Necessity  and  sufficiency  were  analysed  separately.  Set-theoretic  necessity  was  checked 
against the conventional 0.90 consistency benchmark. NCA then estimated ceiling-regression 
(CR) and ceiling-envelopment (CE) effect sizes, significance, and bottleneck levels; it tests 
whether a minimum level of X constrains a desired level of Y, not whether X alone produces Y 
(Dul, 2016; Dul et al., 2023). fsQCA used a frequency cutoff of 1 and a baseline sufficiency-
consistency  cutoff  of  0.844;  intermediate  solutions  were  interpreted  by  consistency  and 
coverage (Pappas & Woodside, 2021). Raising the cutoff to 0.85 provided a limited threshold-
sensitivity check. Because the raw case-level matrix was unavailable for alternative-anchor re-
estimation, no calibration-robustness claim is made.

Findings / Results
No individual condition reached 0.90 necessity consistency for higher overall support;  the 
highest values were Course Promotion (D = 0.805) and Future Course Suggestions (E = 0.787). 
NCA  provided  a  different  degree-based  result.  Future  Course  Suggestions  and  STEAM 
Curriculum Design Preferences showed statistically significant medium effects under both 
ceiling specifications. Course Content,  Curriculum Implementation, and Course Promotion 
showed statistically significant but small effects. Learning Effect was non-significant under 
both methods and is not treated as necessary.

Table 2. Necessary Condition Analysis Results

Condition CR d (p) CE d (p) Interpretation
Course Content 0.024 (.018) 0.048 (.018) Small
Curriculum Implementation 0.021 (.011) 0.042 (.011) Small
Learning Effect 0.067 (.053) 0.133 (.385) Not significant
Course Promotion 0.042 (.009) 0.083 (.009) Small
Future Course Suggestions 0.167 (<.001) 0.250 (<.001) Medium
STEAM Design Preferences 0.139 (.002) 0.278 (.001) Medium

Note. CR = ceiling regression; CE = ceiling envelopment. At the maximum observed support 
level,  the  descriptive  bottlenecks  for  Future  Course  Suggestions  and  STEAM  Design 
Preferences  were  50.0%  and  41.7%,  respectively.  These  values  describe  constraints,  not 
sufficient causes.

fsQCA identified three intermediate-solution configurations associated with higher  overall 
support (Table 3). Overall solution consistency was 0.872859 and coverage was 0.510953. 
Coverage  refers  to  membership  in  the  outcome set  and  should  not  be  interpreted  as  the 
percentage of students caused by the configurations. The result is simple: stronger support was 
compatible with more than one combination of favourable curriculum perceptions.

Table 3. Configurations Associated with Higher Overall Support

Profile Configuration Consistency Raw coverage Unique 
coverage

H1 A*C*D*E*~B; F irrelevant 0.8939 0.3914 0.0520
H2 C*D*E*F*~B; A irrelevant 0.8868 0.3682 0.0288
H3 A*C*D*E*F; B irrelevant 0.8670 0.4302 0.0908
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Profile Configuration Consistency Raw coverage Unique 
coverage

Overall Three alternative 
configurations 0.8729 0.5110 -

Note. A = Course Content; B = Curriculum Implementation; C = Learning Effect; D = Course 
Promotion; E = Future Course Suggestions; F = STEAM Design Preferences. Present and 
absent refer to fuzzy-set membership. An irrelevant condition is omitted by minimisation and 
is not educationally unimportant. Because C is semantically close to Y, its recurrence is not 
treated as an independent mechanism.

H1 had the highest consistency, whereas H3 had the largest raw and unique coverage; H2 made 
the smallest unique contribution. The absence of high Curriculum Implementation membership 
in H1 and H2 does not mean that implementation or technology is harmful; it means only that  
high B membership was not required in those minimised configurations. When the sufficiency-
consistency cutoff increased from 0.844 to 0.85, H1 and H3 remained while H2 dropped out. 
Solution consistency changed from 0.872859 to 0.873327 and coverage from 0.510953 to 
0.482185.  This  supports  limited  threshold  stability  of  H1  and  H3  but  not  robustness  to 
alternative calibration anchors.

Discussion
The principal finding is equifinality rather than a dominant predictor. No single condition was 
universally necessary,  while three alternative configurations were associated with stronger 
support.  This  pattern  is  consistent  with  configurational  work  in  digital  ICH  and  higher 
education, where similar outcomes can arise through different combinations of conditions (Ye 
et al., 2025; Zhao & Zhao, 2026). The contribution is therefore not a new universal model but  
evidence that a single-factor explanation is insufficient for this programme.

The  simplest  competing  explanation  must  also  be  considered.  Students  with  a  generally 
favourable view of the curriculum may rate several conditions and the outcome highly, and 
semantic proximity between Learning Effect and Overall Support may further raise consistency. 
The  cross-sectional  self-report  design  cannot  separate  these  possibilities  from substantive 
curriculum mechanisms. For that reason, C is reported for analytical fidelity but given no 
independent theoretical weight. The results describe patterns of support, not mechanisms of 
engagement or proof of learning effectiveness.

The curriculum implication is similarly bounded. Reviews of educational technology show that 
engagement depends on pedagogy and context (Bond et al., 2020; Bedenlier et al., 2020), and 
embodied heritage studies show that digital affordances are useful only when they serve the 
cultural practice and learning task (Pang et al., 2024; Bao et al., 2026). The presence of Future 
Course Suggestions across all high-support configurations and the NCA results for E and F 
indicate that student preferences are useful evidence for future design. They do not establish 
that technology should be expanded indiscriminately.

ICH also prevents a purely learner-preference interpretation. UNESCO (2003) and heritage 
scholarship place communities and practitioners within the authority structure of safeguarding 
(Waterton & Smith, 2010; Aral, 2022). Curriculum development should therefore combine 
learner feedback with teacher, practitioner, and community judgement. Methodologically, NCA 
and fsQCA are useful together only because they answer different questions: NCA identifies 
possible  minimum-level  constraints,  whereas  fsQCA  identifies  alternative  sufficient 
combinations. Their joint use does not overcome measurement overlap, crossover sensitivity, 
or the limits of one programme.
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Conclusion
This study examined whether stronger support for an interdisciplinary Khoomei curriculum 
depended on one  dominant  condition or  on combinations  of  curriculum perceptions.  The 
evidence supports the latter. No individual condition met the set-theoretic necessity benchmark; 
NCA identified the clearest medium bottleneck tendencies for Future Course Suggestions and 
STEAM  Design  Preferences;  and  fsQCA  identified  three  alternative  high-support 
configurations, with H1 and H3 retained under a slightly stricter consistency threshold. Because 
Learning Effect is semantically close to the outcome, it is not interpreted as an independent 
mechanism.  The  defensible  conclusion  is  therefore  limited:  different  combinations  of 
curriculum perceptions can be associated with stronger support in this bounded programme. 
The study does not establish multidimensional engagement, objective learning gains, improved 
Khoomei performance, or successful heritage transmission.

Recommendations
Curriculum  designers  should  prioritise  culturally  meaningful  content  and  clear  learning 
purposes before adding technological  complexity.  Student preferences about future course 
development  and  STEAM design  should  inform revision,  but  they  should  be  considered 
alongside teacher, practitioner, and community judgement. Future evaluations should measure 
curriculum  support  separately  from  behavioural  engagement,  learning  performance,  and 
heritage-transmission outcomes. Replication should retain item-level data, test measurement 
structure,  compare  defensible  calibration  anchors,  and  examine  whether  the  main 
configurations recur across other programmes and ICH practices.

Limitations
Five limitations bound the findings. First, the study is a census of one 75-student programme 
and supports analytical rather than statistical generalisation. Second, all focal variables were 
collected in one self-report survey, leaving common-method and general favourable-response 
explanations open. Third, the outcome measures support rather than direct engagement or 
learning, and Condition C is semantically close to Y. Fourth, the available analytic record did 
not  contain  item-level  reliability  outputs  or  a  case-level  matrix  for  reconstructed-C  and 
alternative-calibration analyses; many cases also lay at calibration crossovers. Fifth, the cross-
sectional  design  does  not  establish  temporal  ordering,  intervention  effects,  performance 
improvement,  community  validation,  or  long-term transmission.  These  limitations  require 
restrained interpretation and direct testing in future studies.
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Abstract 

The rapid digitalization of cultural heritage in higher education often generates ethical tensions 
between technocentrism and the commercial commodification of ancient traditions. To address 
this structural dilemma and support the sustainable future of Intangible Cultural Heritage (ICH), 
this paper proposes the Culture–Technology–Ethics Symbiotic Model (CTESM). Developed 
through a multi-method empirical investigation combining Delphi studies, thematic analysis, 
and quantitative diagnostics of Mongolian Khoomei education, CTESM establishes a tripartite 
hierarchy: cultural authenticity forms the immutable core; technologies, including AI-based 
acoustic diagnostics and virtual reality, function as instrumental amplifiers; and an ethical layer 
safeguards community sovereignty and intellectual property rights. The paper also introduces 
the  Eight-Dimensional  Assessment  Framework  (EDAF)  to  operationalize  this  symbiosis. 
EDAF  replaces  conventional  linear  examinations  with  triangulated,  multi-stakeholder 
evaluation integrating technical precision, heritage mentor review, and social impact indicators. 
By moving from fragmented teaching toward holistic symbiotic governance, the study offers 
an ethically  bounded policy blueprint  for  integrating STEAM innovation without  eroding 
indigenous  cultural  identities.  CTESM  and  EDAF  therefore  provide  a  bounded  design 
proposition for future implementation and validation, supporting the living transmission of 
heritage as dynamic academic and cultural practice rather than static preservation.

Keywords: assessment,  intangible  cultural  heritage,  Mongolian  Khoomei,  STEAM,  
technology-enhanced learning

Introduction
Technology-enhanced learning (TEL) is established across higher education, yet the central 
question is not whether technology is present but what it improves, for whom, and on what 
evidence (Kirkwood & Price, 2014). This distinction is especially important for intangible 
cultural  heritage  (ICH),  where  learning includes  embodied  technique,  situated judgement, 
cultural meaning, and relationships of authority. The UNESCO (2003) Convention therefore 
treats safeguarding as living transmission with community participation, not as documentation 
alone. Heritage scholarship likewise shows that institutional selection and representation can 
reshape what counts as legitimate heritage (Kirshenblatt-Gimblett, 2004; Smith, 2006).
Mongolian Khoomei makes these tensions concrete. Digital recording, acoustic visualisation, 
immersive media, and AI-assisted feedback can make selected vocal features more visible and 
repeatable;  acoustic  research confirms that  overtone focusing can be analysed technically 
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(Bergevin et  al.,  2020).  However,  measurable precision cannot  by itself  establish cultural 
legitimacy, appropriate reuse, or transmission quality. Critical TEL, TPACK, and ICAP explain 
how technology can support teacher knowledge and active engagement (Chi & Wylie, 2014; 
Mishra & Koehler, 2006), while heritage education stresses living practice, cultural authority, 
and curricular recontextualisation (Aral, 2022; Labrador, 2022). These literatures rarely specify 
how technical, pedagogical, cultural,  and ethical judgements should be ordered when they 
conflict.
The problem also creates a bounded connection to technology-enhanced language learning 
(TELL).  Khoomei  is  not  a  second-language  intervention,  and  this  study  does  not  claim 
language-learning  outcomes.  The  relevant  transfer  is  mechanistic:  computer-assisted 
pronunciation research shows how visual/acoustic feedback can support noticing and practice, 
while language-learning research increasingly emphasises transparent,  human-governed AI 
(Amrate  & Tsai,  2025;  Pérez-Paredes,  2026).  The  same  caution  applies  here:  automated 
feedback is useful only when it remains answerable to pedagogical and culturally authorised 
human judgement.
Accordingly, the study asks: (1) what curriculum conditions are prioritised for integrated ICH-
STEAM education; (2) how should culture, technology, and ethics be related in technology-
mediated Khoomei learning; and (3) how can assessment represent  technical  achievement 
without reducing heritage learning to machine-measurable performance? The study answers 
these questions through two linked outputs. CTESM defines culture as the constitutive core, 
technology as an enabling system, and ethics as a regulatory boundary. EDAF translates that 
relationship into a multi-source assessment architecture. Neither is presented as a universally 
validated causal model.

Literature Review
Technology-Enhanced Learning and TELL Boundary
A parsimonious theoretical base is sufficient for the present problem. Critical TEL requires 
enhancement claims to be tied to learning activity and evidence rather than to the novelty of a  
tool (Kirkwood & Price, 2014). TPACK clarifies the integration of technology, pedagogy, and 
content in teacher knowledge (Mishra & Koehler, 2006), while ICAP distinguishes passive 
technology use from active, constructive, and interactive engagement (Chi & Wylie, 2014). 
These  perspectives  support  acoustic  and  AI  tools  when  they  improve  noticing,  practice, 
explanation,  feedback,  or  reflection;  they  do  not  decide  who  may  authorise  culturally 
consequential standards. Recent human-AI work strengthens this boundary by treating agency 
as distributed across learners, teachers, systems, and institutions rather than located in the AI 
alone (Cukurova, 2025).
Heritage, Authority, and Ethical Mediation
Heritage education changes the status of knowledge when living practice enters a university 
curriculum. UNESCO (2003) places communities, groups, and individuals within safeguarding; 
Smith  (2006)  treats  heritage  as  a  cultural  process  rather  than  a  self-evident  object;  and 
Kirshenblatt-Gimblett (2004) shows that heritage-making is itself a form of cultural production. 
Formal education can therefore support transmission while also standardising, selecting, or 
marginalising  practice  (Aral,  2022;  Labrador,  2022).  Deng (2022)  is  useful  here  because 
curriculum is not the simple transfer of content: educational knowledge must be selected, 
transformed, and organised for purposeful learning. For Khoomei, acoustic explanation or 
digital representation becomes educationally legitimate only when it  remains connected to 
embodied practice and recognised cultural meaning. Digital and immersive heritage studies 
report gains in access and engagement, but recent reviews also identify limited evidence for 
sustained learning and long-term cultural outcomes (Zhao et al., 2025; Zhang & Peng, 2026). 
Human-centred  AI  guidance  adds  human  oversight,  transparency,  privacy,  fairness,  and 
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contestability (UNESCO, 2021), while CARE emphasises collective benefit and authority to 
control culturally significant data (Carroll et al., 2020).
Assessment and Model Logic
Assessment  must  align  with  educational  aims  without  collapsing  heterogeneous  forms  of 
judgement into a single metric. Constructive alignment connects outcomes, learning activity, 
and assessment (Biggs, 1996). Formative assessment and feedback literacy emphasise evidence 
that learners can interpret and use (Black & Wiliam, 1998; Carless & Boud, 2018), while long-
term assessment  should develop learners'  capacity  to  make future  judgements  rather  than 
merely  certify  short-term  performance  (Boud  &  Falchikov,  2006).  The  resulting  gap  is 
relational: existing work explains technology integration, active learning, living heritage, AI 
ethics, curriculum design, and formative assessment separately, but is less explicit about how 
these authorities should be ordered when technically measurable performance, pedagogical 
usefulness, cultural legitimacy, and ethical permission diverge. CTESM addresses that ordering 
problem; EDAF provides the corresponding assessment logic.

Methodology
Research Design
The study used a sequential  four-strand mixed-method design for framework construction 
rather  than  intervention-effect  testing.  Empirical  work  involved  China-based  experts, 
educators, Khoomei instructors, and students; the doctoral study was registered at Universiti 
Kebangsaan  Malaysia  (UKM).  The  strands  had  non-equivalent  roles:  Delphi  established 
normative curriculum dimensions; interviews interpreted enactment and ethical boundaries; 
AHP diagnosed priorities in the existing Khoomei programme; and NCA/fsQCA provided 
learner-side configurational evidence. Outputs were integrated through a proportional-evidence 
rule: convergent findings informed core propositions, whereas single-strand or literature-only 
elements were retained as bounded design propositions.  Table 1 summarises the evidence 
strands and their inferential boundaries.
Sample and Data Collection
The Delphi panel comprised 18 participants: six STEAM/educational-technology specialists, 
eight ICH/curriculum scholars or policy specialists, and four heritage bearers/practitioners. 
Eligibility required at least five years of relevant experience, and all panellists completed three 
rounds.  The  interview  strand  purposively  selected  eight  university  ICH  educators  and 
practitioner-teachers with 13-43 years of relevant experience. Interviews were conducted online 
and in person in Inner Mongolia, Beijing, and Shanghai on 10-17 January 2026, producing 663 
minutes of audio and approximately 110,000 words of verbatim Chinese transcription. Coding 
was  conducted  in  the  source  language;  selected  excerpts  were  translated  after  theme 
development.  Ten university-based Khoomei instructors completed the AHP questionnaire 
containing four criteria and 19 elements. The learner survey invited all 75 undergraduates in 
the programme across four academic years; 75 valid responses were obtained. A 12-student 
pilot checked clarity. Ethical approval was granted by the UKM Research Ethics Committee 
(JEP-2025-751;  9  October  2025-8 October  2028),  with China as  the approved study site. 
Participants gave informed consent; data were de-identified and stored under the approved 
confidentiality conditions.
Instrument Development and Quality Control
Instrument development followed the same staged logic as framework construction. Delphi 
items were iteratively refined across three rounds using item-transition records, quantitative 
ratings,  and expert  feedback.  The interview guide then examined enactment,  authenticity, 
technological mediation, assessment, faculty capacity, and institutional support rather than re-
testing Delphi ratings. The AHP instrument operationalised four criteria and 19 elements from 
the  existing  Khoomei  curriculum,  while  the  learner  questionnaire  translated  curriculum 
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conditions into calibrated perception sets; a 12-student pilot checked wording and clarity before 
administration. These procedures support content relevance and procedural reliability, but they 
do not constitute psychometric validation of CTESM or EDAF.

Table 1. Evidence Strands, Quality Procedures, and Inferential Boundaries

Strand Sample Analysis / quality Role / boundary

Delphi 18 experts; 3 
rounds

Item-transition audit; central 
tendency, dispersion, support, 
concordance; 100% round 
completion.

Normative curriculum 
evidence; not intervention-
effect validation.

Interviews

8 ICH 
educators/pra
ctitioner-
teachers; 663 
min

Codebook thematic analysis; 392 
concepts -> 116 categories -> 17 
intermediate/core categories -> 5 
themes; kappa=.83.

Implementation, 
authenticity, ethics, and 
support; not prevalence 
estimates.

AHP 10 Khoomei 
instructors

4 criteria / 19 elements; individual 
and aggregate CR<.10; geometric-
mean aggregation.

Existing-programme 
priority diagnosis; not ideal 
future allocation.

NCA / 
fsQCA

75 
undergraduat
es; 75 valid 
responses

12-student clarity pilot; calibrated 
sets; necessity/sufficiency; .85 
threshold sensitivity.

Learner-side perception 
patterns; not causal 
learning or transmission 
effects.

Analyzing of Data
Delphi  analysis  combined  item  transitions,  central  tendency,  dispersion,  same-direction 
support,  and panel-level  concordance  rather  than  treating  a  single  coefficient  as  proof  of 
consensus. Interview analysis followed a codebook thematic process that remained open to 
inductive  codes  and negative  cases.  It  generated  392  initial  concepts  across  1,431  coded 
references, consolidated into 116 categories, 17 intermediate/core categories, and five cross-
case themes. A 10% calibration subset produced Cohen's kappa=.83; pre-adjudication theme-
level  agreement  ranged  from  75.42%  to  91.97%,  followed  by  codebook  refinement  and 
participant  review.  AHP  matrices  were  checked  individually  and  after  geometric-mean 
aggregation; all aggregate consistency ratios were below .10 (Saaty, 2008). Student responses 
were treated as calibrated perception sets rather than latent scales.  NCA assessed sample-
specific bottlenecks (Dul, 2016); fsQCA tested necessity and sufficient configurations using 
set-theoretic principles of conjunction, equifinality, and asymmetry (Schneider & Wagemann, 
2012). A crossover membership of .50 was adjusted to .501 for truth-table allocation, and 
robustness was examined at a stricter .85 consistency threshold. These procedures support 
bounded diagnostic inference, not causal effects or long-term transmission outcomes.

Findings / Results
Cross-Method Evidence
The four strands converged on one central pattern: culture and pedagogical enactment organised 
the  curriculum  more  strongly  than  technology  alone.  Delphi  consensus  retained  cultural 
grounding, interdisciplinary design, learner-centred pedagogy, project-based implementation, 
assessment alignment, and implementation barriers as core concerns. Interviews showed that 
authenticity was not a detachable content item; participants linked it to who teaches, how 
practice  is  sequenced,  which technologies  are  appropriate,  and whose  judgement  governs 
assessment. They also identified faculty capacity, heritage-bearer participation, infrastructure, 
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and institutional support as enabling conditions. Table 2 summarises the principal quantitative 
evidence.
AHP and Learner-Side Configurations
AHP quantified the existing programme's priorities.  Cultural  heritage received the highest 
criterion weight (.4982), followed by teaching implementation (.3086), assessment (.1308), and 
STEAM integration (.0624).  The highest  global  element  weights  were depth of  Khoomei 
technique  (.2463),  course  connection/progression  (.1484),  and  traditional  cultural  content 
(.1305). These values diagnose the current programme; they do not prescribe an ideal future 
allocation. Learner-side analysis reinforced the importance of alignment. NCA identified future 
course planning and STEAM-compatible design as the largest perceived constraints on high 
overall course support, with ceiling-envelopment effect sizes of .250 and .278. No single fsQCA 
condition  reached  the  .90  necessity  threshold.  Three  higher-support  configurations  were 
identified: H1 (consistency .8939; raw coverage .3914), H2 (.8868; .3682), and H3 (.8670; 
.4302). H1 was most consistent; H3 had the highest raw and unique coverage; H2 did not 
survive the stricter .85 threshold. The stable lower-support profile L1 combined broad weakness 
in content, implementation, perceived support, promotion, and future planning (consistency 
.9497;  raw coverage .3358).  These patterns  indicate  conjunctural,  asymmetric  perceptions 
rather than a universal technological recipe.

Table 2. Key Quantitative Findings and Their Interpretive Boundaries

Evidence Key result Interpretation

AHP criteria
Cultural heritage .4982; teaching 
implementation .3086; assessment 
.1308; STEAM .0624.

Culture and pedagogical enactment 
anchor the existing programme; low 
STEAM weight is diagnostic, not 
normative.

AHP top 
elements

Khoomei technique .2463; course 
progression .1484; traditional cultural 
content .1305.

Embodied practice, sequencing, and 
cultural meaning dominate individual 
priorities.

NCA Future planning d=.250; STEAM-
compatible design d=.278.

Sample-specific perceived 
bottlenecks; not treatment effects.

fsQCA - 
higher 
support

H1 .8939/.3914; H2 .8868/.3682; H3 
.8670/.4302 (consistency/raw 
coverage).

Multiple sufficient profiles; H2 was 
threshold-sensitive.

fsQCA - 
lower 
support

L1 .9497/.3358. Broad deficits co-occurred with lower 
support; asymmetry matters.

The Culture-Technology-Ethics Symbiotic Model
CTESM synthesises the findings as an asymmetric governance model (Figure 1). The core 
cultural system contains Khoomei technique, traditional cultural knowledge, situated meaning, 
and  embodied  mentorship.  The  technological  enabling  system includes  acoustic  analysis, 
recording, immersive soundscapes, and AI-assisted feedback as optional forms of explanation, 
practice, and reflection. The ethical regulatory system governs consent, attribution, provenance, 
intellectual-property  sensitivity,  cultural  authority,  and  anti-commodification  safeguards. 
Culture therefore defines legitimate educational ends; technology enables bounded mediation; 
ethics constrains both institutional and digital intervention. 'Symbiotic' denotes interaction, not 
equal authority.
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Figure 1. Culture-Technology-Ethics Symbiotic Model (CTESM)
The Eight-Dimensional Assessment Framework
EDAF operationalises  the  same logic  for  assessment  (Figure  2).  Its  eight  dimensions  are 
technical  precision,  cultural  authenticity,  ethical  compliance,  self  and  peer  evaluation, 
instructor  evaluation,  interdisciplinary  application,  societal  impact,  and  continuous 
feedback/iterative optimisation. The dimensions are deliberately heterogeneous because they 
answer different questions. Acoustic measures can strengthen evidence for technical precision, 
but they cannot independently establish cultural authenticity, ethical legitimacy, or responsible 
public transmission. EDAF therefore functions as a multi-source assessment architecture rather 
than a single composite score or psychometrically validated scale.

ICTELL2026 Proceedings  |  eISSN 3083-9513 119



Figure 2. Eight-Dimensional Assessment Framework (EDAF)

Discussion
The findings support a shift from technology integration to governed mediation. TEL literature 
already warns that technology does not enhance learning by default (Kirkwood & Price, 2014). 
CTESM adds a heritage-specific ordering rule: the legitimacy of an educational technology 
depends not only on whether it improves activity or feedback, but also on whether the learning 
goal is culturally authorised and the mediation is ethically permissible. This extends TPACK 
and ICAP without replacing them. Those frameworks remain useful for teacher knowledge and 
cognitive  engagement;  CTESM addresses  the  additional  problem of  decision  authority  in 
culturally consequential learning.
The model also reframes authenticity. Formal education inevitably recontextualises heritage by 
selecting content, sequencing practice, and making outcomes assessable (Aral, 2022; Deng, 
2022). A fixed 'authentic' rubric risks freezing living variation, while unrestricted adaptation 
risks detaching innovation from recognised transmission. CTESM therefore treats authenticity 
as situated and reviewable rather than algorithmically settled.  University standards should 
remain transparent, but practitioners and relevant communities need meaningful authority to 
question representation, reuse, and assessment criteria. This is consistent with living-heritage 
principles and the view of heritage as an authorised cultural process (UNESCO, 2003; Smith, 
2006).
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For AI-supported learning, the implication is augmentation rather than substitution. Human-
centred AI can extend feedback and analytic visibility, but agency must remain distributed and 
contestable (Cukurova, 2025; UNESCO, 2021). In Khoomei, a spectrogram can reveal overtone 
structure and an AI system can flag selected acoustic  features,  yet  neither  can determine 
whether  stylistic  nuance,  context,  consent,  or  reuse  are  culturally  appropriate.  The  same 
principle is relevant to TELL: CAPT and AI can support repeated practice and noticing, but the 
present  study does  not  establish  language-learning effects.  Its  transfer  contribution  is  the 
governance principle that technically valid feedback should remain subordinate to educational 
purpose and accountable human judgement.
EDAF  contributes  by  separating  measurement  from  judgement.  Constructive  alignment 
requires assessment to reflect intended learning (Biggs, 1996), while formative and long-term 
assessment require feedback that learners can use and judgement they can carry forward (Black 
& Wiliam, 1998;  Boud & Falchikov,  2006;  Carless  & Boud,  2018).  EDAF applies  these 
principles to ICH by making technical, cultural, ethical, reflective, interdisciplinary, societal,  
and iterative evidence visible without assuming that they form one latent construct. This reduces 
the risk that machine-readable signals become proxies for the whole learning outcome.
The practical implication is a sequence of design decisions. Teachers and curriculum teams 
should first define the cultural and educational purpose, then select a technology for a specific 
learning  problem,  specify  which  judgements  remain  human  or  community-governed,  and 
finally align assessment with those boundaries.  Institutions should support  dual  or  shared 
mentorship, faculty development in both digital competence and cultural ethics, and governance 
for recordings, AI training data, attribution, provenance, reuse, correction, and withdrawal. 
Policy should therefore evaluate technology-enhanced heritage programmes by the quality of 
mediated learning and accountable transmission, not by technology quantity or public reach 
alone.

Conclusion
This study argues that technology-enhanced ICH education is best understood as governed 
mediation. Across expert consensus, educator interpretation, instructor priorities, and learner-
side  configurations,  the  evidence did  not  support  technology as  an autonomous driver  of 
educational  quality.  CTESM  therefore  orders  three  functions:  cultural  authority  defines 
legitimate ends, technology supports bounded mediation, and ethics regulates intervention. 
EDAF carries this ordering into assessment by preventing technically measurable performance 
from  substituting  for  cultural,  ethical,  reflective,  interdisciplinary,  societal,  and  feedback 
evidence. The contribution is a compact design logic for technology-mediated heritage learning, 
not proof of a universally effective intervention.

Recommendations
Future  implementation  should  co-design  CTESM  and  EDAF  with  heritage  practitioners, 
teachers, students, and educational technologists before fixing rubrics or automated feedback. 
Pilot  courses  should  compare  technology-supported  and  lower-technology  activities  using 
performance, reflection, cultural-authority review, and learning-process evidence. Institutions 
should document provenance and permitted uses for recordings and voice data, retain human 
review for culturally consequential decisions, and establish correction or withdrawal routes. For 
ICTELL/TELL research, the model should be tested only where a genuine language-learning 
construct exists; transfer should focus on feedback, agency, multimodal noticing, and ethical 
mediation rather than treating Khoomei as a language outcome.

Limitations
The study has six main limitations. First, it is a bounded case centred on one university Khoomei 
programme, so transfer to other ICH domains requires contextual validation. Second, expert 
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and instructor samples were purposive rather than statistically representative. Third, interview 
evidence reflects participant interpretation rather than observed classroom behaviour; translated 
excerpts  did  not  undergo a  documented  independent  back-translation.  Fourth,  the  student 
survey  measured  perceptions,  and  one  condition  was  conceptually  close  to  the  overall 
evaluative outcome; NCA/fsQCA results therefore remain diagnostic rather than causal. Fifth, 
AHP weights describe perceived priorities in the existing programme, not optimal curriculum 
proportions. Sixth, CTESM and EDAF have not yet been tested as a completed classroom 
intervention or validated as a scoring instrument. Longitudinal, cross-site, and co-designed 
implementation studies are needed before claims about learning gains, transmission outcomes, 
or general applicability can be made.
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Abstract.  Speaking instruction in Indonesian Islamic higher education (Perguruan Tinggi 
Keagamaan Islam, PTKI) is often constrained by generic, accuracy-focused materials that offer 
few opportunities for dialogic interaction, argumentation, and reflection, and that are rarely 
aligned  with  an  explicit  proficiency  framework.  Although  national  policy  encourages 
integrating sustainability values into the curriculum, ready-to-use speaking materials linking 
these values to measurable communicative competence remain scarce. This paper reports the 
design and development of a CEFR-aligned, content-based speaking module that uses selected 
SDG 4 (Quality Education) themes—equitable access, relevant skills, and global citizenship 
(targets 4.3, 4.4, and 4.7)—as meaningful communicative content rather than as content to be 
tested. Following a Design and Development Research orientation operationalized through the 
ADDIE  model,  and  grounded  in  Content-Based  Instruction,  Communicative  Language 
Teaching, and theories of speaking development, the module organizes three thematic units 
that progress toward extended interaction and reflective speaking at CEFR B1–B2, with a sub-
skill scaffolding scheme, an illustrative prototype unit, and a CEFR-aligned analytic rubric. 
Designed for technology-enhanced and blended delivery, the module offers a transferable 
prototype and an assessment architecture on which AI-assisted speaking feedback can be built.

Keywords: CEFR; content-based instruction; SDG 4 Quality Education; speaking materials; 
technology-enhanced language learning

Abstrak. Pembelajaran berbicara di pendidikan tinggi keislaman (PTKI) di Indonesia kerap 
terkendala oleh bahan ajar yang umum dan berfokus pada ketepatan linguistik, sehingga sedikit 
memberi ruang bagi interaksi dialogis, penghujahan, dan refleksi, serta jarang diselaraskan 
dengan  kerangka  kompetensi  yang  eksplisit.  Meskipun  kebijakan  nasional  mendorong 
pengintegrasian nilai kelestarian ke dalam kurikulum, bahan ajar berbicara siap pakai yang 
menautkan nilai tersebut dengan kompetensi komunikatif yang terukur masih langka. Artikel 
ini melaporkan perancangan dan pengembangan modul berbicara berbasis kandungan yang 
selaras dengan CEFR, yang menggunakan tema terpilih SDG 4 (Pendidikan Berkualitas), 
akses yang setara, keterampilan yang relevan, dan kewarganegaraan global (target 4.3, 4.4, dan 
4.7) sebagai kandungan komunikatif yang bermakna, bukan materi yang diujikan. Dengan 
orientasi Design and Development Research yang dioperasionalkan melalui model ADDIE, 
serta berlandaskan Content-Based Instruction, Communicative Language Teaching, dan teori 
pengembangan keterampilan berbicara, modul ini menata tiga unit tematik menuju interaksi 
yang diperluas dan berbicara reflektif pada tingkat CEFR B1–B2, dilengkapi skema scaffolding 
sub-keterampilan,  unit  prototipe,  dan  rubrik  analitik  berbasis  CEFR.  Dirancang  untuk 
penyampaian berbantuan teknologi dan blended, modul ini menawarkan prototipe yang dapat 
dialihkan dan arsitektur penilaian yang dapat dikembangkan untuk umpan balik berbicara 
berbantuan AI.

Kata kunci:  bahan ajar berbicara; CEFR; content-based instruction; pembelajaran bahasa 
berbantuan teknologi; SDG 4 Pendidikan Berkualitas
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Introduction

Education  is  widely  recognized  as  a  key  driver  of  sustainable  development.  Through 
Sustainable  Development  Goal  4  (SDG 4),  the  United  Nations  (2015)  frames  inclusive, 
equitable, and quality education as a foundation for lifelong learning and global citizenship, 
and UNESCO (2017) underscores the role of higher education in cultivating critical awareness, 
ethical responsibility, and intercultural competence. In Indonesia, this commitment is reflected 
in higher-education policies,  including Permendikbudristek No. 53/2023 and the Merdeka 
Belajar–Kampus Merdeka framework, which encourage the integration of sustainability values 
into  university  curricula,  including  in  Islamic  Higher  Education  Institutions  (PTKI). 
Universities are increasingly expected to contribute to the sustainable development agenda not 
only through what they teach, but through the capabilities and dispositions they cultivate 
(Chankseliani & McCowan, 2021).

Despite these policy directions, the integration of sustainability values into classroom practice 
remains partial and uneven, particularly in language education (Cordova, 2024; Nasrudin et al., 
2025; Sofiana & Haryati, 2025). Read together, these studies converge on a common pattern 
rather than diverging in their conclusions: quality-education themes are documented as present 
in curricula and institutional reporting, yet they are seldom carried through into purposeful 
classroom language use. In tertiary English language teaching, such themes are frequently 
treated  as  peripheral  topics  rather  than  as  meaningful  communicative  content,  and many 
materials remain generic and decontextualized (Ambariyanto & Utama, 2020; Bui et al., 2024). 
Reporting at the institutional level has thus tended to outpace pedagogical operationalization 
in the classroom.

This  imbalance  is  most  evident  in  speaking,  where  instruction  often  priorities  linguistic 
accuracy and structural control over dialogic interaction, critical discussion, and reflective 
expression (Robah & Anggrisia,  2023).  Within  PTKI contexts,  including IAIN Parepare, 
speaking syllabi rarely make explicit connections to SDG 4 educational issues, despite the 
strategic potential of PTKIs to integrate language learning with ethical and humanitarian values 
grounded in Islamic educational philosophy (Dariah et al., 2016; Nasrudin et al., 2025). A 
parallel  gap persists  in design:  issue-based speaking instruction is  seldom aligned with a 
systematic proficiency framework such as the Common European Framework of Reference for 
Languages (CEFR), so there is limited evidence of how meaningful content contributes to 
measurable speaking competence (Nahdi et al., 2024). Synthesized across these strands, two 
recurring limitations stand out the CEFR appears predominantly as a scoring benchmark rather 
than a design driver, and sustainability appears as reading or awareness input rather than as 
communicative content; a systematic review reaches the same converging conclusion, namely 
that adoption is assessment-driven while sustainability and inclusion remain peripheral rather 
than structurally embedded (Kalsum et al., in press).

These  two  limitations  are  increasingly  consequential  as  speaking  instruction  moves  into 
technology-enhanced and blended environments, in which recorded, asynchronous, and AI-
supported  speaking  tasks  are  becoming  common.  Digital  delivery,  however,  cannot 
compensate for materials that lack a principled task-and-assessment architecture; without an 
explicit  construct and criterion-referenced descriptors,  technology risks reproducing weak, 
accuracy-focused practice on a scale. Taken together, these observations point to a concrete 
design need rather than to a further call for awareness: a CEFR-aligned, content-based speaking 
module in which selected SDG 4 themes function as meaningful communicative content, and 
whose architecture is ready for technology-enhanced delivery and future AI-assisted feedback. 
This paper addresses that need. It reports the design and development of such a module for the 
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English Education Program at IAIN Parepare and presents it as an innovative TESL practice 
within technology-enhanced language learning and future learning environments.

The module forms part of a larger Design and Development Research study; the present paper 
concentrates on the analysis, design, and development phases, while the classroom evaluation 
of effectiveness is reported separately. Conceptually, the study positions SDG 4 themes not as 
the primary instructional objective but as thematic content through which speaking competence 
is developed; speaking competence remains the primary outcome. The paper therefore presents 
the pedagogical  principles,  the way SDG 4 themes are operationalized as communicative 
content, the unit architecture and sub-skill scaffolding, an illustrative prototype unit, the CEFR-
aligned analytic rubric, and the expert-review and refinement process, so that other PTKIs may 
adapt the prototype when responding to national sustainability mandates.

Methodology

Research Design
The study adopts Design and Development Research (DDR) as its overarching methodological 
orientation.  DDR  is  appropriate  for  studies  that  aim  to  design,  develop,  and  evaluate 
instructional products within authentic educational settings while also generating knowledge 
about the design process and its pedagogical outcomes (Richey & Klein, 2007; McKenney & 
Reeves, 2018). Rather than prioritizing statistical generalization, DDR emphasizes contextual 
relevance,  iterative  refinement,  and  practical  validity,  which  makes  it  well  suited  to  the 
development of a context-sensitive speaking module. DDR is operationalized through the 
ADDIE model  Analysis,  Design,  Development,  Implementation,  and Evaluation (Branch, 
2009; Plomp & Nieveen, 2013). For analytical clarity, this paper reports the first three stages 
(Analysis,  Design,  and  Development),  which  together  yield  the  prototype  module;  the 
Implementation and Evaluation stages, conducted through a quasi-experimental classroom 
study, are reported elsewhere.

Sample and Data Collection
The  analysis  stage  drew  on  a  needs  analysis  comprising  a  documentary  review  of  the 
compulsory  speaking-course  syllabi  (Rencana  Pembelajaran  Semester,  RPS)  and  their 
assessment rubrics, together with consultations with the lecturers who teach these courses in 
the English Education Program at IAIN Parepare. Because the program has a small, defined 
teaching team for the speaking courses, the consultation represents the full relevant population 
of speaking-course lecturers at the research site rather than a sample drawn from a larger pool. 
This analysis indicated three recurring conditions: thematic content was drawn from every day 
and institutionally familiar topics rather than from educationally substantive issues; the rubrics 
evaluated  speaking  against  general  criteria  without  reference  to  CEFR  descriptors  of 
interaction, coherence, or range; and tasks with genuine communicative potential were often 
realized  as  written  summaries  rather  than  as  assessed  oral  performance.  These  findings 
provided empirical grounding for the design that follows.

Ethical considerations.  Participation in the lecturer consultations and in the expert-review 
panel was voluntary and based on informed consent; participants were briefed on the purpose 
of the study and on how their input would be used and were free to withdraw. No student 
participants or student data were involved at this design and development stage. Institutional 
permission for the documentary review of course materials and for the consultations was 
obtained from the English Education Program, IAIN Parepare. 
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Analyzing Data
The  RPS  documents  and  rubrics  were  analyzed  against  CEFR  descriptors  of  spoken 
performance to establish the extent of proficiency alignment, while the consultation notes were 
synthesized into a set of design requirements linking the documented needs to concrete task 
and assessment decisions. The design itself is theoretically grounded rather than intuitive. 
Content-Based Instruction supplies the rationale for using meaningful content as a vehicle for 
language development, while Communicative Language Teaching, incorporating task-based 
principles,  explains  how learners  use  language through interaction (Richards,  2006).  The 
design of speaking tasks draws on established accounts of speaking development Levelt’s 
(1989) model of speech production, Long’s (1996) interaction hypothesis, Swain’s (2005) 
output hypothesis, and Segalowitz’s (2010) account of fluency which explain why conceptually 
rich  content  and  dialogic,  output-oriented  tasks  advance  oral  competence.  The  CEFR 
Companion Volume provides assessment architecture, supplying analytic criteria for spoken 
performance (Council of Europe, 2020), and Education for Sustainable Development supplies 
the rationale for treating quality-education themes as reflective, dialogic content (UNESCO, 
2017; Wals, 2015).

Validation.  The draft materials, tasks, and assessment instruments were validated through 
expert review by a panel comprising two internal practitioner-reviewers speaking lecturers 
experienced in teaching and assessing oral performance in the PTKI context and one external 
subject-matter expert  from a different  institution, an arrangement that strengthens content 
validity while reducing the risk of institution-bound judgement. The review attended to the 
clarity of task instructions, the appropriateness of scaffolding for B1–B2 learners, the relevance 
of the themes to speaking objectives, the alignment between tasks and CEFR-based assessment, 
and the practicality of classroom implementation. Feedback informed iterative revision, and a 
limited pilot refined prompt comprehensibility, time allocation, and rubric usability before the 
planned main implementation. In this way, ADDIE functioned not as a rigid linear sequence 
but as an iterative development cycle in which formative evaluation directly informed design 
refinement.

Findings / Results

The principal output of the analysis, design, and development phases is the prototype module 
described in this section. Its design is guided by three interrelated principles that connect the 
documented needs to concrete decisions: the materials address the specific speaking difficulties 
identified during analysis particularly students’ limited ability to sustain interaction, organize 
ideas coherently, and articulate viewpoints on social and educational issues; all speaking tasks 
and assessment criteria are aligned with CEFR B1–B2 descriptors to ensure developmental 
appropriateness and a clear progression (Council of Europe, 2020); and selected SDG 4 quality-
education themes are employed as meaningful communicative content rather than as content 
to  be  tested (UNESCO, 2017).  The product  is  therefore  best  described as  CEFR-aligned 
content-based  speaking  materials  using  quality-education  themes,  because  language 
development, not sustainability knowledge, is the instructional target.

SDG 4 themes as communicative content
Three SDG 4 targets most relevant to higher education and to speaking are selected as thematic 
content: equitable access to quality tertiary education (4.3), relevant skills for work and life 
(4.4), and education for sustainable development and global citizenship (4.7). These themes 
are embedded into speaking tasks not as concepts to be recalled, but as issues that require 
students to express opinions, explain problems, justify positions, and reflect. A prompt such as 
“Some students  cannot  continue  to  university  because  of  financial,  geographic,  or  social 
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barriers—what  should  be  done?”  illustrates  how  an  educational  issue  becomes  a 
communicative  stimulus  that  elicits  extended  speaking,  interaction,  and  reflection.  This 
positioning maintains the linguistic focus of instruction while situating speaking within socially 
relevant and professionally meaningful content,  which is particularly appropriate in PTKI 
settings where many students will become educators and community leaders.

Unit architecture and thematic organization
The module is organized into three thematic units, each aligned with one SDG 4 target and 
with an increasingly demanding stage of speaking development. This structure prioritizes depth 
of  engagement  and developmental  coherence  over  fragmented topical  coverage,  allowing 
students to revisit quality-education themes through progressively more sophisticated language 
use. Within a single semester, three units provide sufficient instructional depth and repetition 
to support observable development in fluency, interaction, and coherence while remaining 
feasible within regular course scheduling. Table 1 summarizes the unit architecture, which 
progresses  from  recognition  and  basic  explanation  toward  positioning  and  reflective 
engagement, so that communicative development and language-mediated engagement with the 
themes advance together without cognitive overload.

Table 1. Unit architecture of the CEFR-aligned content-based speaking module

Unit SDG 4 target / 
thematic focus

CEFR speaking 
focus (B1–B2) Core speaking tasks Reflective 

engagement

1
4.3 — Equitable access 
to quality tertiary 
education

Expressing opinions, 
giving reasons, basic 
interaction

Opinion sharing; 
guided discussion; 
issue-based response

Recognition; 
understanding of 
access and 
inequality

2
4.4 — Relevant skills 
for work, life, and 
future challenges

Extended speaking; 
problem-solving 
discourse; coherent 
argumentation

Problem-solving tasks; 
small-group discussion; 
proposal presentation

Understanding of 
skill gaps; 
positioning on 
employability

3
4.7 — Global 
citizenship, equity, and 
sustainable education

Interaction and turn-
taking; justifying 
viewpoints; reflective 
speaking

Debate; role play; 
reflective discussion

Positioning on 
equity and 
inclusion; 
reflection on 
societal 
implications

CEFR sub-skill scaffolding
Rather than treating speaking as a single undifferentiated ability, the design scaffolds each 
CEFR sub-skill through concrete instructional realizations that reduce cognitive load while 
preserving communicative authenticity, as summarized in Table 2. All five dimensions are 
retained in  scoring to  preserve CEFR construct  coverage,  while  fluency,  interaction,  and 
coherence receive particular analytical attention because they are most directly aligned with 
the communicative, dialogic, and reflective nature of the tasks.

Table 2. CEFR sub-skill scaffolding in the speaking tasks
CEFR sub-skill Instructional realisation

Range Topic-specific vocabulary and functional expressions for each theme
Accuracy Guided sentence frames (e.g., “One reason is…”, “I believe that…”)
Fluency Timed speaking cycles encourage continuous speech
Coherence Explicit speaking structure: opinion → reason → example
Interaction Prompted responses, reacting to peers, and turn-taking
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Illustrative prototype: Unit 1
To make the design logic concrete, Unit 1 is presented as an illustrative prototype. It focuses 
on SDG 4.3 (equitable access to quality tertiary education) and targets CEFR B1–B2 speaking 
through a Communicative Language Teaching-oriented task. The communicative goal is that 
students can discuss issues of access to higher education and articulate reasoned opinions in 
spoken English. In the core task a guided small-group discussion students consider: “What 
barriers prevent students from accessing higher education financial, geographic, or social? 
Should universities do more to support equal access: why, or why not?” They respond to peers, 
agree or disagree, and provide brief explanations, prioritizing meaning-making and negotiation 
of  meaning.  Scaffolding  includes  topic  vocabulary  (access,  opportunity,  affordability, 
inclusion), sentence frames for opinion and reasoning, timed turns for fluency, an opinion → 
reason → example structure for coherence, and response prompts for turn-taking. Performance 
is scored with the five-dimension CEFR-aligned analytic rubric, with particular attention to 
fluency,  interaction,  and  coherence.  Reflective  engagement  recognizing  unequal  access, 
explaining causes, taking and justifying a position, and connecting the issue to fairness and 
future opportunitymis elicited through the speaking task itself rather than through separate 
attitude measures.

CEFR-aligned analytic speaking rubric
Speaking performance is assessed through an analytic rubric adapted from the qualitative 
features of spoken language use in the CEFR (Council of Europe, 2020). The rubric retains 
five dimensions range, accuracy, fluency, interaction, and coherence to preserve construct 
alignment,  consistent  with  language-assessment  scholarship  that  treats  speaking  as  a 
multidimensional  construct  better  captured through explicit  criteria  than through a  single 
holistic  score  (Brown,  2004;  Fulcher,  2015).  For  classroom  use,  each  dimension  is 
operationalized into  four  bands  (Below B1,  B1,  B1+/Approaching B2,  and B2).  Table  3 
summarizes the B1 and B2 anchors for each dimension; the full four-band rubric accompanies 
the module.

Table 3. Summary anchors of the CEFR-aligned analytic speaking rubric
Dimension B1 anchor (summary) B2 anchor (summary)

Range Enough basic vocabulary and structures 
for familiar topics; noticeable repetition

Sufficient range to develop viewpoints 
with reasonable flexibility

Accuracy Basic patterns with frequent but 
generally non-impeding errors

Generally good control; errors rarely 
cause misunderstanding

Fluency Short stretches of speech; frequent 
pauses for planning

Relatively even tempo; hesitation does 
not usually impede communication

Interaction Responds to simple prompts; brief, 
support-dependent exchanges

Responds confidently; maintains and 
builds the exchange with little support

Coherence Connects simple ideas; organization 
often uneven or list-like

Organizes and links ideas clearly; 
develops arguments that are easy to 
follow

Expert review and refinement
The validation described in the Methodology confirmed the pedagogical soundness, feasibility, 
and contextual appropriateness of the units, and directly shaped the final prototype. In response 
to reviewer feedback, task prompts were refined for clarity, linguistic support was adjusted for 
B1–B2 learners, assessment guidance was clarified, and task sequencing was improved; the 
limited pilot further refined prompt comprehensibility, time allocation, and rubric usability. 
These revisions illustrate how formative evaluation was folded back into the design rather than 
appended to it.
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Discussion

The design responds directly to the gap documented in the analysis and in the wider literature. 
By embedding CEFR descriptors into both task design and the analytic rubric, the module 
addresses the assessment–pedagogy imbalance in which proficiency frameworks are adopted 
procedurally for scoring but left out of instructional design (Kalsum et al., in press). Here the 
CEFR functions as a pedagogical architecture, shaping what is taught and practiced, rather than 
only as a benchmarking instrument applied at the point of testing. The decision to treat SDG 4 
as communicative content rather than as an instructional objective is equally consequential: it  
keeps the work squarely within English Language Teaching while giving learners something 
substantive to talk about, which the literature on Content-Based Instruction and on speaking 
development suggests can stimulate more elaborated and better-organized oral  production 
(Long, 1996; Swain, 2005; Richards, 2006), and it offers a principled answer to a recurrent 
weakness in sustainability-oriented ELT materials, in which themes appear as reading passages 
or awareness prompts but are not matched to clear proficiency targets or to assessed oral 
performance (Cordova, 2024; Sofiana & Haryati, 2025; Yu et al., 2024).

Technology-enhanced delivery and future AI integration
Although the present prototype is not itself a digital artefact, its architecture is deliberately  
technology-ready, and this is where it connects most directly to technology-enhanced language 
learning.  The  task  formats  that  drive  the  module  timed  speaking  cycles,  recorded  oral 
performances, asynchronous small-group discussion, and structured peer interaction map onto 
the affordances of the blended and online environments now common in Indonesian higher 
education, and can be delivered through a learning-management system, mobile recording, or 
videoconferencing  with  minimal  adaptation.  More  importantly,  the  CEFR analytic  rubric 
operationalizes fluency, interaction, and coherence as explicit, criterion-referenced descriptors 
precisely the structure that automated and AI-assisted speaking assessment requires. Temporal 
fluency measures, automatic speech recognition, and rubric-referenced automated feedback all 
depend  on  a  principled  construct  definition  to  be  meaningful;  the  module  supplies  that 
definition.  It  therefore  contributes  the  pedagogical  and assessment  architecture  on  which 
technology-enhanced, and ultimately AI-enhanced, speaking instruction can be built, guarding 
against the risk that digital delivery merely reproduces accuracy-focused materials at scale. 
Positioned within technology-enhanced language learning and future learning environments, 
the design offers some concrete on-ramp for AI-assisted formative feedback in subsequent 
iterations.

Originality and significance
It is important to distinguish the two senses in which the module is innovative. Its novelty lies 
in the integrative combination aligning CEFR descriptors,  ADDIE-based design, Content-
Based Instruction and Communicative Language Teaching, and SDG 4 themes within a single 
values-oriented PTKI setting rather than in any single component, each of which is individually 
well  established.  Claims  about  instructional  effectiveness  are  deliberately  withheld:  the 
prototype has not yet undergone full classroom evaluation, so its significance at this stage is a 
design contribution transferable, theoretically grounded architecture whose measured impact 
is the subject of the planned quasi-experimental study. Understood in this way, the module is 
best read not as a claim of proven superiority but as a worked, adaptable example of how issue-
based,  values-oriented  content  can  be  aligned  with  a  recognized  framework  to  develop 
communicative speaking competence, and how a single program can operationalize broad 
policy directions in specific, assessable instructional terms.

Conclusion
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This  paper  has  reported  the  design  and  development  of  a  CEFR-aligned,  content-based 
speaking  module  that  uses  selected  SDG  4  quality-education  themes  as  meaningful 
communicative content for English language teaching in Islamic higher education. Grounded 
in  a  Design and  Development  Research  orientation  operationalised  through ADDIE,  and 
informed by Content-Based Instruction, Communicative Language Teaching, and theories of 
speaking development, the module organises three thematic units with sub-skill scaffolding, an 
illustrative prototype unit, and a CEFR-aligned analytic rubric, refined through expert review 
and limited piloting. As an innovative TESL practice, it  demonstrates how sustainability-
oriented  content  can  be  aligned  with  a  recognised  proficiency  framework  to  support 
communicative speaking development, and through its criterion-referenced architecture how 
such instruction can be prepared for technology-enhanced and AI-assisted delivery.

Recommendations

For practitioners, the unit architecture, scaffolding scheme, and analytic rubric can be adapted 
to other quality-education themes and to other PTKI programs, provided that the linguistic 
focus is retained and the themes are used as communicative content. For researchers and 
developers, three directions are recommended: trialling technology-enhanced delivery of the 
tasks (for example, through recorded and asynchronous speaking on a learning-management 
system);  prototyping  AI-assisted  formative  feedback  that  draws  on  the  rubric’s  fluency, 
interaction,  and  coherence  descriptors;  and  conducting  the  planned  quasi-experimental 
evaluation  to  test  the  module’s  effect  on  speaking  competence.  Extending  the  design  to 
additional CEFR bands would further clarify its developmental range.

Limitations

The contribution reported here is a design, and its limitations follow accordingly. The module 
has not  yet been evaluated for instructional effectiveness;  it  is  developed for a particular 
program and bounded to selected SDG 4 targets and to CEFR B1–B2, so its transferability to 
other contexts remains to be examined; and the present account reports design decisions rather 
than learning outcomes. The planned classroom evaluation employs a quasi-experimental pre-
test–post-test design to examine the module’s effect on speaking competence, with particular 
attention to fluency, interaction, and coherence, while a complementary qualitative strand 
examines how students’ language-mediated engagement with the themes becomes visible in 
their discourse.
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Abstract: Lower proficiency ESL learners often face difficulties in understanding poetry, 
particularly  in  interpreting figurative  language and moving beyond literal  meanings.  This 
affects  their  ability  to  appreciate  and  analyse  poetry.  Therefore,  this  study  presents  the 
development of an onomatopoeic-based approach that integrates sounds as a sensory entry point 
to enhance learners’ understanding of personification in poetry. The approach was developed 
based on the identified learners’ challenges among Malaysian lower secondary level learners, 
reviewing relevant literature, where a four-stage teaching process was designed involving sound 
exposure, exploration, and creative application. The effectiveness of the approach is evaluated 
through pre- and post-test results to examine Malaysian learners’ improvement in identifying 
and applying personification. This approach aims to make poetry learning more engaging, 
accessible, and meaningful for lower proficiency ESL learners.

Keywords: ESL learners, onomatopoeia, personification, poetry teaching, sensory learning. 

Introduction
Literature serves as a cornerstone of English language education by fostering the development 
of linguistic proficiency, analytical thinking, and appreciation for creative expression. Within 
the English curriculum, poetry exposes learners to figurative language and encourages them to 
interpret meanings from the text beyond the literal level. Understanding figurative language is 
fundamental to comprehending poetry, as it enables learners to recognise the poet's intended 
ideas,  emotions,  and  messages  (Hussein,  2023).  Among  the  variety  of  poetic  devices, 
personification plays a vital role in helping learners understand imagery, develop interpretative 
skills, and appreciate poetic expression.

Within the Malaysian secondary context, the teaching of literature has become increasingly 
challenging following the implementation of the CEFR-aligned curriculum, where the literature 
component is no longer assessed in the SPM examination (Yee et al., 2023). Although literature 
remains a part  of the English curriculum, Malaysian ESL learners continue to experience 
difficulties understanding poetry because interpreting figurative language requires them to 
move beyond literal meanings (Ukat & Ismail, 2022). This challenge is often compounded by 
a “literal trap”, where students are hindered by limited vocabulary knowledge and weak sensory 
imagination that lead to failure to move beyond literal meanings. According to Mastura (2023), 
39%  of  students  view  figurative  language  as  the  single  largest  obstacle  in  poetry 
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comprehension. To illustrate, when encountering expressions such as “The wind whispered,” 
many students struggle to read between the lines and ask, “How can wind whisper?” (Umiera 
& Hamdani, 2025). Therefore, there is an urgency for pedagogical methods to switch from rote 
memorisation of dictionary definitions to experiential learning (Ukat & Ismail, 2022).

To address these challenges, this study introduces the Onomatopoeic-Based Approach for 
teaching personification in poetry among Malaysian lower-proficiency ESL learners. By 
integrating sound-based learning with the teaching of figurative language, this approach 
seeks to make the concept of personification more concrete, interactive, and meaningful 
for learners. By guiding learners through a four-stage progression, “Sound → Meaning → 
Humanise → Personification”, the approach transforms abstract poetic devices into concrete 
sensory  experiences.  Ultimately,  this  study  aims  to  explore  the  potential  of  the 
Onomatopoeic-Based Approach to support  learners'  understanding and application of 
personification while enhancing their engagement with and appreciation of poetry. The 
findings are expected to provide useful insights into the use of an innovative instructional 
approach that can strengthen literature teaching and learning in Malaysian ESL classrooms.

Literature Review

Teaching Poetry and Personification in ESL Classrooms
Literature,  particularly poetry,  can provide meaningful  opportunities  for  English language 
learning by exposing ESL learners to authentic language, vocabulary, creative expression, and 
interpretation. Poetry can also be integrated with language-focused activities rather than being 
treated solely as a literary text. Islam (2022), for example, highlights the potential of poetry as 
authentic material for developing language skills through interactive classroom activities. More 
recent  research  has  similarly  reported  that  poetry-based  activities  can  support  learners’ 
linguistic development, creativity, motivation, and engagement with English (Ismail Shauki & 
Junit, 2024; Saad et al., 2024). In the Malaysian context, however, literature teaching continues 
to present challenges.  Ukat and Ismail  (2022) identify difficulties related to literary texts, 
cultural differences, and learners’ attitudes, while Jais and Ismail (2023) further emphasise the 
need for alternative and multimodal approaches to make literature learning more accessible to 
ESL learners.

Poetry may be particularly challenging for lower-proficiency ESL learners because poetic texts 
frequently rely on figurative expressions, ambiguity, and meanings that extend beyond the 
literal  interpretation  of  words.  Personification  is  one  such  device  in  which  human 
characteristics, actions, or emotions are attributed to non-human entities. Its interpretation, 
therefore, requires learners to move from a concrete or literal meaning towards an abstract 
human-related interpretation. Research on personification has demonstrated that it functions as 
an important mechanism in meaning construction, particularly through the attribution of human 
characteristics to non-human entities (Fielden-Burns & Piquer-Píriz, 2022). For ESL learners, 
this abstract process may become more demanding when they have limited vocabulary or 
limited  experience  with  figurative  language.  Consequently,  teaching  personification  may 
require instructional scaffolding that allows learners to develop meaning progressively rather 
than encountering the literary device only through formal definitions.
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Theoretical Foundations
The  proposed  Onomatopoeia-Based  Approach  is  informed  by  Dual  Coding  Theory,  the 
Cognitive Theory of Multimedia Learning, and Constructivism. Dual Coding Theory proposes 
that verbal and non-verbal representations can work together in learning, providing learners 
with multiple routes for processing and recalling information (Clark & Paivio, 1991). Similarly, 
the Cognitive Theory of Multimedia Learning suggests that learning can be supported when 
information is processed through complementary verbal and visual representations (Mayer, 
2024).  Constructivist  perspectives  further  emphasise  that  learners  develop  knowledge  by 
actively constructing meaning through meaningful experiences rather than simply receiving 
information from the teacher (Chand, 2023). These perspectives provide a theoretical basis for 
using  sound  as  an  initial  stimulus  before  introducing  the  more  abstract  concept  of 
personification.

The combination of these perspectives is particularly relevant to the proposed four-stage 
framework: Sound → Meaning → Humanise → Personification. In the first stage, learners 
encounter an authentic or recognisable sound. They then associate the sound with its 
possible source and meaning before connecting the sound or its associated action to human 
characteristics.  Finally,  learners  apply  this  understanding  to  identify  or  construct 
personification.  Thus,  rather  than  introducing  personification  as  an  isolated  literary 
definition, the approach provides a progression from a more concrete sensory experience 
towards an abstract figurative concept.

Innovative and Multimodal Approaches to Literature Learning
Recent literature pedagogy has increasingly explored interactive, multimodal, and technology-
supported  approaches  to  address  the  difficulties  associated  with  conventional  literature 
instruction.  Jais  and  Ismail  (2023)  report  that  mapping  and  multimodality  can  provide 
alternative  ways  of  supporting  learners  when  engaging  with  literature  in  Malaysian  ESL 
classrooms. Similarly, research on poetry-based activities suggests that integrating creative and 
learner-centred activities can promote greater engagement and meaningful language learning 
(Saad et al., 2024). Technology-enhanced approaches have also been explored in Malaysian 
literature classrooms, with recent research examining the use of YouTube to support students’ 
motivation and engagement in learning poetry (Alfaruque et al., 2023). These studies indicate 
a  broader  movement  away from literature  instruction that  depends exclusively  on textual 
analysis  and  teacher  explanation  towards  approaches  that  incorporate  multiple  modes  of 
learning.

However, the existing literature largely focuses on multimodality through visual materials,  
digital platforms, mapping activities, or general poetry-based tasks. Less attention has been 
given to sound as the primary scaffold for teaching a specific figurative device, particularly 
personification, among lower-proficiency ESL learners. This distinction is important because 
sound provides an immediate sensory experience that can be connected to an observable action 
or source before learners are required to interpret an abstract literary meaning. Therefore, the 
use of sound may provide a different form of scaffolding from approaches that begin directly 
with written poetic texts or formal literary terminology.

Research Gap
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Recent research has demonstrated growing interest in multimodal and innovative approaches 
to language and literature teaching. Multimodality allows teachers to combine linguistic, visual, 
auditory, gestural, and other modes to support meaning-making in language learning (Kessler, 
2022). In EFL contexts, multimodal resources have been used to establish cognitive frameworks 
for new topics and to increase learners’ attention and participation (Wu, 2024). In Malaysia, 
technology-enhanced  approaches  such  as  YouTube  have  also  been  explored  in  poetry 
instruction, reflecting a shift towards more interactive approaches to literature learning (Chung 
& Ngui, 2025). These studies suggest that literature instruction can benefit from moving beyond 
conventional text-based explanation and incorporating additional modes of meaning-making.

At the same time, emerging research has examined the relationship between sound and language 
learning.  Zhao  (2024)  found  that  explicit  instruction  on  phonesthemes,  which  are  sound 
sequences  associated  with  particular  meanings,  supported  EFL  learners’  retention  of 
phonesthemic words. Such findings suggest that attention to sound–meaning relationships may 
provide useful support for language learning. However, sound-symbolic learning, phonestheme 
instruction,  and  onomatopoeia  should  not  be  treated  as  interchangeable  concepts.  While 
phonesthemes  involve  recurring  sound  patterns  associated  with  meaning,  onomatopoeia 
involves words that imitate or evoke sounds associated with their referents. Therefore, the 
pedagogical potential of using actual or recognisable sounds as a starting point for teaching 
figurative language remains insufficiently explored.

Furthermore,  existing  studies  on  personification  have  primarily  examined  its  use  and 
interpretation  in  discourse  rather  than  the  process  of  teaching  personification  to  lower-
proficiency ESL learners. Fielden-Burns and Piquer-Píriz (2022), for instance, demonstrate that 
personification occurs meaningfully in English-medium academic discourse, but their study 
does not investigate an instructional framework for helping learners understand or produce 
personification. Similarly, recent research on figurative language instruction has examined 
approaches such as songs and explicit instruction, demonstrating the potential of contextualised 
and  active  learning  for  figurative-language  development  (Maghfira,  2022;  Ningrum  & 
Agustina, 2025). However, these approaches do not specifically investigate sound as a scaffold 
for understanding personification.

Therefore,  a  specific  gap  can  be  identified  at  the  intersection  of  sound-based  learning, 
multimodal  pedagogy,  and  personification  instruction.  To  the  best  of  the  present  study’s 
knowledge,  limited  research  has  examined  a  structured  approach  that  begins  with  an 
onomatopoeic  or  recognisable  sound  and  progressively  guides  ESL  learners  from  sound 
recognition  to  meaning-making,  the  attribution  of  human  characteristics,  and  finally  the 
interpretation or production of personification. This gap is particularly relevant in the Malaysian 
ESL context, where poetry remains challenging for learners and where recent research has 
called for more engaging and alternative approaches to literature instruction (Ukat & Ismail, 
2022; Nik Hassim & Hashim, 2024).

In response to this gap, the present study proposes the Onomatopoeia-Based Approach, 
structured around four stages: Sound → Meaning → Humanise → Personification. The 
approach uses sound as a concrete entry point before gradually introducing the more 
abstract concept of personification. By connecting sensory experience with linguistic and 
figurative meaning, the framework aims to provide a more accessible pathway for lower-
proficiency ESL learners to engage with personification in poetry. Rather than claiming 
that sound alone improves figurative-language learning, the proposed framework provides 
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a  pedagogical  model  that  warrants  further  empirical  investigation  in  Malaysian  ESL 
classrooms.

Methodology

Research Design
This study employed a pre-experimental one-group pretest-posttest design to examine changes 
in participants’ understanding and application of personification following exposure to the 
proposed Onomatopoeia-Based Approach. The design was selected because the study aimed to 
obtain a direct  comparison of participants’  performance before and after experiencing the 
proposed instructional approach. The pre-test established participants’ baseline understanding, 
while the post-test examined their performance after the intervention.

The study was conducted during an interactive approach exhibition, where participants 
first  completed  a  diagnostic  pre-test  before  being  introduced  to  the  instructional 
framework.  They  then  experienced  the  four-stage  instructional  intervention,  which 
followed the sequence sound → meaning → humanise → personification, before completing 
the post-test. This sequence allowed the researcher to observe changes in participants’ 
performance across the learning outcomes targeted by the approach.

The design was appropriate for the exploratory nature of the study because the Onomatopoeia-
Based Approach was being presented as a proposed instructional  framework.  Rather than 
attempting  to  establish  causal  effectiveness,  the  study  focused  on  identifying  observable 
changes in participants’ responses following their exposure to the approach. The comparison 
specifically examined three intended learning outcomes: (i) associating onomatopoeic sounds 
with  their  meanings,  (ii)  identifying  and  interpreting  personification,  and  (iii)  applying 
personification through the construction of original figurative expressions.

The  pre-test  was  administered  before  the  intervention  to  identify  participants’  existing 
difficulties with figurative language. Particular attention was given to the tendency to interpret 
figurative expressions literally, referred to in this study as the “literal trap.” For example, when 
presented  with  the  expression  “The  wind  whispered,” participants  who  interpreted 
“whispered” as a literal action rather than recognising it as a human action attributed to the 
wind demonstrated difficulty with the conceptual basis of personification. The post-test was 
subsequently used to examine whether participants could demonstrate the targeted concepts 
after experiencing the four-stage instructional process.

As the study used a one-group design without a control or comparison group, any changes 
observed between the pre-test and post-test cannot be attributed solely to the intervention. The 
findings  are  therefore  interpreted  as  descriptive  evidence  of  changes  in  participants’ 
performance  following  exposure  to  the  Onomatopoeia-Based  Approach,  rather  than  as 
definitive evidence of causal effectiveness.

Participants and Sampling

ICTELL2026 Proceedings  |  eISSN 3083-9513 138



The study employed purposive voluntary sampling. Participants were recruited from visitors 
who attended the interactive approach exhibition and voluntarily agreed to participate in the 
study. A total of 17 participants were included in the final analysis.

The intended target population of the proposed approach was lower-proficiency ESL learners 
who  experience  difficulty  understanding  figurative  language,  particularly  personification. 
However,  direct  access  to  lower  secondary  school  learners  was  not  available  during  the 
exhibition  phase.  Consequently,  university-level  exhibition  visitors  were  recruited  as 
participants.  Since the participants did not  necessarily correspond directly to the intended 
school-level population, their suitability for the study was considered based on their baseline 
characteristics and performance rather than their educational level alone.

Participant characteristics were examined using the information collected through Section A 
(Demographic Information and Baseline Profile) and Section B (Pre-test Diagnostic). Section 
A provided information about participants’ self-rated English proficiency, confidence in poetry-
related tasks, and perceived difficulty in understanding figurative language. Section B provided 
behavioural evidence of their initial understanding through their responses to diagnostic items 
on figurative language and personification.

The final sample consisted of participants whose responses reflected characteristics relevant to 
the  learning  difficulties  targeted  by  the  intervention,  including  lower  self-rated  English 
proficiency, difficulty with figurative language, lower confidence in poetry-related tasks, and a 
tendency towards literal interpretation in the diagnostic assessment. These characteristics were 
considered together rather than relying on self-reported proficiency alone.

Purposive voluntary sampling was appropriate for the exhibition setting because participation 
depended on visitors’ willingness to engage with the interactive demonstration. However, the 
use of a small, non-random sample limits the generalisability of the findings. Therefore, the 
results  are  intended  to  provide  preliminary  descriptive  evidence  regarding  participants’ 
responses  to  the  proposed  approach  rather  than  represent  the  performance  of  the  wider 
population of lower-proficiency ESL learners.

Research Instrument
Data were collected using a three-part Google Form assessment instrument administered in 
conjunction  with  the  interactive  intervention.  The  instrument  was  designed  to  establish 
participants’ baseline characteristics, identify their initial difficulties with personification, and 
assess their performance following exposure to the Onomatopoeia-Based Approach.

Section A: Demographic Information and Baseline Profile
Section A collected participants’ basic demographic information and baseline learning profiles. 
The section included items on self-rated English proficiency, confidence in poetry-related tasks, 
and perceived difficulty in understanding figurative language.

The information collected in this section served two purposes. First, it provided contextual 
information  about  the  participants.  Second,  it  helped  establish  whether  participants 
demonstrated characteristics  relevant  to  the  intended target  group.  However,  self-reported 
information was not treated as the sole measure of participants’ proficiency or ability. Instead, 
it was considered alongside their actual performance in the diagnostic pre-test in Section B.

Section B: Pre-test Diagnostic
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Section B consisted of a short diagnostic pre-test administered before the intervention. The 
purpose of the pre-test was to establish participants’ unassisted baseline understanding of the 
concepts addressed by the Onomatopoeia-Based Approach.

The assessment  focused on the  learning difficulties  that  the  intervention was designed to 
address. These included sound–meaning association, interpretation of figurative expressions, 
recognition of human actions attributed to non-human subjects, and differentiation between 
literal and figurative meanings.

For example, an item involving the expression “The wind whispered” was used to examine 
whether participants could recognise  “whispered” as a human action attributed to the non-
human subject  “wind.” A literal interpretation would indicate difficulty in recognising the 
figurative relationship between the subject and the human action.

The diagnostic pre-test therefore served two related purposes. First, it established participants’ 
baseline performance before exposure to the intervention. Second, it helped identify the specific 
conceptual difficulties that were relevant to the proposed instructional approach. Participants 
completed the pre-test without receiving the instructional explanation beforehand so that their 
initial understanding could be observed.

Section C: Post-test Assessment
Section  C  was  administered  immediately  after  participants  completed  the  four-stage 
intervention.  The purpose of  the post-test  was to  examine participants’  performance after 
exposure to the proposed instructional process.

The post-test addressed the same three broad learning outcomes examined by the intervention: 
(i) sound–meaning association, (ii) identification and interpretation of personification, and (iii) 
application of personification. While the pre-test focused primarily on diagnosing participants’ 
initial understanding, the post-test included tasks that required participants to apply the concepts 
introduced during the intervention.

Participants were required to interpret onomatopoeic words such as “Whoosh” and “Crackle”, 
recognise personification in contextualised expressions such as “The thunder shouted in the  
sky,” and demonstrate their understanding of the relationship between a non-human subject and 
a human action. The post-test also included an application task in which participants were 
required to construct an original figurative expression using a sound trigger such as “Boom.”

The inclusion of an independent production task was important because the study aimed to 
examine not only whether participants could recognise personification but also whether they 
could apply the  concept  in  their  own figurative  expressions.  Thus,  the  post-test  provided 
evidence  across  different  levels  of  understanding,  from  recognising  sound–meaning 
relationships to identifying personification and producing an original example.

Intervention
The intervention consisted of a four-stage instructional framework: sound → meaning → 
humanise → personification. The framework was designed to provide a gradual progression 
from a concrete sensory concept to the more abstract concept of figurative language.
Stage 1: Sound

In the first stage, participants were introduced to selected onomatopoeic words representing 
recognisable sounds, such as “Boom,” “Whoosh,” and “Crackle.” The purpose of this stage 
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was to establish an accessible and concrete starting point for the learning process. Participants  
were encouraged to recognise the sounds represented by the words and to engage with the 
auditory quality of the vocabulary.

Stage 2: Meaning
In the second stage, participants were guided to identify the meaning and possible source 
associated with each sound.  For  example,  “Whoosh” could be associated with the sound 
produced by moving air or wind, while “Crackle” could be associated with the sound produced 
by burning wood or fire.

This  stage  established a  connection  between the  sound  word and  the  situation  or  source 
represented by the sound. Establishing this connection was necessary before participants were 
introduced to the more abstract process of using the sound as a basis for figurative expression.

Stage 3: Humanise
In the third stage, participants were introduced to the process of assigning human actions or 
characteristics  to  non-human  subjects.  The  researcher  guided  participants  to  identify  an 
appropriate human action that could be connected to the source or situation established in the 
previous stage.

For example, after identifying thunder as a source associated with a loud “Boom,” participants 
could  associate  the  sound with  a  human action  such  as  “shout.” This  stage  served as  a 
conceptual bridge between the concrete sound–meaning relationship and the abstract concept 
of personification.

Stage 4: Personification
In the final stage, participants were guided to combine a non-human subject with a human 
action  to  form a  personified  expression.  For  example,  the  sequence  could  progress  from 
“Boom” to thunder as the sound source, followed by the human action “shout,” resulting in the 
expression “The thunder shouted.”

At this stage, the researcher explicitly introduced and reinforced the concept of personification. 
Participants  were  guided  to  recognise  that  personification  occurs  when  human  actions, 
characteristics, or qualities are attributed to non-human entities.

The four stages therefore provided a structured progression from sound recognition, to meaning 
construction, to human action, and finally to figurative language. This progression was intended 
to  provide  learners  with  a  concrete  pathway  for  approaching  personification  rather  than 
requiring them to process the figurative concept in isolation.

Research Procedure
The  study  was  conducted  in  a  sequential  procedure  to  ensure  that  participants’  baseline 
understanding was established before they were exposed to the intervention.

First, visitors to the interactive exhibition were invited to participate voluntarily in the 
study.  Participants  were  informed  about  the  activity  and  completed  the  assessment 
instrument  through Google  Forms.  Second,  participants  completed  Section A,  which 
collected their demographic information and baseline learning profile. Third, participants 
completed  Section  B  (Pre-test  Diagnostic)  before  receiving  any  explanation  of  the 
Onomatopoeia-Based Approach. This ensured that their responses represented their initial 
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understanding rather than knowledge acquired from the intervention. Fourth, participants 
experienced the four-stage instructional intervention. The intervention was delivered in 
the sequence of sound → meaning → humanise → personification, with each stage building 
upon the concept introduced in the preceding stage. Fifth, immediately after completing 
the intervention, participants completed Section C (Post-test Assessment). The post-test 
assessed their ability to recognise, interpret, and apply the concepts introduced during the 
intervention.

Finally, the completed responses were compiled and analysed using descriptive statistics. The 
pre-test and post-test results were compared according to the three intended learning outcomes 
of the intervention. The sequence of the procedure can therefore be summarised as:

Section A: Baseline Profile → Section B: Pre-test  → Four-Stage Intervention → 
Section C: Post-test → Data Analysis

This sequence ensured that the intervention occurred between the two assessment points and 
allowed participants’ responses before and after the instructional experience to be compared 
descriptively.

Ethical Considerations
Ethical considerations were observed throughout the data collection process. Participation in 
the study was voluntary, and participants were informed about the purpose and nature of the 
study before completing the assessment. Participants were informed that the activity involved 
completing a pre-test, participating in the instructional intervention, and completing a post-test. 
They were given the opportunity to decide whether to participate and were not required to 
participate as a condition of attending the exhibition.

Informed consent was obtained from participants before data collection.  Participants were 
informed that the information collected would be used for research purposes and that their 
participation was voluntary. They were also informed that they could choose not to participate 
or discontinue their participation without penalty.

Confidentiality and anonymity were maintained throughout the research process. Participants’ 
names and other directly identifying information were not included in the reporting of the 
findings. The collected responses were treated as research data and analysed in aggregate form. 
The findings were reported using frequencies and percentages to prevent individual participants 
from being identified.

Permission to conduct the data collection was obtained from the relevant party responsible for 
the interactive approach exhibition before participants were recruited. The data collection was 
conducted within  the  scope of  the  exhibition  activity  and involved only  the  instructional 
intervention and assessments described in this study.

The researchers also ensured that the data collected were limited to information relevant to the 
objectives of the study. The findings were presented in aggregate form, and the collected data 
were not used for purposes unrelated to the research.

Data Analysis
The quantitative data were analysed using descriptive statistics, specifically frequencies and 
percentages, to examine participants' responses before and after exposure to the Onomatopoeic-
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Based Approach. The analysis was aligned with the three intended learning outcomes of the 
intervention:  (i)  sound–meaning  association,  (ii)  identification  and  interpretation  of 
personification and (iii) application of personification through the construction of figurative 
expressions.

For each assessment item, the frequency and percentage of correct responses were calculated 
for  the  pre-test  and  post-test.  The  results  were  then  compared  descriptively  to  identify 
observable  changes  in  participants'  performance  following  the  instructional  intervention. 
Percentage-point differences were used where appropriate to describe the direction and extent 
of change between the two assessment occasions.

The pre-test results were used to establish participants'  baseline difficulties, particularly in 
distinguishing  literal  from  figurative  meanings  and  associating  sounds  with  appropriate 
meanings.  The  post-test  results  were  used  to  describe  participants'  performance  after 
completing the four-stage instructional process. The analysis therefore provides descriptive 
evidence of changes in participants' responses, rather than inferential evidence of statistical 
significance or causal effectiveness. 

Findings / Results

The quantitative findings of this pilot study demonstrate a significant performance shift in 
lower-proficiency  ESL  learners’  comprehension  and  application  of  personification, 
transitioning  from  literal  reading  constraints  during  the  diagnostic  pre-test  to  successful 
figurative mastery in the post-test.

Participants’ Demographic Information
Table 1 presents the demographic information of the participants involved in the study. A total 
of 17 students from a university in Selangor participated in the Onomatopoeia-Based Approach 
implementation and completed the pre-test and post-test.  

Table 1. Socio-Demographic Characteristics of the Respondents

No Demographic 
Characteristics Frequency 

(n)
Percentage 

%

1.
Gender
Male 5 29.4
Female 12 70.6

2.

Age Group
<18 1 5.9
18 - 25 16 94.1
26 - 35
>35

0
0

0
0

3. 
Language Background
English as a Second 
Language (ESL)

17 100.0

4. 

Self-rated English 
Proficiency
Level 1
Level 2
Level 3

1
12
4

5.9
70.6
23.5
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Level 4
Level 5

0
0

0
0

5. 

Figurative Language 
Difficulty
Very Easy
Easy
Moderate
Difficult
Very difficult

0
1
11
4
1

0
5.9
64.7
23.5
5.9

6.

Personification 
Understanding in Poetry
Very confident 0 0
Confident 1 5.9
Neutral
Not confident
Very not confident

10
4
2

58.8
23.5
11.8

The socio-demographic analysis of the filtered respondents (n =17) confirms that the cohort 
aligns with the study’s target population of lower-proficiency ESL learners. As mentioned in 
the methodology section, the entire sample (100%) of the pilot test fell within the 18 to 25 age 
group  and  identified  as  ESL  learners  at  university  level.  This  linguistic  background  is 
significant as it underpins the foundational vocabulary challenges and the “literal trap” often 
encountered when processing English poetic devices.

Regarding self-assessed competency,  the  vast  majority  of  participants  (70.6%) rated their 
English proficiency at Level 2. A small minority of 5.9% and 23.5% identified themselves at 
Level 1 and Level 3 accordingly, while no participants (0%) rated themselves at the higher  
mastery levels of 4 or 5. 

Baseline Pre-test Diagnostic Analysis: Unpacking the “Literal Trap”
The diagnostic pre-test (Section B) evaluated learners’ unassisted baseline comprehension of 
personification and identified specific cognitive obstacles prior to the sensory intervention. As 
detailed in Table 2, pre-test errors were classified into three distinct failure modes: 

Table 2. Pre-test Diagnostic Baseline Item Analysis (n=17)

Item & 
Prompt

Construct 
Measured 

Target/
Correct 
Response

Identified 
Failure Mode

Correct Rate 
(n, %)

Diagnostic 
Error Rate 
(n, %)

Q1: “The 
wind 
whispered.” 
What does this 
sentence 
mean?

Non-literal 
semantic 
interpretation 

B. "The wind 
was moving 
softly."  

Semantic 
Failure: 
Selecting 
literal options 
(e.g., "The 
wind could 
speak like a 
person" or "A 
person was 
talking 
outside"). 

8 (47.1%) 9 (52.9%) 
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Q2: Which 
sentence is 
personificatio
n? 

Contextual 
identification 
of figurative 
human action 

C. "The 
flower danced 
in the 
garden."  

Concept 
Blindness: 
Failing to 
recognize 
figurative 
human action 
and retreating 
to literal 
sentences 
(e.g., "The 
boy walked 
home"). 

7 (41.2%) 10 (58.8%) 

Q3: Which 
sound word 
describes the 
sound of 
leaves 
moving? 

Auditory-
sensory 
vocabulary 
mapping 

A. "Rustle"  Sensory 
Mismatch: 
Inability to 
map physical 
movement to 
auditory 
vocabulary 
(selecting 
"Boom" or 
"Crackle"). 

13 (76.5%) 4 (23.5%) 

When presented with “The wind whispered”, 52.9% of participants (n = 9) exhibited semantic 
failure  by  choosing  literal  interpretations.  Furthermore,  when  required  to  identify 
personification  among  distractors,  58.8%  of  the  cohort  (n  =  10)  demonstrated  concept 
blindness, retreating to literal options such as  “The boy walked home”.  Finally, 23.5% of 
respondents (n = 4) displayed a sensory mismatch, failing to match the movement of leaves to 
“Rustle” and choosing inappropriate sound triggers like "Boom" or "Crackle". These results 
illustrate a clear over-reliance on literal readings and memorised definitions without functional 
comprehension.

Post-test Performance Metrics: Measuring Phonetic-Sensory Mastery  
Following  the  four-stage  sensory  intervention  (Sound  →  Meaning  →  Humanise  → 
Personification), participants completed Section C to evaluate post-intervention learning 
gains. Table 3 details performance across five post-test evaluation metrics:

Table 3. Post-Test Item Performance and Mastery Analysis (n = 17)

Assessment Task 
/ Prompt 

Construct 
Evaluated 

Target Response 
/ Applied Rule 

Success Rate (n, 
%) 

Error / 
Incomplete Rate 
(n, %) 

Q1: Choose the 
meaning of 
"Whoosh". 

Phonetic-Sensory 
Decoding 

A. "Wind moving 
quickly" 

13 (76.5%) 4 (23.5%) 

Q2: Which 
sentence uses 
personification? 

Contextual 
Identification 

B. "The thunder 
shouted in the 
sky."  

15 (88.2%) 2 (11.8%) 
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Q3: Match 
"Crackle" to its 
meaning. 

Sensory 
Vocabulary 
Anchoring 

A. "A fire making 
a small breaking 
sound" 

15 (88.2%) 2 (11.8%) 

Q4: Complete: 
"The wind _____ 
through the 
trees." 

Instructional 
Formula 
Application 

A. "whispered" 
(Sound + Human 
Action) 

14 (82.4%) 3 (17.6%) 

Q5: Create your 
own sentence 
using "Boom". 

Independent 
Creative 
Generation 

Original 
Figurative Output 
(e.g., "My 
thought boomed 
in my head") 

15 (88.2%) 2 (11.8%) 

Following  the  implementation  of  the  sensory  intervention,  post-test  metrics  revealed  a 
quantitative breakthrough across all measured constructs. In phonetic-sensory mapping, 76.5% 
of learners (n = 13) successfully decoded the sound word "Whoosh" as rapid wind movement. 
Regarding  contextual  identification,  88.2%  of  participants  (n =  15)  correctly  recognised 
personification in "The thunder shouted in the sky”, while only 11.8% (n = 2) remained trapped 
in  literal  distractors.  Similarly,  88.2%  of  respondents  (n =  15)  demonstrated  accurate 
vocabulary  anchoring  by  matching  "Crackle" to  its  corresponding  sensory  description. 
Furthermore, 82.4% of learners (n  = 14) successfully executed the instructional framework 
(Sound + Human Action = Personification) to complete sentence frames such as  "The wind 
whispered through the trees". Finally, 88.2% of participants (n = 15) achieved independent 
creative  production,  progressing from passive  reading to  constructing  original  personified 
imagery using the auditory trigger "Boom," yielding unique student expressions such as "My 
thought boomed in my head". 

Comparative Synthesis: Pre-Test vs. Post-Test Progression 
To measure the overall impact of the framework, baseline accuracy rates from Section B were 
systematically benchmarked against post-intervention performance metrics in Section C. Table 
4 highlights the comparative performance gains across parallel conceptual dimensions:

Table 4. Comparative Progression Between Pre-Test and Post-Test Metrics (n = 17)

Learning 
Dimension / Skill 
Evaluated 

Pre-Test 
Baseline 
Accuracy (%) 

Post-Test 
Mastery 
Accuracy (%) 

Net Quantitative 
Gain (%) 

Primary 
Cognitive Shift 
Observed 

Non-Literal 
Interpretation / 
Contextual 
Identification 

47.1% 88.2% +41.1% Shifted from 
Semantic Failure 
(literal reading) to 
Embodied 
Figurative 
Recognition. 

Auditory-Sensory 
Vocabulary 
Matching 

76.5% 88.2% +11.7% Resolved Sensory 
Mismatch, 
establishing 
durable sound-
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meaning links. 

Rule Application 
& Creative 
Sentence 
Production 

41.2% 88.2% +47.0% Transitioned from 
Rote 
Memorization to 
Independent 
Formula-Driven 
Output. 

The comparative synthesis confirms that the sensory intervention yielded a +41.1% net gain in 
personification identification and a +47.0% net gain in creative sentence production. These 
findings demonstrate that utilising sound as an auditory entry point effectively lowers working 
memory load, bypasses literal reading constraints and enables lower-proficiency ESL learners 
to achieve creative figurative mastery. 

Discussion
The empirical findings of this pilot study provide strong evidence that the Onomatopoeic-
Based (Phonetic-Sensory) Approach serves as an effective instructional bridge for lower-
proficiency English as a Second Language (ESL) learners. In the context of Malaysian 
secondary ESL classrooms, where curriculum adjustments under the Common European 
Framework  of  Reference  for  Languages  (CEFR)  realigned  assessment  priorities  and 
reduced  dedicated  focus  on  literature,  learners  frequently  struggle  to  interpret  poetic 
devices. By using sound as an accessible auditory entry point, the four-stage framework 
(Sound → Meaning → Humanise → Personification) transforms abstract figurative concepts 
into  concrete,  embodied  imagery,  enabling  students  to  move  beyond  literal  reading 
constraints toward creative application.  

Overcoming the “Literal Trap” and Semantic Failure through Auditory Scaffolding
The baseline pre-test diagnostic data confirmed a widespread prevalence of the "literal trap", 
where 52.9% of participants exhibited semantic failure when evaluating "The wind whispered," 
choosing literal interpretations such as  "The wind could speak like a person" or  "A person 
was talking outside". Furthermore, 58.8% demonstrated concept blindness, failing to recognise 
personification in context and retreating to simple literal sentences. These diagnostic baseline 
results align directly with empirical research by Mastura (2023), who reported that 39% of 
students view figurative language as the primary obstacle in poetry comprehension, as well as 
Umiera and Hamdani (2025), who noted that ESL learners frequently struggle to read between 
the lines, asking literal questions such as "How can wind whisper?".

Following the sensory intervention, post-test performance demonstrated a major quantitative 
breakthrough, with 88.2% of participants successfully identifying contextual personification in 
"The thunder shouted in the sky". This sharp increase in identification accuracy indicates that 
using sound as an initial scaffold allows understanding to precede formal explanation. Rather 
than forcing lower-proficiency learners to navigate archaic,  technical or ambiguous poetic 
language  upfront,  the  phonetic-sensory  hook  provides  an  immediate  sensory  anchor. 
Consequently, learners are able to infer underlying mood and human traits without becoming 
entangled in literal decoding errors.

Addressing the Foundational Vocabulary Deficits via Dual Coding and Realia
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The socio-demographic profile of the sample revealed a cohort heavily dominated by Level 2 
proficiency learners (70.6%), a group characterised by limited linguistic mastery and lower 
poetry confidence. Baseline diagnostic testing highlighted this linguistic barrier, as 23.5% of 
respondents exhibited a sensory mismatch, failing to pair leaf movement with the word "Rustle" 
and  choosing  inappropriate  terms  such  as  "Boom" or  "Crackle".  This  baseline  deficit  is 
consistent with Anaam (2025) and Alkhammash (2022), who observed that 85.5% of lower-
proficiency ESL learners lack the foundational vocabulary required to process non-literal and 
metaphorical meanings.

To bridge this vocabulary gap, Stage 2 of the intervention incorporated realia, such as metal  
spoons, silk scarves, chip bags and keys, alongside silent video challenges to anchor abstract 
sound words in physical touch and sight. In the post-test, 88.2% of participants accurately 
anchored "Crackle"  to  its  sensory description.  This  empirical  gain  directly  supports  Dual 
Coding Theory (Clark & Paivio, 1991; Paivio, 1986), which posits that pairing non-verbal 
sensory  inputs  (auditory  and  tactile  experiences)  with  verbal  language  representations 
constructs dual mental traces in memory. By physically experiencing the texture of a sound 
before learning its formal label, learners transform arbitrary vocabulary words into meaningful 
mental concepts.

Mitigating Cognitive Load and Building Embodied Imagery in ESL Learners 
A  significant  barrier  identified  in  ESL  literature  instruction  is  learners'  weak  sensory 
imagination, which prevents them from constructing a "mental movie" or "embodied imagery" 
while reading. As highlighted by Zhang et al. (2025) and Simina Pitur and Miu (2025), lower-
proficiency students often treat poetic text as isolated data rather than an immersive sensory 
experience. When reading lines like "The leaves rustled," students may decode individual words 
without experiencing the subtle auditory sensation of movement.

The Onomatopoeic-Based Approach addresses this cognitive bottleneck through the principles 
of the Cognitive Theory of Multimedia Learning / Auditory Sensory Learning (Mayer, 2021, 
2024; Sweller, 2011). By engaging the auditory channel first, sound acts as a pattern-recognition 
trigger  that  lowers  the  operational  working  memory  load  required  to  interpret  symbolic 
meaning. The high post-test accuracy across phonetic decoding tasks (76.5% for "Whoosh" and 
88.2% for "Crackle") demonstrates that sound-based scaffolding allows learners to process 
poetic descriptions as vivid sensory experiences, successfully converting text into embodied 
mental representations.

Shifting from Rote Memorization to Constructivist Creative Mastery  
Traditional literature pedagogy in ESL classrooms often relies on explicit teacher explanations 
and  post-hoc  identification  of  poetic  devices  after  formal  definitions  are  introduced.  As 
documented by Ganesan, Aziz, and Ismail (2025), Cekiso (2025) and Liugan and Lacostales 
(2026), this definition-first model encourages surface learning and rote memorisation. Students 
learn dictionary definitions such as memorising personification as "giving human traits to non-
human things" to pass examinations, yet they remain incapable of identifying or producing 
figurative language in authentic contexts.

The post-test results demonstrate a clear transition toward Constructivist Learning (Chand, 
2023; Piaget, 1973; Vygotsky, 1978), where students actively build knowledge through hands-
on exploration and pattern recognition. By introducing the structured formula Sound + Human 
Action = Personification during Stage 4, 82.4% of participants successfully completed formula-
driven sentence frames ("The wind whispered through the trees"). More importantly, 88.2% of 
participants achieved independent creative production, successfully applying auditory triggers 
to formulate original expressions such as "My thought boomed in my head". This progression 
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from diagnostic failure to creative generation confirms that experiential rule application fosters 
genuine figurative mastery.

Conclusion 
In conclusion, the proposed onomatopoeic-based approach offers an innovative and learner-
centred strategy for teaching personification in poetry among Malaysian lower-proficiency ESL 
learners. By integrating sound-based learning with guided meaning construction, the approach 
seeks to transform abstract figurative language into a more concrete, engaging, and meaningful 
learning experience. Grounded in the Dual Coding Theory, Auditory Sensory Learning, and 
Constructivism, the approach encourages learners to connect auditory experiences with literary 
interpretation,  thereby  supporting  deeper  understanding  and  active  participation  (Clark  & 
Paivio, 1991; Chand, 2023; Mayer, 2024).

Furthermore, this study addresses the existing gap in literature instruction by shifting from 
traditional  explanation-based  teaching  towards  a  sensory-driven  and  scaffolded  learning 
approach.  It  is  expected  that  the  onomatopoeic-based  approach  will  enhance  learners' 
understanding  and  application  of  personification  while  fostering  greater  interest  and 
appreciation of poetry. Ultimately, the findings of this study may provide valuable pedagogical 
insights for English language teachers and contribute to the development of more effective and 
engaging literature instruction in Malaysian secondary ESL classrooms.

Recommendations
Future researchers are encouraged to examine the effectiveness of the proposed onomatopoeic-
based approach through experimental studies involving larger and more diverse samples of 
Malaysian ESL learners. Further research may also explore its application in teaching other 
figurative language devices, such as metaphor, simile, and hyperbole, as well as its integration 
with digital and multimedia learning tools to enhance literature instruction. For practitioners, 
English  language  teachers  are  encouraged  to  adopt  more  creative,  learner-centred,  and 
multisensory  instructional  approaches  when  teaching  poetry.  Incorporating  sound-based 
learning into literature lessons may help learners better understand abstract literary concepts, 
increase classroom engagement, and foster greater appreciation of poetry among Malaysian 
lower-proficiency ESL learners. 

Limitations
Several limitations should be considered when interpreting the findings of this study. First, the 
study  involved  a  small  sample  of  17  participants  who  were  recruited  through  purposive 
voluntary sampling during an interactive approach exhibition. The participants were university-
level exhibition visitors rather than the intended lower secondary school population. Although 
participants were selected based on characteristics relevant to the learning difficulties addressed 
by the proposed approach, their educational level and learning context differed from those of 
the intended target population. Therefore, the findings should not be generalised directly to 
Malaysian lower secondary ESL learners.

Second,  the  study  employed  a  one-group  pretest-posttest  design  without  a  control  or 
comparison group.  Although this  design allowed the  researchers  to  compare  participants’ 
performance before and after the intervention, it does not allow changes in performance to be 
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attributed solely to the Onomatopoeia-Based Approach. Other factors, such as exposure to the 
pre-test, the immediate learning experience, or the novelty of the exhibition activity, may have 
contributed to changes in post-test performance. The findings should therefore be interpreted 
as descriptive evidence of changes following the intervention rather than as conclusive evidence 
of causal effectiveness.

Third, the study examined participants’ immediate post-intervention performance. The post-
test was administered directly after the four-stage instructional process; therefore, the study 
does not establish whether the observed learning gains would be retained over a longer period. 
Future studies could incorporate delayed post-tests to examine whether participants retain their 
understanding and ability to apply personification after the intervention.

Fourth, the study focused specifically on personification and the use of onomatopoeic sounds 
as a sensory entry point. Consequently, the findings cannot be assumed to apply to other forms 
of  figurative  language,  such  as  metaphor,  simile,  or  hyperbole.  In  addition,  participants’ 
familiarity with particular sounds, vocabulary items, and cultural contexts may influence their 
ability to establish sound–meaning associations.

Fifth, the study relied primarily on frequencies and percentages because of the small sample 
and exploratory nature of the pilot. The analysis therefore describes patterns in participants’ 
responses but does not establish statistical significance. Further research with a larger sample 
could employ appropriate inferential analyses to examine changes more rigorously.

Finally, the study was conducted within an interactive exhibition setting rather than a regular 
classroom environment. The exhibition context may differ from actual classroom conditions in 
terms of  time,  learner  interaction,  teacher  support,  and environmental  distractions.  Future 
research  should  therefore  implement  the  approach  in  authentic  lower  secondary  ESL 
classrooms using larger and more diverse samples, appropriate comparison groups, and follow-
up assessments to provide stronger evidence regarding its applicability and longer-term learning 
outcomes.
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Abstract: Computer-Assisted  Language  Learning  (CALL)  plays  an  important  role  in 
enhancing ESL learning experiences for primary school learners. This paper presents the design 
and development of “Wild Wonders”,  a CALL-based digital  learning module designed to 
support reading comprehension among Year 4 ESL learners in Malaysian primary schools. The 
module responds to learning needs identified through a one-hour classroom observation of 35 
mixed-proficiency Year 4 pupils, with attention to reading comprehension, writing and learner 
behaviour.  The  module  is  grounded  in  the  CEFR-aligned  curriculum  and  the  Malaysian 
Dokumen Standard Kurikulum dan Pentaksiran (DSKP), and incorporates multimedia learning 
theory, scaffolding principles and CALL pedagogy. It consists of animal-themed digital content 
and  interactive  learning  activities  designed  to  provide  structured  and  scaffolded  reading 
experiences. Developed using Google Slides, the module integrates vocabulary development, 
reading comprehension, written language production and reflection within a single learning 
sequence. An expert review involving two English teachers was conducted through open-ended 
feedback  to  examine  the  pedagogical  features  of  the  module.  The  feedback  highlighted 
strengths in interaction, feedback, creativity, communication and learner autonomy, while also 
identifying opportunities to strengthen collaborative learning. Overall, the findings suggest that 
“Wild Wonders” demonstrates potential as a curriculum-aligned CALL resource for supporting 
reading comprehension among mixed-proficiency Year 4 ESL learners. The paper contributes 
to digital pedagogy by illustrating how accessible digital tools can be purposefully integrated 
with scaffolding and interactive learning activities in the Malaysian primary ESL context. 

Keywords: Computer-Assisted Language Learning (CALL), digital pedagogy, ESL learners,  
multimedia learning, reading comprehension

Introduction 
Digital  technologies  have  brought  an  important  shift  in  the  field  of  language  education, 
particularly  in  ESL classrooms,  where  the  use  of  Computer-Assisted  Language  Learning 
(CALL) has become increasingly significant. In these settings, CALL is often regarded as a 
means to create an interactive and technology-rich environment that supports learner-centred 
instruction, learner autonomy and engagement. However, the mere presence of technology does 
not automatically guarantee meaningful learning outcomes. As stated by Shiu (2025) and Li 
(2025), digital tools are most effective when they are aligned with instructional design, learner 
needs and pedagogical objectives. This is especially relevant in reading comprehension, a key 
component of ESL learning that requires learners to construct meaning from texts and identify 
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main ideas and supporting details.  Some recent  studies  have shown that  digital  tools can 
improve  motivation  and  understanding  when  they  are  included  in  structured  learning 
programmes  (Azmi  &  Zahari,  2024;  Wiboolyasarin  &  Jinowat,  2024).  Scaffolding  and 
pedagogical support that encourage active learner participation are important for ensuring the 
effectiveness of digital tools. Hence, current studies in digital language education increasingly 
focus on the interaction between technology, pedagogy and learner engagement. Frameworks 
such as TPACK and SAMR highlight the importance of using technology to transform, rather 
than  merely  repeat,  traditional  instructional  practices  (Shiu,  2025).  Digital  pedagogy  and 
technology-enhanced language learning research also emphasise the need for creating learning 
environments that promote interaction, collaboration and meaningful language use (Li, 2025; 
Lo, 2025).

Although numerous studies have examined the use of e-books (Azmi & Zahari, 2024), mobile-
assisted language learning tools (Wiboolyasarin & Jinowat, 2024), and digital game-based 
approaches (Gatrell,  2025; Zhou, 2024) to enhance language development,  it  appears that 
limited research has conceptualised CALL-based modules that combine reading comprehension 
instruction, digital media and structured scaffolding in a single learning resource for primary 
ESL learners. In response to this identified gap, the “Wild Wonders” CALL-based digital  
learning module was developed to support reading comprehension among Year 4 ESL learners 
through  the  integration  of  interactive  animal-themed  activities,  multimedia  resources  and 
guided  learning  experiences.  The  module  aims  to  help  learners  identify  main  ideas  and 
supporting details,  while  promoting engagement and learner autonomy. Guided by CALL 
principles and digital pedagogy, “Wild Wonders” provides a conceptual model for meaningful 
technology integration into reading instruction in the ESL classroom. Therefore, this paper aims 
to describe the design and development of the “Wild Wonders” CALL-based digital learning 
module and examine its pedagogical features through teacher review. The paper addresses the 
following research questions: 

How can a CALL-based digital learning module be designed to support reading comprehension 
among mixed-proficiency Year 4 ESL learners? 

How do English teacher reviewers evaluate the pedagogical features of the “Wild Wonders” 
module?

Literature Review

TESL Strategies and Reading Comprehension 

Reading comprehension is essential in ESL learning because it helps learners construct meaning 
and identify main ideas and supporting details. Many young ESL learners struggle with limited 
vocabulary knowledge, a lack of reading strategies and insufficient instructional scaffolding (Li 
et al., 2022; Abdullah et al., 2026). Li et al. (2022) further emphasise the importance of explicit 
reading instruction in supporting learners’ comprehension, motivation and self-efficacy, while 
Abdullah et al. (2026) found that digital scaffolding can support mixed-proficiency learners by 
guiding them through reading tasks. Together, these studies suggest that structured, step-by-
step guidance is important in supporting learners’ reading comprehension, particularly when 
learners  have  different  levels  of  proficiency.  According  to  Usman  and  Salsabila  (2025), 
structured pedagogy in CALL-based instruction enhances reading outcomes, indicating that 
technology needs to be integrated with explicit instruction rather than used independently. 
Studies in the Malaysian context have also highlighted the potential of e-books and digital tools 
to support comprehension while maintaining ESL learners’ engagement (Azmi & Zahari, 2024; 
Hoe & Mohamad, 2026). Taken together, the literature indicates that effective digital reading 
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instruction requires a combination of explicit instruction, scaffolding and digital support. These 
principles informed the reading activities and guided learning tasks embedded in the “Wild 
Wonders” module. 

Technology-Enhanced Language Learning and CALL 

Technology-Enhanced Language Learning (TELL) and CALL have been widely implemented 
in current ESL education due to their ability to support multimodal and learner-centred learning 
experiences (Zhang & Liu, 2023; Bahari et al., 2025). Zhang and Liu (2023) found that learners’ 
digital  engagement  influences  their  language  learning,  suggesting  that  interaction  with 
technology plays an important role in shaping learning experiences. Similarly, digital reading 
tools have been shown to support comprehension through active engagement with texts (Zhang, 
2026), while Wiboolyasarin and Jinowat (2024) found that mobile-assisted learning increases 
motivation and participation among young learners. Furthermore, CALL projects incorporating 
AI-driven  systems  can  establish  interactive  learning  environments  (Bahari  et  al.,  2025). 
Collectively, these studies indicate that CALL can provide opportunities for active, multimodal 
and interactive language learning when digital tools are incorporated into purposeful learning 
activities.  This perspective supports the design of the interactive digital  learning activities 
incorporated into the “Wild Wonders” module. 

Digital Pedagogy in ESL Education

Shiu (2025) notes that digital pedagogy involves the use of technology to enhance learning 
practices in language education. Lo (2025) found that digital pedagogy supports culturally 
responsive and learner-centred instruction. Various frameworks, such as TPACK and SAMR, 
focus on the knowledgeable use of technology and the pedagogical design of content and 
learning strategies to assist learners (Shiu, 2025). These frameworks reinforce the importance 
of using technology in pedagogically effective ways within the ESL classroom. Rather than 
treating technology as an isolated tool, these perspectives emphasise the need to align digital 
resources with instructional purposes and learner needs. Mohammad Shamshul et al. (2024) 
similarly state that digital tools are most meaningful when used with a clear understanding of 
instructional goals. Access to digital tools has also been highlighted as a factor contributing to 
differences in accessibility to technology-based learning environments (Yousofi et al., 2025). 
Therefore, access and inclusivity should also be considered when applying principles of digital 
pedagogy. Overall, the literature suggests that effective digital pedagogy requires alignment 
among instructional goals, technology and learner needs, while also considering accessibility. 
These considerations are reflected in the instructional design of the “Wild Wonders” module, 
particularly through its structured and scaffolded digital learning activities. 

Learner Engagement in Digital Learning Environments 

Learner  engagement  is  an  important  factor  in  the  learning  process,  especially  in  digital 
environments. According to Krishnan and Sulaiman (2025), digital materials used for reading 
purposes allow learners to experience a greater level of interest than print-based text materials. 
Zhou (2024) and Gatrell (2025) consistently reported that gamified learning enhances learners’ 
motivation,  engagement  and active  participation,  particularly  among young ESL learners. 
These studies suggest that engaging digital learning experiences can encourage learners to 
participate  actively  in  language  learning  activities  and  create  opportunities  for  reading 
development. AI tools such as ChatGPT can also increase learner engagement by providing 
interactive  feedback  and  quick  responses  (Jahan  &  Akbar,  2026).  Across  these  studies, 
interactivity,  gamification and responsiveness  emerge  as  features  that  can support  learner 
engagement;  however,  engagement is most meaningful when these features are embedded 
within  activities  with  clear  learning  purposes.  The  “Wild  Wonders”  module  therefore 
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incorporates  interactive  tasks  and  immediate  feedback  to  support  learner  engagement 
throughout the learning process. 

Educational Technology Integration in ESL Learning

Integration of educational technology in language learning moves beyond the use of individual 
digital tools to design learning activities that connect content delivery, learner interaction and 
instructional progression. Usman and Salsabila (2025) suggest that structured digital systems 
that  support  coherent  learning  sequences  can  be  more  effective  in  technology-enhanced 
learning than isolated activities. Emerging technologies can create adaptive and connected 
language learning environments when combined with pedagogically meaningful activities (Li, 
2025). Thus, technological tools should function as part of an integrated instructional system 
that connects learning input, practice and output. Moreover, CALL-based environments can 
provide multiple instructional functions, including input, interactive practice and performance 
feedback (Bahari et al., 2025). Zhang (2026) demonstrates that structured interaction through 
computer-assisted reading systems can support learners’ reading comprehension. Laksanasut 
(2026) and Isaee and Barjesteh (2026) highlight the potential of adaptive and AI-supported 
technologies  to  personalise  learning,  although  their  effectiveness  depends  on  structured 
instructional  design.  Taken together,  these studies  reinforce the importance of  sequencing 
digital learning activities so that learners move from input to guided practice and response with 
appropriate feedback. This design principle is reflected in the “Wild Wonders” module, where 
learners progress through structured reading, comprehension and writing response activities 
supported by digital feedback. 

Methodology

Needs Analysis
The needs analysis was conducted through a one-hour classroom observation of 35 mixed-
proficiency Year 4 pupils during a reading lesson. A self-developed classroom observation 
checklist was used to identify the learners’ instructional needs. The checklist included criteria 
related to reading comprehension, sentence construction and learner behaviour, with particular 
attention to learners’ ability to understand key vocabulary, identify main ideas and specific 
information, answer comprehension questions, and demonstrate engagement and confidence 
during reading activities.  Each criterion was rated using a four-point scale from 0 (rarely 
demonstrated)  to  3  (consistently  demonstrated).  The  observation  indicated  difficulties  in 
vocabulary  understanding,  identifying  main  ideas  and  specific  information,  answering 
comprehension  questions,  and  maintaining  engagement  and  confidence  during  reading 
activities. The identified needs were used to inform the development of the “Wild Wonders” 
module,  particularly  the  inclusion  of  vocabulary  development,  structured  reading 
comprehension activities, guided support, immediate feedback and reflective learning. 

Design and Development of the Module 
A  CALL-based  module  titled  “Wild  Wonders”  was  developed  to  support  reading 
comprehension among Year 4 ESL learners. Based on the needs analysis, the module uses the 
Amazing Animals topic from the  Get Smart Plus 4 textbook because it is a familiar Year 4 
CEFR topic  that  contains  rich  descriptive  vocabulary  and  informational  texts.  This  topic 
provides opportunities for learners to develop reading skills while ensuring alignment with the 
Year 4 CEFR curriculum. The identified learning needs informed the integration of reading 
comprehension instruction, learner engagement and technology-enhanced learning principles 
into the module. These considerations led to the development of “Wild Wonders” as a CALL-
based learning environment for Year 4 ESL learners. Moreover, the module was developed 
using Google Slides, while Liveworksheets and Padlet were embedded to support interactive 
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learning activities. These are accessible digital platforms that can be implemented in primary 
ESL classrooms. A key feature of “Wild Wonders” is its integration of vocabulary learning, 
reading comprehension, immediate feedback and reflective learning within a single learning 
sequence, allowing learners to progress through scaffolded activities independently.

Target Learners and Learning Objectives

The module targets Year 4 ESL learners, as the needs analysis was conducted among learners  
at this level. The classroom consisted of learners with mixed proficiency levels of English,  
highlighting the need for differentiated support and scaffolding. Therefore, the “Wild Wonders” 
module was designed specifically for Year 4 learners to support both guided and independent 
learning through digital activities. The learning objectives of the module are aligned with the 
Year 4 CEFR English language curriculum, which focuses on developing learners’ ability to 
identify main ideas and supporting details in reading texts. By the end of the module, learners 
should  be  able  to  complete  an  animal-related  vocabulary  activity,  answer  comprehension 
questions based on a reading text and produce a simple written response about their favourite 
wild  animal.  These  objectives  gradually  develop  vocabulary  knowledge,  reading 
comprehension and language production skills among Year 4 learners.

Digital Tools and Instructional Design

The “Wild Wonders” module includes digital elements such as colourful images, puzzles, a 
reading text and a quiz with immediate feedback. These features allow learners to engage 
actively with the content and support a learner-centred learning environment. Moreover, the 
instructional  design  of  “Wild  Wonders”  reflects  scaffolding  principles  of  Vygotsky’s 
Sociocultural Theory (1978), providing temporary instructional support for learners to complete 
tasks that they may not be able to complete independently. Scaffolding is provided through the 
sequencing of activities from vocabulary development to reading comprehension and written 
language production, allowing learners to become increasingly independent as they progress 
through the module. According to Abdullah et al. (2026) and Usman and Salsabila (2025), 
combining structured instructional support with clear learning objectives can support effective 
digital  learning environments.  Shiu (2025) and Lo (2025) also emphasise that  technology 
integration  should  be  guided by pedagogical  principles  rather  than technology use  alone. 
Therefore, scaffolding principles are embedded in the design of “Wild Wonders” together with 
the pedagogically meaningful integration of technology emphasised in the TPACK and SAMR 
frameworks (Shiu, 2025).

Learning Activities

The activities in the module are designed in a structured sequence that demonstrates progressive 
learning. Learners begin with the Puzzle Challenge in “Wild Wonders”, which allows them to 
learn vocabulary related to wild animals by identifying and describing the animal in the puzzle. 
This  game-based learning element  activates  learners’  prior  knowledge and increases  their 
engagement. The Tiger Trail Challenge and Quiz form the second part of the module and focus 
on reading comprehension. These activities require learners to read a short text and answer 
comprehension questions to check their understanding of the main ideas and supporting details. 
The quiz also provides immediate feedback after each response, allowing learners to self-
correct. The module then progresses to the My Favourite Wild Animal activity, which requires 
learners to write a short response based on their knowledge of the topic. Different levels of 
guidance are provided in this activity to cater to learners with mixed proficiency levels. The 
final task, My Reflection, requires learners to answer questions to evaluate and reflect on their 
learning experience. The use of gamified and interactive activities plays an important role in 
engaging learners and supporting their language development (Zhou, 2024; Gatrell, 2025), 
which is reflected in the activities designed in the “Wild Wonders” module.
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Assessment and Feedback 

Formative assessment and final assessment are incorporated into the ‘Wild Wonders’ module 
as part of the learning activities. The formative assessment is integrated into the quiz activity, 
allowing learners  to assess their  understanding of  the reading text  and receive immediate 
feedback on their responses. Immediate feedback allows learners to identify errors and engage 
actively in  the  learning process.  Zhang (2026) emphasises  that  interactive  and immediate 
feedback can support learners’ engagement and reading comprehension in digital  learning 
environments. A final assessment is also included in the writing part of the module, where 
learners write a short response about their favourite wild animal. “Wild Wonders” also provides 
guidance  throughout  the  module,  reflecting  the  importance  of  scaffolding  in  facilitating 
language learning experiences (Abdullah et al., 2026). The module includes a reflection task 
that functions as a self-assessment, encouraging learners to reflect on their learning progress 
and identify areas for improvement. Hence, the assessment and feedback features of “Wild 
Wonders”  support  learner  autonomy  and  the  continuous  learning  process  in  addition  to 
assessing learners’ understanding of the content.

Expert Review 

Following the development of the “Wild Wonders” module, an expert review was conducted to 
obtain feedback on its pedagogical features. Two English teachers reviewed the module. Both 
reviewers hold Master’s degrees in Teaching English as a Second Language (TESL). Teacher 
1 has 20 years of English teaching experience and 8 years of experience using ICT in teaching 
and learning, while Teacher 2 has 18 years of English teaching experience and 11 years of 
experience using ICT in teaching and learning. The reviewers were provided with the “Wild 
Wonders” module developed using Google Slides, including its integrated interactive learning 
activities. Feedback was collected through open-ended comments. The reviewers were invited 
to comment on the pedagogical features of the module, including interaction, collaboration, 
feedback, creativity,  communication and learner autonomy. The open-ended feedback was 
analysed by identifying comments that described the strengths of the module and areas for 
improvement. These comments were then used to describe the pedagogical features of the 
module and identify aspects that could be strengthened in future development.

Findings

Technology Integration and Expert Review of the “Wild Wonders” Module

The “Wild Wonders” module was developed based on CALL principles to support reading 
comprehension  among  Year  4  ESL  learners  through  interactive  activities,  multimedia 
components and scaffolded learning experiences. An expert review was conducted to examine 
the pedagogical features of the module. Two experienced English teachers provided open-ended 
feedback  on  six  dimensions  associated  with  technology-enhanced  language  learning: 
interaction,  collaboration,  feedback,  creativity,  communication  and  learner  autonomy 
(Abdullah et al., 2026). Overall, the reviewers highlighted strengths in the module’s interactive 
features, feedback, creativity, communication and learner autonomy, while also identifying 
opportunities to strengthen collaboration.  

Interaction through Digital Learning Activities

Interaction is a key component of CALL that provides opportunities for learners to be actively 
involved  with  learning  materials.  The  “Wild  Wonders”  module  incorporates  interactive 
activities such as the Puzzle Challenge, Tiger Trail and Quiz to encourage active participation. 
According to the reviewers, the Puzzle Challenge helps learners engage with vocabulary related 
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to wild animals by identifying and describing the animals. This allows learners to draw on their 
existing knowledge while developing key vocabulary for the subsequent reading task. The Tiger 
Trail and Quiz also allow learners to interact with the reading text by identifying main ideas 
and supporting details and answering questions to check their understanding. These features 
were viewed as supporting active learner participation and are consistent with Zhang and Liu’s 
(2023) finding that digital engagement can positively influence language learning.

Opportunities for Collaboration

Although  “Wild  Wonders”  was  not  designed  with  embedded  collaborative  features,  the 
reviewers  identified  opportunities  for  teachers  to  incorporate  pair  or  group  work  during 
classroom implementation.  The reviewers noted that  some activities can be conducted by 
assigning learners to work together. For example, learners can discuss clues and solve the 
Puzzle Challenge in pairs or small groups. Similarly, learners can collaborate during the My 
Favourite Wild Animal activity by sharing their  responses and providing feedback to one 
another. Thus, while collaboration is not directly embedded in the digital format of “Wild 
Wonders”, the module allows teachers to facilitate collaborative learning through classroom 
implementation.  This  feedback  also  highlights  collaboration  as  an  area  that  could  be 
strengthened in future development. 

Feedback and Learner Support

Feedback was identified as an important strength of the “Wild Wonders” module, particularly 
in the Tiger Trail and Quiz activities. Teacher 1 commented on the immediate feedback feature:

“The  immediate  response  eliminates  the  wait  for  teacher  feedback.  Built-in 
response features allow learners to self-correct and return to the reading text to fix 
misunderstandings. This feedback feature also provides digital scaffolding for the 
learner.”

The feedback suggests that the immediate response feature allows learners to identify errors,  
return to the reading text and make corrections with reduced dependence on teacher feedback.  
This observation is consistent with Abdullah et al. (2026), who highlighted the importance of 
scaffolding in digital learning environments. Zhang (2026) similarly reported that immediate 
feedback can support learners’ engagement and reading comprehension in computer-assisted 
reading systems. Therefore, the reviewers viewed the feedback mechanism as a feature that 
supports learners’ understanding, self-correction and independent learning.

Promoting Creativity through Language Production

Creativity is supported through activities that allow learners to produce personalised responses. 
The “My Favourite Wild Animal” activity requires learners to choose an animal of interest and 
create their own written descriptions using vocabulary and knowledge acquired throughout the 
module. The reviewers highlighted this activity as a strength because it allows learners to move 
beyond  comprehension  and  produce  meaningful  language.  The  activity  also  provides 
scaffolding while allowing learners to contribute their own ideas based on their preferences. 
This combination of guidance and personal choice provides support for learners with different 
proficiency levels. This finding is consistent with Gatrell (2025), who highlighted the potential 
of engaging digital learning experiences to support creativity in language learning. 

Supporting Communication Skills

Communication is incorporated into the “Wild Wonders” module, particularly through the “My 
Favourite Wild Animal” and “My Reflection” activities. The “My Favourite Wild Animal” 
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activity  allows  learners  to  organise  information  and  communicate  ideas  through  writing, 
enabling them to apply vocabulary and reading comprehension skills in a meaningful context. 
The “My Reflection” activity provides learners with an opportunity to communicate their 
experiences, challenges and perceived learning through responses to the reflection questions. 
According to the reviewers, these activities provide opportunities for learners to express ideas, 
share information and reflect on their learning experiences. Thus, the reviewers identified 
purposeful written expression and reflection as features supporting communication within the 
module. 

Encouraging Learner Autonomy

The structure of “Wild Wonders” supports learner autonomy by allowing learners to progress 
through the activities with guidance from instructions, scaffolding and timely feedback. The 
reviewers identified the module’s self-paced format as a significant strength. Learners can 
navigate the activities at their own pace and monitor their understanding through the assessment 
and reflection tasks. The “My Reflection” activity also encourages learners to identify their 
strengths and areas for improvement, which may support metacognitive awareness and self-
regulated  learning.  These  features  are  consistent  with  Usman  and  Salsabila  (2025),  who 
emphasised the role of well-designed CALL environments in promoting learner autonomy. 
Overall, the reviewers viewed the self-paced structure, scaffolding and reflection activities as 
features that support learners’ independent engagement with the module. 

Relevance to Malaysian ESL Context

Alignment with Curriculum Needs and Learner Diversity

“Wild Wonders” aligns with the CEFR English language curriculum implemented in Malaysian 
primary schools. The module is designed to support learners in identifying main ideas and 
supporting details, addressing key reading comprehension needs identified during the needs 
analysis. The use of the Amazing Animals topic from the Get Smart Plus 4 textbook further 
reflects familiar curriculum content and classroom practices. In addition, mixed-proficiency 
learners are common in Malaysian ESL classrooms, highlighting the need for differentiated 
support. Therefore, “Wild Wonders” incorporates scaffolded activities, guided support and 
differentiated  levels  of  guidance  to  accommodate  learners  with  varying levels  of  English 
proficiency. This provides ESL teachers with a curriculum-aligned digital resource that can 
support reading comprehension instruction in mixed-ability classrooms. 

Digital Readiness and Accessibility

The development of “Wild Wonders” reflects the growing use of technology-enhanced learning 
in  ESL  education.  Research  indicates  that  interactive  digital  tools  can  support  learners’ 
engagement and comprehension when integrated with appropriate pedagogical support (Zhang, 
2026; Wiboolyasarin & Jinowat, 2024). Recognising that learners may differ in their access to 
digital resources and digital literacy, “Wild Wonders” was developed using Google Slides and 
incorporates visual support, clear instructions, guided activities and immediate feedback. These 
features provide a relatively simple digital learning environment that can support learners as 
they navigate the activities. Yousofi et al. (2025) also highlight the importance of equitable 
learning  opportunities  in  digital  pedagogy.  Therefore,  “Wild  Wonders”  offers  a  practical 
approach to technology-enhanced ESL learning through accessible digital tools and structured 
instructional support. 

21st-Century Learning

21st-century learning skills, including communication, critical thinking and learner autonomy, 
are  incorporated  into  the  activities  of  “Wild  Wonders”.  For  example,  the  reading 

ICTELL2026 Proceedings  |  eISSN 3083-9513 160



comprehension quiz requires learners to process information, answer both literal and inferential 
questions,  and  demonstrate  understanding,  while  the  My Favourite  Wild  Animal and  My 
Reflection activities provide opportunities to express ideas and reflect on their learning.  In 
addition,  gamified  and  interactive  elements  can  support  learner  engagement  and  active 
participation in language learning (Gatrell, 2025; Zhou, 2024). Immediate feedback and the 
self-assessment component further encourage learners to monitor their understanding and take 
greater responsibility for their learning. Therefore, “Wild Wonders” provides Malaysian ESL 
teachers  with  a  practical  digital  resource  that  supports  learner-centred  instruction  while 
promoting active participation, communication and learner autonomy. 

Reflection and Potential Contribution

Strengths of the Module

The learner-centred and scaffolded design of “Wild Wonders” is a key strength of the module. 
The design provides structured support for learners while encouraging gradual independence. 
The  lesson  sequence  begins  with  the  Puzzle  Challenge,  which  activates  learners’  prior 
knowledge, followed by reading comprehension, a guided writing task and reflection. This step-
by-step sequence provides learners with progressive support as they move from vocabulary 
development to comprehension and language production. According to Abdullah et al. (2026), 
digital scaffolding can support learners with diverse proficiency levels. The Tiger Trail and 
Quiz activities also provide immediate feedback, enabling learners to identify errors and self-
correct with reduced dependence on teacher feedback. This supports learner autonomy and is 
consistent with Zhang’s (2026) findings on the benefits of immediate feedback in computer-
assisted  reading.  Moreover,  the  use  of  an  animal  theme  and  interactive  media  provides 
opportunities to maintain learners’ interest and engagement throughout the module. Gatrell 
(2025) and Zhou (2024) similarly highlight the potential of interactive and engaging learning 
activities to support motivation and engagement in language learning. Hence, the learner-
centred and scaffolded design of “Wild Wonders” provides a structured approach to support 
reading comprehension among Year 4 ESL learners. 

Limitations of the Module

A limitation of  the  “Wild Wonders”  module  is  that  collaborative  learning is  not  directly 
embedded within the digital activities. As a result, opportunities for pair or group work depend 
on teachers’ implementation and adaptation of the activities during classroom use. In addition, 
the implementation of the module may be influenced by learners’ access to digital devices and 
stable internet connectivity, which may present challenges in educational settings with limited 
technological resources. Yousofi et al. (2025) highlighted that unequal access to technology 
remains a challenge in technology-enhanced learning environments. Thus, even though “Wild 
Wonders”  provides  interactive  and  scaffolded  learning  experiences,  its  classroom 
implementation may require appropriate technological resources and teacher facilitation. 

Contribution to TESL Practices, Digital Pedagogy and TELL

The “Wild Wonders” module contributes to TESL practices by demonstrating how a CALL-
based digital resource can be designed to support reading comprehension among Year 4 ESL 
learners. The module integrates vocabulary development, reading comprehension tasks, guided 
writing and assessment with technology to support  learners in identifying main ideas and 
supporting details. In particular, “Wild Wonders” provides scaffolded guidance for mixed-
proficiency learners while also creating opportunities for independent learning. This reflects 
TESL practices that emphasise differentiated and learner-centred instruction. In the context of 
digital pedagogy, the module demonstrates how technology can be used purposefully to support 
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learning objectives rather than functioning as an end in itself. Each activity is designed to 
support  reading  comprehension  outcomes  through  scaffolding,  multimedia,  game-based 
elements and immediate feedback. This aligns with Shiu (2025) and Lo (2025), who emphasise 
the  importance  of  aligning  technology  with  pedagogy  and  content  in  digital  learning 
environments.  Moreover,  “Wild  Wonders”  illustrates  how TELL  can  support  vocabulary 
development, reading comprehension, written responses, reflective learning and immediate 
feedback within a single learning sequence. These features demonstrate how technology can be 
meaningfully integrated into language education, consistent with the emphasis on purposeful 
technology integration in language learning (Usman & Salsabila, 2025; Bahari et al., 2025). 
Hence,  “Wild  Wonders”  contributes  to  TESL  practices,  digital  pedagogy  and  TELL  by 
demonstrating a practical approach to integrating technology, pedagogy and reading instruction 
for young ESL learners. 

Implications for Future Educational Innovation

As educational technology continues to advance, the “Wild Wonders” module could provide a 
foundation for further innovation in TELL. Future versions of the module could incorporate 
personalised learning systems, AI-assisted feedback and learning analytics to provide more 
tailored  learning  experiences  and  enable  teachers  to  monitor  learners’  progress  more 
effectively.  These  possibilities  are  consistent  with  current  developments  in  educational 
technology that emphasise flexible and learner-centred learning environments (Li, 2025; Isaee 
& Barjesteh, 2026). Future development could also incorporate more embedded collaborative 
features  to  address  the  limitation  identified  through  the  expert  review.  Therefore,  “Wild 
Wonders” provides a foundation that could be further developed through emerging technologies 
and enhanced collaborative features.  

Conclusion 

There are new opportunities to enhance English language teaching and learning as technology 
continues to be integrated into educational settings. In particular, technology-enhanced learning 
can provide opportunities to support reading comprehension among ESL learners. This paper 
presents “Wild Wonders” as a conceptual CALL module designed for Year 4 ESL learners, 
which  integrates  technology  with  pedagogical  principles  to  promote  meaningful  learning 
experiences.  The  module  is  structured  around  key  instructional  principles,  including 
scaffolding, learner-centred instruction, multimedia integration, game-based learning elements, 
feedback provision, vocabulary activation, reflection and assessment. Rather than presenting 
isolated reading activities, “Wild Wonders” offers a sequence of instructional activities that 
supports learners in gradually developing their reading comprehension skills. Moreover, the 
module demonstrates that effective technology integration depends on instructional design 
rather than the use of technology alone. Hence, “Wild Wonders” aligns with curriculum goals, 
reading comprehension objectives and the diverse learning needs of primary ESL learners, 
making it relevant to current ESL classrooms. The module also illustrates how CALL can 
support  learner  engagement  and  language  learning  when  technology  is  integrated  in  a 
pedagogically meaningful manner. Overall, “Wild Wonders” provides a practical example of 
technology integration in primary ESL reading instruction. Although future developments may 
incorporate more advanced technologies, such as AI-supported features, the module establishes 
a foundation for further development of TELL in the ESL context. 
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ABSTRACT

The increasing integration of digital technologies and artificial intelligence into higher education has created a growing 
need for students to locate, evaluate, interpret, and use online information appropriately. This pilot study examined 
the perceived digital-literacy knowledge and reported academic digital practices of first-semester students enrolled in 
Communicative English 1 (DUE10012) at Politeknik Nilai. Guided by Eshet’s Digital Literacy Framework, the study 
adopted a quantitative, cross-sectional design using an online questionnaire comprising 20 five-point Likert-scale 
items. Data were collected from 51 students and analysed using descriptive statistics and Spearman’s rank-order 
correlation. The findings indicated generally positive self-reported perceptions of selected digital-literacy practices.  
Knowledge-related item means ranged from 3.47 to 3.90, with a composite mean of 3.77, while application-related  
item means ranged from 3.39 to 3.98, with an overall mean of 3.73. Students reported frequent use of search engines, 
background research, personal mobile data, and digital resources when completing academic tasks. However, lower 
or more moderate responses were observed for practices involving independent academic production, language-related 
digital  tools,  and  direct  copying  of  online  material.  A  strong  positive  association  was  observed  between  the  
knowledge-related and application-related scores, although this result should be interpreted cautiously because both 
variables were measured using the same self-reported instrument. The study did not objectively assess students’  
performance, and the questionnaire had not undergone formal construct validation or internal consistency reliability 
testing. The findings therefore represent preliminary evidence about students’ perceptions and reported practices rather 
than  generalisable  estimates  of  digital-literacy  competence.  The  study  suggests  that  Communicative  English 
instruction  could  incorporate  explicit  activities  involving  source  evaluation,  paraphrasing,  synthesis,  citation, 
academic integrity, and the responsible use of digital and artificial-intelligence tools.

 Keywords: digital literacy, digital literacy knowledge, digital literacy application, Communicative English, 
polytechnic students, higher education
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1.0 INTRODUCTION

Digital literacy has become an important competence as students increasingly learn, communicate, and 
produce academic work in technology-mediated environments. In higher education, students are expected not only to 
access digital information but also to evaluate its credibility, interpret different forms of content, use digital tools  
appropriately, and produce original academic work. Early definitions described digital literacy primarily as the ability 
to use digital technologies and access information effectively (Gilster, 1997; Pool, 1997). Later scholars expanded the 
concept to include technical, cognitive, social, and critical abilities (Bawden, 2008; Lankshear & Knobel, 2015). 
Similarly, Ferrari (2013) conceptualised digital competence as a combination of knowledge, skills, and attitudes that 
enables individuals to use digital technologies confidently, critically, and responsibly.

Digital literacy therefore involves more than operating a computer or searching the internet. Students must 
be able to determine whether online information is accurate, relevant, current, and trustworthy. The Association of  
College and Research Libraries (ACRL, 2016) explained that information literacy requires learners to recognise an 
information need, locate appropriate information, evaluate sources critically, and use information ethically. Eshet  
(2004,  2012)  likewise  presented  digital  literacy  as  a  multidimensional  competence  comprising  photo-visual,  
reproduction, branching, information, socio-emotional, and real-time literacies. These dimensions enable learners to  
interpret  digital  content,  navigate  non-linear  information  environments,  transform  existing  materials  into  new 
meaning, evaluate sources, participate responsibly, and manage digital tasks.

The  importance  of  digital  literacy  has  become  even  more  evident  with  the  development  of  artificial  
intelligence (AI) and generative artificial intelligence (GenAI). Recent scholarship distinguishes AI literacy from 
general digital literacy by emphasising knowledge of AI systems, critical evaluation of AI-generated content, ethical 
decision-making, and responsible use of AI applications (Ng et al., 2021; Laupichler et al., 2022). Almatrafi et al. 
(2024) discovered that AI literacy has been conceptualised through several related dimensions, including knowledge, 
skills, critical thinking, ethics, and practical application. Lintner (2024) similarly reported that existing AI literacy 
scales measure different aspects of users’ understanding and use of AI, which suggests that AI literacy remains a 
developing and multidimensional field. Hornberger et al. (2023) further highlighted the importance of assessing what 
tertiary level students comprehend about AI rather than assuming that regular technology use considered to be AI  
literate.

In English language education, GenAI tools can support idea generation, language feedback, revision, and 
vocabulary development. However, their use also raises concerns about inaccurate information, overdependence, 
plagiarism, authorship, bias, and academic integrity. UNESCO (2023) has therefore, recommended that educational  
institutions provide clear guidance on the responsible use of GenAI in education and research (Miao et al., 2023).  
Castillo Martínez et al. (2024) also reported that AI use in higher education produces both pedagogical opportunities 
and ethical challenges. In an English language as a foreign language context, Almusharraf et al. (2025) elucidated that 
students perceived GenAI as useful for writing and reported positive levels of usefulness, self-efficacy, satisfaction,  
and intention to reuse AI tools. Nevertheless, inclination to use GenAI and familiarity with digital tools do not  
automatically determine that students can gauge AI-generated output or use such tools properly.

Digital literacy is particularly important in technology-enhanced language learning and English language as 
a second or foreign language education. Digital tools able to support students’ reading, writing, listening, speaking,  
vocabulary development, and independent learning (Godwin-Jones, 2015, 2016, 2018). Alakrash and Abdul Razak 
(2021),  on the  other  hand,  observed that  digital  technology and digital  literacy are  progressively  connected to  
technology-based  language  education.  In  the  Malaysian  ESL  context,  Li  et  al.  (2018)  explained  that  digital  
technologies can assist the development of ESL writing among pre-service teachers. However, effective language  
learning depends on students’ ability to select suitable tools, evaluate information, interpret online content,  and 
incorporate information into original written or spoken communication. Access to digital tools alone does not assure 
the higher-order digital literacy development.

Prior research has also confirmed that digital literacy is not equally developed across all skill areas. Gutiérrez 
Ángel et al. (2022) reported on differences in how digital literacy is defined, measured, and applied across higher  
education settings. Tinmaz et al. (2022) similarly justified that digital literacy consists of the ability to access, evaluate, 
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create, and communicate information through digital technologies. These findings contested the assumption that 
students are inevitably digitally adept simply because they have grown up using digital devices. Ng (2012) argued that 
students who are familiar with digital technologies may still need clear instruction in critical evaluation, information 
management, and responsible digital involvement.

Digital technologies in Malaysia are increasingly integrated into tertiary education, blended learning, online 
assessment, and academic communication. Malaysian students, therefore, need digital literacy to locate academic  
sources, evaluate online information, use language-learning applications, and submit coursework through digital 
platforms. However, digital access does not always lead to applicable academic use. Selwyn and Facer (2013) reasoned 
that digital disparity extends beyond access to differences in skills, confidence, support, and critical engagement.  
Starkey (2016), on the other hand, emphasised on the magnitude of an equitable curriculum that prepares students to  
participate meaningfully in a digital society. Tang and Chaw (2016) further noted that students need more than basic  
technical skills to gain from digital learning environments.

Communicative English 1 provides an appropriate context for examining these issues among first-semester 
polytechnic students. The course requires students to locate information, understand online materials, prepare written 
assignments, deliver presentations, and communicate ideas in English. These activities involved more than language 
knowledge; in which, students must also identify relevant sources, evaluate credibility, paraphrase and synthesise 
information, cite sources appropriately, and use digital tools responsibly. The course, subsequently, reflects several  
dimensions of Eshet’s framework, particularly information, branching, reproduction, and socio-emotional literacy 
(Eshet, 2004, 2012). It also provides a relevant context for considering emerging AI literacy because students may use 
search engines, online dictionaries, grammar tools, and GenAI applications when completing language-related tasks.

1.1 Background of the Study

Digital literacy is widely understood as a multidimensional competence involving technical, cognitive, and 
socio-emotional abilities (Gilster, 1997; Ng, 2012; Eshet, 2012). Contemporary interpretations also emphasise critical 
information evaluation, ethical participation, content creation, safety, and problem-solving. Thus, digital literacy 
should not be reduced to the frequency with which students use digital devices or applications. Regular technology 
use  may provide  familiarity,  but  it  does  not  necessarily  develop  the  higher-order  skills  required  for  academic 
judgement and knowledge production.

This distinction is especially significant when students use online information for language-learning tasks.  
Such tasks often require students to read across several sources, determine whether information is credible, identify  
relevant evidence, paraphrase ideas, and construct an original response. These processes involve more than retrieval.  
They require critical reading, synthesis, language awareness, and academic integrity. In this respect, digital literacy  
and English-language competence are interconnected: students must use digital resources to support communication 
while also maintaining control over the accuracy, meaning, and originality of their work.

The growth of GenAI has made these requirements more complex. AI tools can provide explanations,  
translations, vocabulary suggestions, writing feedback, and models of academic language. Nevertheless, students must 
be able to judge whether AI-generated suggestions are accurate and suitable for their task. They must also understand 
when and how AI use should be acknowledged and how to avoid presenting generated content as their own work. 
Recent scholarship in EFL education highlights the need for pedagogical approaches that use AI as a scaffold while  
maintaining learner agency, critical thinking, and ethical responsibility. Eshet’s Digital Literacy Framework provides 
a suitable theoretical foundation for examining these competencies. The framework presents digital literacy as a set  
of  cognitive  and  practical  literacies  rather  than  as  simple  technical  proficiency.  Photo-visual  literacy  involves  
interpreting visual and multimedia information; branching literacy concerns navigation through non-linear digital 
environments; information literacy involves searching for and evaluating information; reproduction literacy involves 
transforming existing digital content into new meaning; socio-emotional literacy concerns ethical and responsible  
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online interaction; and real-time literacy involves managing multiple digital activities. In the present study, these 
dimensions are examined through two practical categories: students’ knowledge of appropriate digital practices and  
their reported application of those practices during Communicative English 1 tasks.

1.2 Problem Statements

At the global level, higher education institutions experienced profound shifts as digital tools and generative 
artificial intelligence became deeply embedded in academic environments, requiring learners to possess advanced 
competencies beyond basic technological access (Miao et al., 2023; UNESCO, 2023). Despite having regular access  
to digital technologies, students worldwide continued to experience difficulties when evaluating online information 
and managing academic tasks critically (Park, 2019). Furthermore, while digital literacy evolved significantly over 
time, scholars noted that digital familiarity did not automatically result in ethical or critical information use (Eshet 
Alkalai  & Chajut,  2009;  Ng,  2012).  Consequently,  international  students  often located information quickly but 
struggled to determine whether a  source was credible,  biased,  current,  or  suitable for  academic assignments,  a  
challenge  that  intensified  with  the  widespread  availability  of  generative  artificial  intelligence  tools  requiring 
sophisticated evaluation and ethical navigation (Almatrafi et al., 2024; Laupichler et al., 2022).
Following this global trend, the Malaysian higher education landscape experienced rapid technological integration 
across blended learning platforms, online assessments, and digital communication channels. Within this national  
context, Malaysian students were similarly expected to locate academic sources, evaluate online materials, and submit 
coursework through digital portals. However, researchers observed that widespread digital access in Malaysia did not 
always  translate  into  effective  academic  application  or  critical  competence,  mirroring  broader  global  concerns  
regarding digital inequalities and skill disparities (Selwyn & Facer, 2013; Tang & Chaw, 2016). Although national 
educational policies emphasized digital transformation, students frequently encountered difficulties in transforming 
online information into original academic work, often struggling with paraphrasing, synthesis, and the avoidance of 
unacknowledged copying (Li et al., 2018).
Narrowing down to the specific local setting, these challenges became particularly pronounced among first-semester 
students in Technical and Vocational Education and Training institutions, such as those enrolled in Communicative  
English 1 at Politeknik Nilai. Although previous studies examined general university populations and broad digital  
access,  considerably less attention was directed toward introductory polytechnic students who were required to 
balance language development in English with complex digital information processing. These learners faced the dual 
demand of mastering professional communication while navigating online information environments and emerging 
digital assistance tools without adequate instructional scaffolding. Therefore, this local gap necessitated preliminary 
empirical investigation into how first-semester polytechnic students understood and applied digital literacy practices 
when completing authentic language tasks.
.
1.3 Originality and Contribution of the Study

This pilot study contributed to the existing literature in three distinct ways. First, it extended research on  
digital  literacy  beyond  conventional  university  settings  by  examining  first-semester  students  in  a  Malaysian 
polytechnic, which represented a technical and vocational education and training context. Although the study was  
conducted  specifically  within  the  Communicative  English  1  course  at  Politeknik  Nilai,  the  investigated  issues  
possessed  broader  international  relevance.  Specifically,  global  technical  and  vocational  education  and  training 
institutions  faced  similar  challenges  regarding  how  students  evaluated  sources,  used  information  ethically, 
paraphrased  content,  synthesised  evidence,  selected  digital  tools,  and  navigated  artificial  intelligence-driven 
environments.  Furthermore,  as  Warschauer  (2009)  observed,  digital  literacy  studies  required  context-sensitive  
investigations that  accounted for broader institutional  and disciplinary demands across international  educational  
landscapes.
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Second, the study distinguished between digital literacy knowledge and digital literacy application. This  
analytical distinction made it  possible to examine whether students'  theoretical awareness of appropriate digital  
practices was reflected in their reported academic behaviour. Consequently, the research focused not only on whether 
students knew about digital literacy, but also on whether they reported applying it when completing English language 
tasks, thereby addressing the persistent gap between theoretical knowledge and practical execution highlighted by 
Eshet (2012).

Third, the study provided preliminary implications for curriculum design within digital and artificial intelligence-
mediated  learning  environments.  The  findings  informed  the  development  of  targeted  classroom  activities  that 
explicitly taught learners how to evaluate online and artificial intelligence-generated information, paraphrase and 
synthesise  sources,  acknowledge  digital  assistance,  and  use  language  learning  tools  responsibly,  echoing 
recommendations  by Miao et  al.  (2023)  regarding institutional  guidance  for  emerging technologies.  As a  pilot 
investigation, the research did not claim to represent all Malaysian polytechnic students or global technical and  
vocational education and training cohorts. Instead, it provided an initial baseline profile that supported instrument  
refinement  and  guided  future  research  involving  larger  samples,  multiple  institutions,  and  performance-based 
measures of digital and artificial intelligence literacy, directly answering calls by Tang and Chaw (2016) for rigorous 
foundational methodologies in digital literacy research.

1.3 Research Objectives

 To examine students perceived digital-literacy knowledge when completing Communicative English 1 
tasks.

 To examine the relationship between students perceived digital-literacy knowledge and their reported 
application of selected digital practices.

Research Questions

 What is the level of students perceived digital-literacy knowledge when completing Communicative 
English 1 tasks?

 What is the relationship between students perceived digital-literacy knowledge and their reported 
application of selected digital practices?

1.4 Significance of the Study
This pilot study contributes to the understanding of how first-semester polytechnic students perceive and apply 

digital literacy in technical and vocational education and training (TVET) environments. Although the findings are  
limited to the scope and context of students enrolled in Communicative English 1 at Politeknik Nilai, they provide  
useful insights for several key stakeholders. First, the findings offer polytechnic educators a clearer understanding of  
students'  self-reported digital awareness and practices, highlighting critical areas, such as independent academic  
writing, source evaluation, and ethical AI use, that require closer pedagogical guidance. Second, the results provide  
curriculum designers and academic developers with a foundational reference for considering how digital literacy,  
source  synthesis,  citation  practices,  and  responsible  tool  integration  can  be  more  explicitly  embedded  into 
Communicative English curricula and professional development programmes. Furthermore, the study contributes 
empirical data that informs the refinement of questionnaires used to measure digital literacy, ensuring greater clarity 
and reliability for future large-scale and multi-institutional studies. Finally, the research establishes a preliminary 
methodological baseline for investigating digital literacy and technology-enhanced language learning across wider 
polytechnic settings, supporting future investigations that utilise larger samples and performance-based measures.
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1.5 Limitations of the Study

This pilot investigation has several important limitations that shape the interpretation of its findings. First,  
the study is confined to first-semester students enrolled in Communicative English 1 (DUE10012) at Politeknik Nilai, 
utilizing a convenience sample of 51 respondents. Consequently, the results cannot be generalized to students in other 
semesters, programs, or polytechnic institutions across Malaysia. Second, as an exploratory study with a modest  
sample size, the findings offer preliminary insights rather than definitive conclusions about digital literacy patterns in 
Malaysian TVET contexts. Tang and Chaw (2016) alerted that small-scale digital literacy studies "provide valuable  
context-specific insights but require validation through larger, multi-institutional research" (p. 140).

Furthermore,  the  reliance  on  self-reported  questionnaire  data  presents  inherent  limitations  regarding 
participants' perceptions of their competencies rather than observed behaviours. Ng (2012) notes that self-reported  
digital literacy measures "may overestimate actual performance due to overconfidence among digital natives" (p.  
1070). Finally, the study examines digital literacy within a specific course context at one institution, limiting its ability 
to situate findings within broader Malaysian polytechnic literature. This scarcity of prior research in the local TVET 
context, as acknowledged by Li et al. (2018), highlight the requirement for following studies to create upon these 
preliminary findings through expanded samples and diverse institutional settings.

2.0 Literature Review
2.1 Concept of Digital Literacy
Digital literacy evolved considerably from its early conceptualisation. Gilster (1997), as discussed by Pool  

(1997), initially described digital literacy as “the ability to identify and use information from a variety of digital  
sources.” This early definition focused primarily on the ability to access and understand information through digital 
technologies. Subsequently, Bawden (2008) traced the digital literacy development from its technical origins to a 
broader construct that incorporated with information handling, communication, and ethical engagement in digital  
settings. Later scholars further emphasised on the multidimensional nature of digital literacy. Ng (2012) claimed that  
digital literacy required “can do skills for effective participation in the digital age” (p. 1066). The claim challenged 
the conjecture that students who grew up with digital technologies automatically possessed the skills needed for  
academic and critical  engagement.  Lankshear and Knobel  (2015) distinguished the singular  concept  of  “digital 
literacy” and the plural concept of “digital literacies.” Which explains that digital practices differed according to 
educational, social, cultural, and disciplinary contexts.

In addition, digital literacy overlapped with related concepts such as digital competence, information literacy, 
media  literacy,  and digital  citizenship.  Ferrari  (2013)  conceptualised digital  competence  as  the  combination of 
knowledge, skills,  and attitudes required for confident, critical, and responsible use of digital technologies. The 
Association of College and Research Libraries (ACRL, 2016) focused more specifically on information literacy and  
described it as a process through which learners identified information needs, located appropriate sources, evaluated  
information  critically,  and  used  information  ethically.  Ribble  (2015),  meanwhile,  emphasised  responsible  and 
appropriate behaviour in digital environments. Recent reviews further confirmed that digital literacy was a broad and 
multidimensional concept. Gutiérrez Ángel et al. (2022) reviewed empirical studies of digital literacy in university 
settings and found that the concept included technical, cognitive, information-related, and critical dimensions. Their 
review also indicated that regular use of digital devices did not necessarily demonstrate strong academic digital  
literacy. Similarly,  Tinmaz et  al.  (2022) conducted a systematic review and found that  digital  literacy research  
commonly addressed information evaluation, digital communication, content creation, technical competence, and 
responsible participation.

However, terminological overlap continued to create challenges for researchers. Scholars did not always use 
digital literacy, digital competence, information literacy, and media literacy in the same way. Tang and Chaw (2016) 
observed that this lack of conceptual agreement contributed to “inconsistent measurement approaches and mixed  
empirical findings across studies”. Therefore, the present study used digital literacy as an umbrella concept referring 
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to students’ knowledge and application of appropriate practices when they located, evaluated, transformed, and used 
online information for academic tasks.

2.2 Digital Literacy in Higher Education
Digital literacy became increasingly important in tertiary education as blended learning, online assessment,  

digital communication, and electronic learning platforms became more common. Tang and Chaw (2016) emphasised 
its  role  in  enabling  students  to  “navigate  complex  digital  learning  environments  effectively”.  This  ability  was  
particularly  relevant  to  polytechnic  students,  who  were  expected  to  develop  both  technical  knowledge  and 
communication skills for future professional environments. First, students needed to use digital platforms to locate 
course materials, communicate with lecturers, submit assignments, and collaborate with peers. Second, they needed 
to evaluate the reliability and relevance of information obtained from online sources. Third, they needed to apply 
information appropriately in academic tasks while observing ethical standards such as citation, paraphrasing, and 
respect for intellectual property. Consequently, digital literacy involved more than the technical operation of devices.
Alakrash and Abdul Razak (2021) examined digital technology and digital literacy in technology-based language 
learning.  Their  study  indicated  that  digital  literacy  supported  students’  engagement  with  technology-enhanced 
language learning environments. However, students still required guidance to select suitable tools, evaluate online  
information, and use digital resources purposefully. Eshet Alkalai and Chajut (2009) similarly reported that students  
able to develop basic digital operations while remaining less competent in higher-order skills such as information 
verification and critical evaluation.

The assumption that  frequent technology use automatically produced digital  competence was therefore 
problematic. Ng (2012) found that familiarity with digital devices did not guarantee academic skills such as source 
evaluation, ethical content creation, or critical information management. Selwyn and Facer (2013) further argued that 
digital  inequality  extended  beyond  access  to  technology  and  included  differences  in  competence,  confidence,  
institutional support, and critical engagement. Starkey (2016) also emphasised the need for an equitable curriculum 
that  prepared students to participate meaningfully in a  digital  society.  Recent  research on artificial  intelligence 
extended these concerns. Laupichler et al. (2022) explained that AI literacy involved understanding AI systems, using 
AI tools, evaluating their outputs, and considering their social and ethical implications. Hornberger et al. (2023)  
developed and validated an AI literacy test for university students, demonstrating the importance of assessing students’ 
actual  understanding rather  than having an impression that  frequent  technology use represented as  AI literacy.  
Almatrafi et al. (2024) later reviewed AI literacy research and identified six related constructs: recognising AI,  
knowing and understanding AI, using and applying AI, evaluating AI, creating with AI, and navigating AI ethically.

The measurement of AI literacy also remained challenging. Lintner (2024) reviewed AI literacy scales and 
identified considerable variation in the dimensions assessed by existing instruments. Their findings suggested that  
researchers needed to distinguish between students’ perceived confidence, conceptual knowledge, practical skill, 
critical  evaluation,  and  ethical  judgement.  This  concern  was  relevant  to  the  present  pilot  study  because  the 
questionnaire  measured  students’  self-reported  digital  literacy  rather  than  their  performance  on  an  objective  
information evaluation or AI literacy task.

2.3 Digital Literacy and Language Learning
Digital  tools  provided  important  opportunities  for  language  learning  when  students  used  them  with 

appropriate guidance and critical awareness. Godwin Jones (2015) identified contributing, creating, and curating  
content as important digital literacies for language learners. These practices required students not only to consume 
online materials but also to participate in digital communication, produce original content, and evaluate information 
before sharing or incorporating it into academic work. Godwin Jones (2016) reviewed the development of technology 
in language learning and showed that digital tools had expanded opportunities for interaction, independent learning,  
and access to authentic language resources. Godwin Jones (2018) further demonstrated on how mobile technologies 
supported “language skills and cultural understanding” through purposeful digital practices (p. 5). These tools included 
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online  dictionaries,  grammar  applications,  translation  systems,  pronunciation  platforms,  learning  management 
systems, podcasts, videos, and collaborative writing applications.

In ESL contexts, Li et al. (2018) reviewed the role of digital technologies in supporting ESL writing among 
Malaysian  TESL  pre-service  teachers.  Their  review  indicated  that  digital  technologies  could  support  writing 
development, access to language resources, drafting, revision, and collaboration. However, effective digital writing  
required students to evaluate sources critically and produce original synthesis rather than reproduce online content. 
Pegrum (2016) therefore argued that language learners needed “multiliteracies” to navigate digital content effectively. 
These multiliteracies included linguistic, visual, information, technological, and social competencies. The emergence 
of generative AI further complicated digital literacy in language learning. Students could use AI tools to generate  
ideas, correct grammar, translate passages, summarise information, and provide feedback on writing. These functions 
could  support  language  development,  but  they  could  also  encourage  dependence,  inaccurate  information  use, 
plagiarism, and reduced student involvement in the writing process. Miao et al. (2023) recommended that educational 
institutions guide the responsible use of generative AI in education and research.

Castillo  Martínez  et  al.  (2024)  reviewed artificial  intelligence  in  higher  education  and  identified  both 
pedagogical benefits and concerns relating to ethics, privacy, accuracy, academic integrity, and implementation. In 
EFL writing, Almusharraf et al. (2025) examined students’ perceptions of generative AI and found that students  
viewed AI positively in  relation to  writing strategies,  self-efficacy,  satisfaction,  and intention to  use  the tools.  
Nevertheless, positive perceptions did not necessarily indicate that students could evaluate AI-generated content or  
use it ethically.

Liu et al. (2025) conducted a systematic review of generative AI tools and large language models in EFL 
education. Their review indicated that these tools could support critical thinking when teachers provided structured 
guidance, and students were encouraged to question and evaluate AI-generated responses. However, uncritical reliance 
on AI could reduce independent engagement and weaken students’ responsibility for their own learning. These 
findings demonstrated that technology-enhanced language learning required both access to digital  tools and the 
literacy needed to use them critically.

2.4 Recent Developments in Technology Enhanced Language Learning
Recent research showed that technology enhanced language learning had expanded beyond the use of online 

dictionaries,  learning  management  systems,  and  mobile  applications.  Digital  platforms  and  generative  artificial 
intelligence increasingly supported brainstorming, drafting, translation, feedback, revision, vocabulary development,  
and independent language practice. However, these developments also created new demands for digital  literacy 
because students needed to evaluate the accuracy, relevance, authorship, and ethical status of digital and AI generated 
content. Xiao et al. (2025) examined that ChatGPT supported writing instruction in English as a foreign language  
education and reported that generative AI could support writing development through idea generation, drafting, 
feedback, and revision. Nevertheless, their review also highlighted concerns related to academic integrity, learner  
dependence, teacher preparation, and the need for appropriate pedagogical guidance. These findings were relevant to 
the present study because students’ ability to use digital tools effectively depended not only on access but also on their 
ability to evaluate information and transform it into original academic communication.

Equally,  Mali  (2025)  reviewed the use of  ChatGPT in  EFL and ESL writing classrooms.  The review 
demonstrated that students used ChatGPT for both academic and non-academic writing tasks, but it also identified  
concerns about plagiarism and unethical use. The study recommended institutional policies, process-based writing 
instruction, innovative assessment design, and ethical co regulation between teachers and students. This evidence  
supported the need to teach students how to use digital and AI tools transparently while retaining responsibility for  
the content and language of their academic work. Feng et al. (2025) reviewed research on artificial intelligence and  
second language writing between 2014 and 2024. Their review demonstrated that AI tools could support feedback, 
revision,  and language development,  but  it  also showed that  questions remained concerning learner  autonomy,  
overreliance, writing quality, and academic integrity. In a related systematic review, Limiya and Kumar (2025) 
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examined 55 studies on generative AI and English language development. Their findings indicated that AI tools 
supported listening, speaking, reading, and writing development, although effective implementation depended on 
teacher guidance, appropriate task design, and students’ ability to use technology critically.

Recent research also emphasised the role of critical thinking in AI supported language learning. Liu et al.  
(2025) reviewed the influence of generative AI tools and large language models on critical thinking in EFL education. 
Their  findings  suggested that  generative AI could  support  critical  engagement  when students  were required to 
question, compare, verify, and revise AI generated responses. However, uncritical dependence on AI could reduce 
independent thinking and weaken students’ responsibility for their own learning. Therefore, the educational value of  
generative AI depended largely on how it was integrated into teaching and assessment. The recent literature also 
identified institutional and pedagogical barriers to technology enhanced language learning. Sudirman (2025) reviewed 
digital literacy integration in EFL teaching and reported that digital tools could improve student engagement and 
language learning, but inadequate infrastructure, unequal access, and limited teacher preparation remained significant 
challenges.  These  findings  were  relevant  to  Malaysian  polytechnic  education  because  students’  digital  literacy  
development could be influenced by institutional resources, course expectations, and the extent to which lecturers  
explicitly taught digital and AI related practices.

Recent research suggested that technology enhanced language learning required more than the provision of 
digital tools. Students needed to develop information evaluation, source transformation, ethical awareness, AI related 
judgement, and responsible communication. These requirements were consistent with Eshet’s information, branching, 
reproduction, and socio emotional literacies. They also supported the present study’s focus on the distinction between 
digital literacy knowledge and digital literacy application.

2.5 Methodological Issues in Digital Literacy Research
Methodological differences continued to affect how digital literacy was measured and interpreted. Self-

reported questionnaires remained common because they were relatively easy to administer to large groups. However, 
self-reported confidence did not always correspond with actual performance. Recent AI literacy research raised a  
similar concern. Hornberger et al. (2023) demonstrated the value of objective AI literacy testing, while Lintner (2024) 
reported that many AI literacy instruments relied on self-reported perceptions. These findings suggested that students’ 
reported confidence should not be interpreted as direct evidence of actual competence. Instead, self-report results 
should be understood as indicators of students’ perceived knowledge, perceived preparedness, and reported behaviour.

Measurement was also complicated by the multidimensional nature of digital literacy. Some questionnaires 
combined technical skills, information evaluation, ethical behaviour, communication, and content creation into a 
single score. Other instruments focused only on computer use or internet access. Gutiérrez Ángel et al. (2022) found 
that  digital  literacy studies  differed in  their  definitions,  instruments,  populations,  and measurement  procedures.  
Tinmaz et al. (2022) similarly reported that inconsistent conceptual and methodological approaches made it difficult 
to compare findings across studies. Context specificity created another methodological issue. General university 
studies did not always capture the digital literacy demands of programmes or disciplines. Alakrash and Abdul Razak 
(2021) emphasised that technology-focused programmes required assessments that reflected vocational and academic 
tasks rather than generic computer skills. In a Communicative English course, students needed to search for online 
information,  evaluate  sources,  paraphrase  content,  synthesise  ideas,  and  communicate  information  in  English. 
Therefore, a context-sensitive approach was necessary.

Because  the  present  study  was  a  pilot  investigation  with  a  small  convenience  sample,  it  focused  on 
preliminary item-level patterns and students’ self-reported responses. The findings were not intended to validate a  
general digital literacy scale or represent all Malaysian polytechnic students. Instead, the results were intended to 
identify areas that required further investigation and to inform refinement of the questionnaire for future research.
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2.6  Knowledge and Application Gap
A persistent issue in digital literacy research concerned the difference between knowing appropriate digital  

practices and applying them in academic situations. Eshet (2012) conceptualised digital literacy as a combination of  
cognitive  understanding and practical  execution across  six  domains.  From this  perspective,  students  needed to  
understand why information should  be evaluated and then apply source evaluation when completing an actual 
assignment. Ng (2012) reported that students’ familiarity with digital technologies did not automatically lead to 
effective academic practice. Park (2019) identified several barriers to application, including information overload,  
difficulty judging source credibility, limited confidence, and weak synthesis skills. These barriers suggested that  
students could understand digital literacy principles but still have trouble applying them consistently. The distinction 
between knowledge and application could also be interpreted through Bloom’s revised taxonomy. Anderson and 
Krathwohl (2001) placed knowledge and understanding among the foundational cognitive processes, while application 
and analysis required learners to use knowledge in particular situations. In the context of digital literacy, students 
might know that plagiarism was unacceptable but still struggle to paraphrase a source. They might know that sources 
needed to be evaluated but still select information based on convenience or search engine ranking. They might also 
know that AI-generated responses could contain errors but still accept those responses without verification.

This gap was particularly important in language learning. Li et al. (2018) showed that digital technologies 
could support ESL writing, but students still needed to evaluate online information and develop original written  
responses. Godwin Jones (2015) similarly suggested that language learners needed to move beyond consuming digital 
content and participate in creating and curating information. Therefore, the ability to use a search engine or language  
application did not necessarily indicate that  students  could transform online information into original  academic 
writing. Recent research on AI literacy supported this distinction. Almatrafi et al. (2024) separated knowledge and  
understanding from using, applying, evaluating, creating, and navigating AI ethically. Liu et al. (2025) also showed 
that generative AI could support EFL learners’ critical thinking only when students were guided to question, evaluate, 
and revise AI-generated responses.  These findings reinforced the importance of examining both awareness and 
reported practice in technology-enhanced language learning.

2.7  Research Gap
Despite the growth of digital literacy research, several gaps remained relevant to Malaysian polytechnic  

education. First, many existing studies examined general university populations rather than TVET students preparing 
for technical and professional careers. Although Gutiérrez Ángel et al. (2022) reviewed digital literacy research in  
university settings, their findings also demonstrated the diversity of populations, measures, and contexts represented  
in the literature.  Second, course-specific studies remained limited, particularly studies focusing on foundational 
English communication courses in polytechnic institutions. Communicative English courses required students to 
combine language ability with information evaluation, digital navigation, paraphrasing, synthesis, and ethical source 
use. These demands differed from the general technology use examined in many digital literacy studies.

Third, relatively few studies distinguished between students’ knowledge of digital literacy and their reported 
application of digital literacy in academic tasks. Recent AI literacy research showed that knowledge, use, evaluation, 
creation, and ethical navigation represented related but distinct dimensions (Almatrafi et al., 2024). This distinction 
was also relevant to digital literacy in ESL and TELL contexts, where students could demonstrate confidence in using 
digital tools while still experiencing difficulty producing original and well-supported academic work.
Fourth, the growth of generative AI created a new need to reconsider digital literacy instruction. Recent studies 
indicated that students valued generative AI for writing support, but they still needed guidance to evaluate its outputs, 
avoid overreliance, and preserve academic integrity (Almusharraf et al., 2025; Liu et al., 2025). This issue was relevant 
to polytechnic students because their academic and future workplace communication increasingly involved digital and 
AI-mediated environments.

ICTELL2026 Proceedings  |  eISSN 3083-9513 174



This pilot study addressed these gaps by examining first-semester students’ self-reported digital literacy  
knowledge  and  application  in  a  Malaysian  polytechnic  Communicative  English  course.  The  study  contributed 
preliminary evidence from a TVET setting and provided a context-sensitive basis for discussing digital information 
evaluation, ethical source use, reproduction literacy, and emerging AI literacy. The findings were intended to inform 
curriculum development and targeted digital literacy instruction in Malaysian polytechnic institutions, while also 
guiding future research involving larger samples, multiple institutions, expert-validated instruments, and performance-
based measures.

3.0 Methodology
3.1 Theoretical Framework
This study was guided by Eshet’s Digital Literacy Framework (2004, 2012). The framework conceptualised 

digital literacy as a multidimensional competence involving cognitive, technical, evaluative, and social abilities. It  
included  photo-visual  literacy,  reproduction  literacy,  branching  literacy,  information  literacy,  socio-emotional 
literacy, and real-time literacy. Photo-visual literacy referred to the ability to interpret visual signs, icons, images, and 
multimedia content. Reproduction literacy referred to the ability to transform existing digital materials into new 
meaning through paraphrasing, summarising, and creating original content. Branching literacy referred to the ability 
to navigate non-linear digital environments and move between connected sources. Information literacy involved 
locating,  evaluating,  and  validating  digital  information.  Socio-emotional  literacy  involved  ethical,  safe,  and 
responsible participation in digital environments. Real-time literacy involved managing multiple digital tasks and 
responding appropriately in rapidly changing digital contexts (Eshet, 2004, 2012). The framework was relevant to this 
study because Communicative English 1 tasks involved activities such as searching for information, evaluating online 
sources,  using  digital  language  tools,  transforming  information  into  original  English-language  outputs,  and 
communicating responsibly in digital environments. However, the questionnaire was not designed to measure all six  
literacy domains as separate constructs.

Instead, the study focused on two analytical categories: perceived digital-literacy knowledge and reported 
application of  selected digital  practices.  Perceived digital-literacy knowledge referred to  students’  self-reported 
awareness of practices such as online safety, source checking, plagiarism avoidance, ethical information use, and  
familiarity with digital tools. Reported application referred to students’ self-reported use of selected digital practices 
when completing Communicative English 1 tasks, including searching for information, using keywords, conducting 
background research, and using digital language tools. These categories were treated as exploratory indicators rather 
than fully validated constructs. The questionnaire therefore provided a preliminary assessment of selected digital 
practices relevant to the course rather than a comprehensive measurement of Eshet’s six literacy domains. The study 
did not objectively assess students’ ability to evaluate sources, paraphrase and synthesise information, cite evidence,  
or evaluate artificial-intelligence-generated content.

3.2 Research Design
This pilot study adopted a quantitative, cross-sectional, descriptive correlational design. Data were collected 

at one point in time, and no intervention, experimental treatment, or manipulation of variables was introduced. The 
descriptive component was used to examine students’ responses to the digital literacy items, while the correlational  
component was intended to explore the possible association between digital literacy knowledge and application.
The study was exploratory rather than confirmatory. Its purpose was to provide preliminary evidence about students’ 
reported digital literacy practices and to identify possible areas for future instrument development. This approach was 
appropriate because previous research showed that digital literacy was a multidimensional construct and that its  
measurement varied across educational contexts (Gutiérrez Ángel et al., 2022). In addition, research on AI literacy  
indicated that knowledge, practical use, evaluation, creation, and ethical navigation represented related but distinct  
abilities (Almatrafi et al., 2024; Knoth et al., 2024).
Due to the a small convenience sample used in this study and a preliminary questionnaire, the findings were interpreted 
cautiously. The study did not aim to establish causal relationships, validate a measurement scale, or generalise the  
findings to all Malaysian polytechnic students.
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3.3 Participants and Sampling
The  participants  comprised  51  Semester  1  students  enrolled  in  Communicative  English  1  at  Politeknik  Nilai.  
Convenience sampling was used because the participants were accessible to the researchers and were directly involved 
in the course activities examined in the study. The participants were considered relevant to the pilot study because  
they were at the early stage of tertiary education and were required to complete academic tasks involving online  
information and digital tools. The sample was used to generate preliminary findings within a specific polytechnic  
context and to identify possible improvements to the questionnaire and research procedures. The sample was not  
intended to represent all Malaysian polytechnic students. Therefore, the findings were interpreted as context-specific 
and were not generalised beyond the participating cohort.

3.4 Instrument Development
Before administration, the questionnaire underwent a preliminary review to assess the clarity, relevance, and 

suitability of its items for first-semester polytechnic students enrolled in Communicative English 1. The items were  
developed  with  reference  to  the  objectives  of  the  study  and  selected  concepts  from  Eshet’s  Digital  Literacy  
Framework, particularly information literacy, reproduction literacy, branching literacy, and socio-emotional literacy.  
The wording was reviewed to ensure that the statements were understandable and relevant to the students’ academic 
and digital-learning context. A preliminary language review was also conducted to identify unclear expressions, 
grammatical problems, and possible ambiguities. In addition, a small-scale pilot evaluation was carried out to identify 
difficulties that participants might encounter when interpreting or responding to the items. Feedback from these 
preliminary processes was used to improve the wording, clarity, and presentation of the questionnaire before the main 
data collection.

The questionnaire was divided into two sections. Items 1–10 addressed students’ perceived knowledge of 
selected digital practices, including online safety, source checking, plagiarism awareness, and familiarity with digital 
tools. Items 11–20 addressed students’ reported use of selected digital practices during academic tasks, including  
searching for information, using keywords, conducting background research, and using digital language tools. These  
two sections were treated as exploratory analytical categories rather than as fully validated constructs. As this study 
was designed as a pilot investigation, the questionnaire was used as a preliminary research instrument rather than as a 
validated measure of digital-literacy competence. Formal expert-based content validation, construct validation through 
factor analysis,  and internal-consistency reliability testing were not conducted in the present study. Instead, the 
preliminary review, language review, and small-scale pilot evaluation were used to improve the clarity, relevance, and 
presentation of the items before the main data collection. Accordingly, the findings are interpreted as preliminary 
evidence of students’ perceived digital-literacy knowledge and reported digital practices, rather than as definitive  
measures of their actual competence.

The instrument also relied on self-reported responses and did not objectively assess students’ ability to  
evaluate  sources,  paraphrase  or  synthesise  information,  cite  evidence,  or  verify  artificial-intelligence-generated 
content. Some items may therefore require further refinement to strengthen their alignment with the study objectives. 
Before the questionnaire is used in a larger-scale study, the revised instrument should undergo expert review by 
specialists in digital literacy, language education, and educational technology, followed by further pilot testing to 
examine item performance and establish  appropriate  validity  and reliability  evidence.  These  considerations  are 
acknowledged as limitations of the present pilot study.

One questionnaire item, Q3, stated, “I am aware that everything I search on the internet is being watched.”  
Although the item was retained in its original form for the present analysis because the data had already been collected 
using the administered questionnaire, its wording may be considered broad and open to different interpretations. In 
particular, the terms “everything” and “being watched” do not specify the nature of the monitoring or the parties 
involved. Therefore, Q3 should be reviewed and refined in future versions of the questionnaire to more clearly  
represent a specific digital-literacy knowledge practice. For the present study, responses to Q3 are interpreted as 
students’ self-reported awareness that internet activity may be monitored rather than as evidence of knowledge about 
a specific form of online monitoring or surveillance.
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3.5 Research Procedure
Before data collection, permission to distribute the questionnaire was obtained from the relevant academic 

authority at Politeknik Nilai. The participants were then, provided with an information statement explaining the 
purpose of the study, the voluntary nature of participation, the expected completion time, and the procedures used to 
protect their responses. The questionnaire was distributed through Google Forms. Before accessing the questionnaire, 
participants were asked to indicate their informed consent. They were informed that participation was voluntary, that 
they could decline to participate, and that they could withdraw without academic penalty. Participants completed the 
questionnaire individually and were not required to provide their names or other directly identifying information. 
After  the  data  collection  period  ended,  the  responses  were  downloaded  from Google  Forms  and  checked  for  
completeness. Responses were then organised according to the two conceptual sections of the questionnaire. Items 1 
to 10 represented digital literacy knowledge, while Items 11 to 20 represented digital literacy application. The cleaned 
data were subsequently prepared for descriptive and exploratory correlational analysis.

3.6 Ethical Considerations
Institutional permission was obtained before the questionnaire was administered to the participants. An information 
statement was provided at the beginning of the Google Forms questionnaire to explain the purpose of the study, the  
voluntary nature of participation, and how the information collected would be used. Participants provided informed 
consent before proceeding with the questionnaire and were informed that they could decline to participate or withdraw 
without academic penalty.
No names or other direct personal identifiers were collected. The responses were treated confidentially and were used 
only for the purposes of this study. The collected data were stored securely and were accessible only to the researchers.
The study did not involve any intervention or experimental manipulation, and participation was not expected to cause 
more than minimal risk to participants. Formal institutional research ethics committee approval was not obtained for  
this  pilot  study.  The study was  conducted with  institutional  permission and in  accordance  with  the  applicable  
institutional requirements for student research. The authors declare that there is no conflict of interest associated with 
this study. This study received no external funding. The research was conducted using the authors’ own resources.

3.7  Data Analysis
The collected data were analysed using descriptive and exploratory inferential  procedures.  Descriptive 

statistics, including means and standard deviations, were calculated for each questionnaire item to describe patterns 
in students’ perceived digital-literacy knowledge and reported application of selected digital practices. Standard errors 
of the mean were calculated for statistical reporting where required but were not used to interpret students’ digital-
literacy levels.

For the first research objective, Items 1–10 were examined to describe students’ perceived knowledge of 
selected digital practices. For the second objective, Items 11–20 were examined to describe the frequency with which 
students reported applying selected digital practices during academic tasks. Preliminary composite scores were also 
calculated for the two item groups to summarise the overall response patterns within the participating cohort. For the 
application items, responses were retained in their original coding, and the application composite was calculated using 
the ten application items (Q11–Q20). Q14 was a negatively worded item concerning the practice of copying and  
pasting content from relevant articles and was therefore interpreted separately when discussing the application-item 
results. The application composite was treated as a summary of the original responses across the ten items and was 
not interpreted as a uniformly positive or desirable measure of digital practice. The composite scores were treated as 
preliminary analytical summaries rather than validated measures of separate digital-literacy constructs due to the  
questionnaire had not undergone formal construct validation or internal-consistency reliability testing.

Before the correlation analysis was conducted, the distributions of the two composite scores were assessed 
using the Shapiro–Wilk test. The perceived-knowledge score produced a statistically significant result, W = .930, p = 
.005, while the reported-application score also produced a statistically significant result, W = .922, p = .003. Both  
results were significant at the .05 level, indicating departures from normality. Accordingly, Spearman’s rank-order  
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correlation was selected to examine the direction and strength of the association between students’ perceived digital-
literacy  knowledge  and  reported  application  of  selected  digital  practices.  This  non-parametric  procedure  was  
considered appropriate for the exploratory analysis of the ordinal-scale questionnaire responses and the observed  
distributions of the composite scores.

The correlation was interpreted as an association between students’ perceived digital-literacy knowledge and 
their reported application of selected digital practices. It was not interpreted as evidence of causation or as proof that 
students’ perceived knowledge resulted in objectively demonstrated behaviour. Because both variables were obtained 
from the  same self-report  questionnaire  and  contained  conceptually  related  content,  the  possibility  that  shared 
measurement method and item similarity contributed to the strength of the observed association was also recognised.
Independent-samples t-tests and one-sample t-tests were not conducted because the study did not involve comparisons 
between independent groups, pre-test and post-test measurements, or hypothesis testing against a predetermined 
population value. The analysis therefore focused on item-level response patterns, preliminary composite summaries,  
and the exploratory relationship between students’ perceived knowledge and reported application. This analytical 
approach was consistent with the pilot and descriptive-correlational nature of the study.

4.0 Data Analysis
Data were analysed using descriptive and correlational statistical techniques appropriate for exploratory pilot 

research (Tang & Chaw, 2016). To address the first research objective, descriptive statistics, including mean, standard 
deviation, and standard error, were computed to describe students’ perceived digital-literacy knowledge and reported 
application of selected digital practices. Preliminary composite scores were calculated for the knowledge-related item 
group (Items 1–10) and the application-related item group (Items 11–20) to summarise the overall response patterns 
within the  participating cohort.  The responses  for  Items 11–20 were retained in  their  original  coding,  and the  
application composite was calculated using the ten application items (Q11–Q20), including Q14 without reverse-
coding. Q14 was a negatively worded item concerning the reported practice of copying and pasting content from a 
relevant article and was therefore considered separately when interpreting the item-level findings. Consequently, the  
application composite was treated as a summary of the original responses across the ten items rather than as a 
uniformly positive or desirable measure of digital practice. Because the questionnaire had not undergone formal  
construct  validation or  internal-consistency reliability  testing,  the  composite  scores  were  treated as  preliminary 
analytical summaries rather than validated measures of separate digital-literacy constructs.

For  the  second  research  objective,  the  relationship  between  the  preliminary  knowledge-related  and 
application-related composite scores was examined using Spearman’s rank-order correlation. Before the correlation 
analysis was conducted, the distributions of the two composite scores were assessed using the Shapiro–Wilk test. The 
perceived-knowledge score  produced a  statistically  significant  result,  W = .930,  p  =  .005,  while  the  reported-
application score also produced a statistically significant result, W = .922, p = .003. Both results were significant at 
the .05 level, indicating departures from normality. Accordingly, Spearman’s rank-order correlation was selected to  
examine the direction and strength of the association between students’ perceived digital-literacy knowledge and their 
reported application of selected digital practices. This non-parametric procedure was considered appropriate for the 
exploratory analysis of the questionnaire responses and the observed distributions of the composite scores.

The correlation was interpreted as an association between students’ perceived digital-literacy knowledge and 
their reported application of selected digital practices. It was not interpreted as evidence of causation or as proof that 
students’ perceived knowledge resulted in objectively demonstrated behaviour. Because both variables were obtained 
from the  same self-report  questionnaire  and  contained  conceptually  related  content,  the  possibility  that  shared 
measurement method and item similarity contributed to the observed association was also recognised.

Independent-samples t-tests and one-sample t-tests were not conducted because the study did not involve 
comparisons  between independent  groups,  pre-test  and  post-test  measurements,  or  hypothesis  testing  against  a 
predetermined  population  value.  The  analysis  therefore  focused  on  item-level  response  patterns,  preliminary 
composite summaries, distributional characteristics, and the exploratory relationship between students’ perceived 
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knowledge  and  reported  application.  This  analytical  approach  was  consistent  with  the  pilot  and  descriptive-
correlational nature of the study.

4.1 Results and Discussion

This section presents the preliminary findings of the pilot study. The results were interpreted in relation to 
Eshet’s Digital Literacy Framework and relevant research on digital literacy, technology-enhanced language learning, 
and artificial intelligence. Because the questionnaire had not undergone formal construct validation or reliability  
analysis, the findings are presented primarily as students’ self-reported perceptions and reported practices. They 
should not be interpreted as direct evidence of students’ actual digital-literacy performance.

4.1.1 Digital Literacy Knowledge among Polytechnic Students

Item Statement Mean SD SEM
Q1 I am aware of the appropriate conduct to safeguard personal information 

online.
3.88 0.95 0.13

Q2 I can check multiple sources to verify online information. 3.84 0.92 0.13
Q3 I am aware that everything I search on the internet is being watched 3.90 0.94 0.13
Q4 I am aware that copying and pasting habit may cause serious consequences 3.80 0.94 0.13
Q5 I comprehend the definition of words given by my lecturer after browsing 3.86 0.92 0.13
Q6 I am familiar of the use of both hardware and software to complete my 

assessment
3.86 0.89 0.13

Q7 I am capable of performing written tasks without referring to any internet 
resources

3.47 1.06 0.15

Q8 I am proficient of utilising digital technologies for everyday tasks 3.75 0.93 0.13
Q9 I can bookmark or add a web page to my favourites 3.75 0.98 0.14
Q10 I am familiar and utilise Artificial Intelligence in helping me accomplish tasks 3.55 1.08 0.15

Overall Mean 3.77
Table 1 : Descriptive Statistics for Digital Literacy Knowledge Items (Q1 to Q10)

Note. N = 51 for all items.

Table 1 presents the descriptive statistics for the ten knowledge-related items. The item means ranged from 
3.47 to 3.90, while the overall mean was 3.77. The highest mean was recorded for Q3, concerning students’ awareness 
that  internet  activity  could  be  monitored  (M =3.90 , SD=0.94).  This  was  followed  by  Q1,  concerning  the 
protection of personal information online (M =3.88 , SD=0.95), and Q5 and Q6, both of which recorded a mean 
of 3.86. The lowest mean was recorded for Q7, concerning the ability to complete written tasks without referring to  
internet resources (M =3.47 , SD=1.06).

Overall, the response pattern indicated that students perceived themselves as relatively aware of online safety, 
digital tools, and selected digital practices. The lower response for Q7 suggested that students reported less confidence 
in completing written tasks independently of internet resources. This finding may indicate that online information had 
become an important part of students’ academic work; however, the questionnaire did not assess the quality or  
originality of their written work. Students also reported relatively high familiarity with the hardware and software  
used for assessments (M =3.86 , SD=0.89). This result indicates perceived familiarity with commonly used digital 
tools, but it should not be interpreted as evidence of advanced digital-literacy competence. Similarly, Q10, concerning 
familiarity with artificial intelligence for completing tasks, recorded a moderate mean of 3.55 (SD=1.08). This item 
measured perceived familiarity or use of AI; it did not assess students’ conceptual understanding of AI, ability to  
verify AI-generated information, or ability to use AI ethically.
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Overall, the knowledge-related responses provide a preliminary description of students’ perceived awareness 
of selected digital practices. They also suggest possible areas for instruction, including independent academic writing, 
source evaluation, and responsible use of emerging AI tools.

4.1.2 Application of Digital Literacy Skills in Academic Tasks

Item Statement Mean SD SEM
Q11 I am familiar and use Translation software/programs/websites to accomplish 

my task
3.76 0.93 0.13

Q12 I tend to research thoroughly on the topic given by my lecturer by reading 
articles extensively before completing the assessment

3.73 0.94 0.13

Q13 I used relevant keywords on the topic given by my lecturer to look for related 
information of the written assessment

3.80 0.89 0.13

Q14 I often copy and paste the content of the relevant article to complete my 
written assessment

3.39 1.02 0.14

Q15 I usually use my own mobile data to browse for information in order to 
complete my assignment

3.98 1.01 0.14

Q16 I don't use polytechnic's own WIFI to search for information out of fear in 
violating my privacy

3.57 1.10 0.15

Q17 I am aware that a strong password is required when I sign up for websites that 
contain the information I need

3.88 1.05 0.15

Q18 I am familiar of using online thesaurus to help me complete my assignment 3.45 1.06 0.15
Q19 I would use the search engine to look up for extra information on the values of 

the given topics in the assignment
3.88 1.01 0.14

Q20 I would do a background research/reading before attempting to complete my 
assignment

3.88 0.99 0.14

Overall Mean 3.73
Table 2 : Descriptive Statistics for Digital Literacy Application Items (Q11 to Q20)

Note. N = 51 for all items.

Table 2 presents the descriptive statistics for the ten application-related items. The item means ranged from 
3.39 to 3.98,  while the overall  mean was 3.73.  These results describe students’ reported frequency of selected  
practices; they do not represent observations of students’ behaviour during actual assignments.
The highest mean was recorded for Q15, concerning the use of personal mobile data to browse for information when 
completing assignments (M =3.98 , SD=1.01). Relatively high means were also recorded for Q17, concerning 
strong  passwords  (M =3.88 , SD=1.05),  Q19,  concerning  the  use  of  search  engines  to  obtain  additional 
information (M =3.88 , SD=1.01), and Q20, concerning background research before completing an assignment (
M =3.88 , SD=0.99).  Students  also  reported  using  relevant  keywords  when  searching  for  information  (
M =3.80 , SD=0.89). These responses indicate that students reported frequent use of digital connectivity, search 
engines, keywords, and background reading to support academic tasks. They primarily describe access and reported 
use,  however,  and  do  not  establish  whether  the  information  retrieved  was  accurate,  credible,  or  appropriately 
incorporated into students’ assignments.

Q14 recorded the lowest mean among the application-related items (M =3.39 , SD=1.02). Because the 
item concerned copying and pasting content from an article, a higher score would represent more frequent endorsement 
of a potentially problematic practice rather than stronger digital-literacy application. The item should therefore be 
interpreted separately and should not be treated as a positive indicator in the application score unless it has been  
reverse-coded and this procedure is explicitly justified.
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The  result  for  Q18,  concerning  the  use  of  an  online  thesaurus,  was  also  relatively  low  (
M =3.45 , SD=1.06).  This  may  indicate  that  students  reported  using  digital  resources  more  frequently  for 
information retrieval than for vocabulary development. Nevertheless, the item does not establish why students used 
or did not use the tool.
Taken together, the responses indicate frequent self-reported use of digital resources for searching and accessing  
information, alongside less consistent endorsement of selected practices related to independent writing, language 
refinement,  and  direct  copying.  These  patterns  support  the  need  for  explicit  instruction  in  source  evaluation,  
paraphrasing, synthesis, citation, academic integrity, and responsible use of digital and AI tools. They should not,  
however, be interpreted as direct evidence of students’ demonstrated competence in these areas.

4.1.3 Relationship between Digital Literacy Knowledge and Application

For the second research objective, the relationship between students’ perceived digital-literacy knowledge 
and their reported application of selected digital practices was examined using Spearman’s rank-order correlation. The 
analysis used preliminary composite scores derived from Items 1–10 for perceived digital-literacy knowledge and  
Items 11–20 for reported application. The application composite was calculated from the original responses to Items 
11–20, including Q14 without reverse-coding. Therefore, the composite represented the overall response pattern  
across the application items and was not interpreted as a uniformly positive or desirable measure of digital practice.

Construct Mean SD 1 2
1. Knowledge (Q1 to Q10) 3.77 0.78 1.000
2. Application (Q11 to Q20) 3.73 0.81 .925** 1.000

Table 3 : Spearman's Rank-Order Correlation between Digital Literacy Knowledge and Application  
(N = 51)

Note. **p < .001 (two-tailed).

The Shapiro–Wilk test indicated that the distributions of both composite scores departed significantly from 
normality. The perceived digital-literacy knowledge composite produced a statistically significant result, W = .930, p 
= .005, while the reported application composite also produced a statistically significant result, W = .922, p = .003. 
Accordingly, Spearman’s rank-order correlation was used to examine the association between the two composite 
scores. The analysis indicated a strong positive association between students’ perceived digital-literacy knowledge 
and their reported application of selected digital practices, ρ = .925 This result indicated that students with higher  
perceived digital-literacy knowledge scores also tended to report higher scores across the original application items.  
However, the finding should be interpreted as an association between two self-reported measures rather than as 
evidence that digital-literacy knowledge caused greater application or as evidence of objectively demonstrated digital 
behaviour.

Q14 was considered separately in the interpretation of the item-level application findings because it described 
the reported practice of copying and pasting content from a relevant article. As Q14 was retained in its original coding, 
the strong correlation should be understood in relation to the overall response pattern across Items 11–20 rather than 
as evidence that  higher application scores consistently represented more desirable digital  practices.  In addition, 
because both composite scores were obtained from the same self-report questionnaire and contained conceptually  
related content, shared measurement method and item similarity may have contributed to the strength of the observed 
association.

4.2 Discussion and Implications

The findings indicate that first-semester students reported generally positive perceptions of selected digital-
literacy practices. Their reported application varied across items, particularly those involving independent academic 
production, language-tool use, and direct copying. Because the data were obtained through self-report, these patterns 
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should  be  understood as  indicators  of  perceived  awareness  and  reported  behaviour  rather  than  as  evidence  of  
objectively demonstrated competence. The findings are therefore most useful for identifying possible instructional  
priorities.  Communicative  English  lecturers  may  consider  incorporating  structured  activities  in  which  students 
compare sources, identify evidence and bias, paraphrase and synthesise information, cite sources, and evaluate AI-
generated  content.  These  recommendations  are  pedagogical  implications  rather  than  conclusions  that  students 
currently lack or possess specific skills, because those skills were not directly tested in the present study.

Furthermore,  when  comparing  these  findings  with  recent  scholarship  on  second-language  writing  and 
emerging technologies, important parallels emerged. Recent systematic reviews and empirical investigations have 
demonstrated that learners frequently utilise generative artificial intelligence and digital language models to support 
writing tasks, while concerns remain regarding critical thinking, independent source evaluation, and responsible 
technology use (Almusharraf et al., 2025; Feng et al., 2025; Liu et al., 2025). For instance, Almusharraf et al. (2025) 
found that students expressed satisfaction and behavioural intention to use generative artificial intelligence tools in 
English as a foreign language writing, whereas Liu et al. (2025) cautioned that over-reliance on such technologies  
could hinder learners’ independent critical thinking unless appropriate pedagogical scaffolding was provided. In this 
context, the present findings reinforce the importance of examining not only students’ awareness of digital-literacy 
principles but also how they report applying those principles in academic contexts. Foundational digital knowledge 
alone should therefore not be assumed to guarantee competent and ethical application within AI-mediated learning 
environments (Hornberger et al., 2023; Knoth et al., 2024).

The relationship between perceived digital-literacy knowledge and reported application provides further 
insight  into  the  findings.  The Spearman’s  rank-order  correlation showed a  strong positive  association between 
students’ perceived digital-literacy knowledge and their reported application of digital practices, ρ = .925, p < .001, N 
= 51. This indicates that students who reported higher levels of perceived digital-literacy knowledge also tended to 
report more desirable and frequent application of the measured digital practices. In interpreting the Application score, 
higher composite scores generally represented more desirable reported digital practices, Q14 requires consideration 
because it described the reported practice of copying and pasting content from a relevant article. The item was retained 
in its original coding and was not reverse coded in the present analysis. Consequently, the application composite  
should be understood as a summary of the original responses across Items 11–20 rather than as a measure in which  
higher scores uniformly represent more desirable digital practices. The wording and treatment of Q14 also highlight  
the need for further refinement of the application items in future versions of the questionnaire, particularly where  
positively and negatively valanced digital practices are included within the same item group.. However, the strength 
of the association should be interpreted cautiously. The correlation does not establish that digital-literacy knowledge 
causes  students  to  apply  these  practices  because both  dimensions  were  measured through the  same self-report  
questionnaire and consisted of conceptually related aspects of digital literacy. Shared measurement method and item 
similarity may therefore have contributed to the strength of the observed association. The finding should consequently 
be  interpreted  as  evidence  of  a  strong  relationship  between  students’  perceived  knowledge  and  their  reported 
application, rather than as evidence of a causal relationship or objectively demonstrated competence.

The strong association between knowledge and reported application also has implications for instructional 
practice. Rather than suggesting that students necessarily experience a substantial separation between what they know 
and what they do, the findings indicate that perceived knowledge and reported application were closely related within 
the present sample. Nevertheless, the self-reported nature of the measures means that students’ perceptions of their 
knowledge and practices may not fully correspond to their actual performance. This highlights the value of providing 
students with opportunities to demonstrate digital-literacy practices through authentic academic tasks. As emphasised 
by Miao et al. (2023) and the United Nations Educational, Scientific and Cultural Organization (UNESCO, 2023), 
educational institutions need to move beyond passive technology adoption and provide explicit instructional guidance. 
Within technical and vocational education and training contexts, language educators should not assume that students  
automatically know how to evaluate AI-generated outputs, avoid unacknowledged text recycling, or integrate digital  
tools responsibly (Laupichler et al., 2022). Instead, curriculum designers and English language instructors should 
intentionally  provide  structured  opportunities  for  students  to  apply  digital-literacy  principles  through  activities  
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involving critical source evaluation, ethical artificial-intelligence use, paraphrasing and synthesis, appropriate citation, 
and reflective academic writing.

Overall, the findings suggest that digital literacy should be approached as both a knowledge-oriented and 
application-oriented dimension of students’ academic practices. The strong positive association observed in this study 
provides evidence that students’ perceived knowledge and reported application were closely connected, while the 
limitations of self-report measurement caution against interpreting this relationship as proof of actual competence or  
causation. Future instructional efforts may therefore benefit from combining explicit digital-literacy instruction with  
performance-based activities that allow students to demonstrate how they evaluate, use, and communicate digital 
information in authentic academic contexts.

5.0 Conclusion
This pilot study examined first-semester students' perceived digital-literacy knowledge and their reported 

application of selected digital practices within a Communicative English 1 course at Politeknik Nilai. The findings 
indicated generally positive self-reported perceptions of digital awareness alongside varied frequencies in application-
related practices, particularly concerning independent academic production and language-tool usage. Furthermore, 
Spearman’s rank-order correlation revealed a strong positive association between students’ perceived knowledge and 
reported application (ρ=.925 , p<.001 , N =51), though this relationship must be interpreted cautiously due to the 
self-reported nature of the instrument and shared measurement characteristics.

While limited by a small convenience sample and the absence of formal construct validation, this pilot  
investigation provides preliminary empirical insights into students' digital habits in a Malaysian TVET context. The 
findings suggest that educational institutions should not assume digital natives inherently possess critical information 
evaluation skills or ethical AI navigation abilities. Consequently, curriculum designers and language instructors are 
encouraged to integrate explicit instructional scaffolding that guides students from passive technology use to critical  
source evaluation, paraphrasing, synthesis, and responsible academic communication. Future research should build 
upon these findings through multi-institutional studies, larger sample sizes, and objective performance assessments to 
better support digital literacy development in higher education.
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Abstract:  The expanding recognition of Artificial Intelligence (AI) in higher education has 
opened new opportunities to improve language evaluation, particularly in speaking proficiency. 
Although  the  potential  of  generative  AI  for  automated  scoring  and  feedback  has  been 
demonstrated, CEFR B2 speaking interview assessment remains highly challenging due to its 
reliance on subjective human judgement, multidimensional criteria, growing learner cohorts, 
and the substantial time required for scoring and feedback. Limited research has explored how 
to  integrate  these  technologies  systematically  within  a  coherent  educational  structure.  To 
address this  gap,  this  conceptual  paper proposes the Hourglass Framework of  Human–AI 
Collaborative  Evaluation  as  a  structured  model  for  English  proficiency courses  in  higher 
education. This framework conceptualises AI-supported speaking evaluation as a progressive, 
three-stage  process  that  funnels  macro-level  educational  challenges  down  to  micro-level 
collaborative evaluations, which then expand back out into macro-actionable learning analytics. 
Grounded in a robust thematic synthesis of 54 peer-reviewed sources, the study proposes the 
Hourglass Framework as a foundation for enhancing the evaluation of CEFR-aligned speaking 
assessments  while  promoting educational  integrity,  personalised learner  development,  and 
future innovations in evaluation practices. 

Keywords: Artificial  Intelligence,  CEFR  B2  Speaking  Interview  Assessment,  English  
Proficiency Learners, Hourglass Framework.
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Introduction
 

In modern higher education, speaking interview assessment represents one of the most complex 
domains of language evaluation. Traditional face-to-face speaking interviews require learners 
to  demonstrate  multiple  dimensions  of  communicative  competence  simultaneously.  These 
include fluency and coherence, interactional competence, vocabulary range, and grammatical 
accuracy. Evaluating these multidimensional facets in real-time requires considerable time, 
professional  expertise,  and  consistent  judgement  from  instructors.  As  learner  enrolments 
expand in  higher  education  institutions,  language  faculties  face  a  compounding  logistical 
challenge in maintaining quality, reliability, and standardisation of speaking assessments amid 
high-volume  grading  workloads.  While  the  global  adoption  of  the  Common  European 
Framework of Reference for Languages (CEFR) has standardised proficiency benchmarks, 
university language programmes require effective evaluation approaches to reconcile rigorous 
assessment  criteria  with  the  practical  limitations  of  the  institutional  context.  Focusing 
specifically  on  the  B2  ‘independent’  user  threshold,  reliably  evaluating  spontaneous, 
multidimensional spoken interaction at scale introduces enormous logistical and evaluative 
burdens on language instructors and faculties.

To address these issues, recent advances in Artificial Intelligence (AI)  have offered 
feasible means of assistance and mitigated these challenges. Technological advancement has 
transformed the field of higher education by influencing teaching, learning, assessment and 
evaluation approaches. It has emerged as one of the most popular innovations by creating new 
options to enhance educational practices and supporting data-driven decision-making (Holmes 
et al.,  2019). AI technologies such as ChatGPT, Gemini, and Claude have received much 
attention for their ability to generate natural language, human-like responses, and personalised 
feedback, as well as to perform other educational tasks. As a result, AI is being explored in 
higher education to improve assessment efficiency, consistency, and learner support (Kohnke 
et al., 2023), including in speaking interview assessment. Despite these advancements, the use 
of AI in speaking interview assessment remains a complex issue due to concerns related to 
reliability, transparency, fairness, ethics, and pedagogy. Several researchers have studied AI-
assisted  scoring,  feedback  generation,  chatbot-supported  learning,  and  conversational  AI 
applications. However, these studies have focused only on individual AI functions, and much 
of this literature is about technological performance rather than educational integration (Long 
and Magerko, 2020). Moreover, there is a lack of a comprehensive conceptual framework to 
explain  how  AI  can  be  systematically  integrated  into  CEFR-aligned  speaking  interview 
assessment without compromising the evaluation's validity, reliability, and integrity. 

This gap is evident in the CEFR B2 speaking interview, where evaluation involves 
complex human judgement, multidimensional communicative ability, interactional skills, and 
contextual explanation. These criteria extend beyond simple linguistic analysis.  Therefore, 
instead  of  explaining  what  AI  technologies  can  do,  higher  education  institutions  need  a 
framework for integrating AI into the evaluation of CEFR B2 speaking interviews to enhance 
reliability,  feedback, analytics,  and outcomes.  To bridge this gap,  this  paper proposes the 
Hourglass Framework of Human-AI Collaborative Evaluation as a conceptual framework for 
integrating AI into CEFR B2 speaking interview assessments among English learners in higher 
education. In this conceptual framework, AI is integrated into a developmental process that 
connects multiple educational challenges, Human-AI collaborative evaluation practices, and 
broader educational outcomes. This concept treats AI as a partner for instructors rather than a 
replacement. To establish the theoretical foundation for the proposed Hourglass Framework, 
the following sections review four interrelated areas: CEFR B2 communicative competence 
and speaking assessment, Human–AI collaborative evaluation, language assessment quality, 
and learning analytics. These four theoretical foundations explain what is assessed, how Human
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–AI collaboration can support the evaluation process, how assessment quality is safeguarded, 
and how assessment evidence can be transformed into actionable insights to enhance learning 
and speaking development.

CEFR B2 Communicative Competence and Speaking Assessment in Higher Education

The Common European Framework of Reference (CEFR) stands as the baseline for language 
teaching,  curriculum  development,  and  competency  assessment.   The  CEFR  provides  a 
standard  reference  framework for  evaluating  learners’  language  competences  and ensures 
consistency with worldwide language standard measurement of learners’ ability to speak, write, 
listen to, and read a language. The CEFR advocates an action-oriented approach that shifts the 
educational paradigm from a linear structural progression to a focus on learners’ capacity to use 
language successfully. The CEFR consists of six levels, from A1 (beginning) to C2 (expert). 
However, this study focuses on the B2 level only. According to the CEFR, B2-level learners 
are independent users who can interact with a certain degree of fluency and spontaneity. They 
can present and justify viewpoints and participate effectively in discussions on common and a 
range of topics (Council of Europe, 2020). This CEFR communicative orientation draws on the 
communicative competence proposed by Canale and Swain (1980) and later expanded by 
Canale (1983). Communicative competence is conceptualised as a multidimensional construct 
which consists of grammatical, sociolinguistic, discourse and strategic competences. These 
dimensions collectively enable learners to communicate effectively and appropriately in an 
authentic context. These multidimensional perspectives make communicative competence an 
important  conceptual  foundation  for  understanding speaking proficiency in  CEFR-aligned 
assessments. Therefore, the CEFR B2 interview assessment extends beyond evaluating isolated 
linguistic knowledge and focuses on learners' overall communicative ability. This includes the 
learners’  ability  to  produce  coherent  discourse,  interact  appropriately  in  different  social 
contexts, and strategise communication whenever needed. 

Speaking performance in the context of CEFR-aligned assessment is measured using 
dimensions such as range, accuracy, fluency, interaction, coherence, and phonology. However, 
specific evaluation criteria may vary from one institution to another.  To establish construct 
validity and ensure alignment with both global assessment benchmarks and national quality 
standards, the qualitative criteria used in the institutional interview assessments are mapped 
directly onto the official CEFR B2 illustrative scales. The speaking rubric analysed in this study 
is adapted from the validated blueprints of the National English Language Higher Education 
Assessment in Malaysia (ELHAM) E-Book, Volume 2: Speaking (Zuraidah Mohd Don et al., 
2025),  which  serves  as  the  local  operationalisation  of  the  CEFR.  Rather  than  operating 
disconnected  benchmarks,  the  local  five-point  rubric  constructs  comprising  Fluency  and 
Coherence, Interaction, Vocabulary, and Grammar are strategically designed to operationalise 
the broader CEFR B2 communicative 'can-do' descriptors into practically assessable classroom 
metrics (Council of Europe, 2020). These dimensions reflect the multidimensional nature of 
communicative  competence  and  require  an  evaluation  approach  that  assesses  linguistic 
accuracy and communicative effectiveness. To illustrate this alignment, Table 1 provides a 
systematic mapping of the Universiti Utara Malaysia (UUM) English Language Enrichment II 
(ELE II)  speaking interview criteria  to  the  official  CEFR B2 illustrative  scales  and their 
corresponding descriptors.
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Table 1. Mapping and Construct Alignment of the Institutional Speaking Rubric with CEFR B2 
Illustrative Descriptors 

Rubric 
Criterion

Institutional Band 5 Descriptors Mapped CEFR B2 Scale(s) and 
Descriptors (Council of Europe, 2020)

Fluency & 
Coherence

Maintains a generally smooth flow 
of speech and develops and 
connects ideas clearly and 
appropriately throughout the 
interaction. Hesitation rarely affects 
communication and is mainly used 
to organise ideas.

● Fluency: Can produce stretches of 
language with a uniform tempo; 
although they can be hesitant when 
searching for patterns and expressions, 
with few noticeably long pauses.

● Coherence: Can use a limited number 
of cohesive devices to link utterances 
into clear, coherent discourse.

Interaction Responds appropriately and sustains 
natural interaction throughout the 
interview with minimal or no 
prompting.

● Interaction: Can take the initiative in 
an interview, expanding and 
developing ideas with little help or 
prompt from an interviewer.

Vocabulary Uses vocabulary appropriately and 
with sufficient range to express and 
develop ideas clearly. Paraphrases 
effectively when needed to maintain 
communication.

● Vocabulary Range: Can use a 
sufficient range of language to give 
clear descriptions and express 
viewpoints on most general topics, 
with little noticeable searching for 
words.

Grammar Uses grammatical structures 
appropriately to communicate ideas 
clearly with generally good control. 
Occasional errors rarely affect 
communication.

● Grammatical Accuracy: Can 
maintain a relatively high degree of 
grammatical control. Does not make 
errors that cause misunderstanding and 
can correct most of the mistakes.

 
While  the official  CEFR framework includes a  distinct  illustrative scale  for  Phonological 
Control (specifically focusing on pronunciation, intonation patterns, and accent intelligibility), 
this speaking interview rubric deliberately subsumes phonological elements within the Fluency 
and Coherence criteria rather than treating ‘Pronunciation’ as an isolated, standalone scoring 
category. By incorporating pronunciation as an integral component of a learner's ability to 
maintain a smooth flow of speech or sustain natural interaction, the rubric streamlines the 
assessor's  focus  on  the  overall  communicative  outcome  of  the  utterance  rather  than  on 
formalistic micro-linguistic details.

Human–AI Collaborative Evaluation in Speaking Assessment
 
Contemporary discussion on AI in education increasingly advocates Human-AI collaborative 
evaluation rather than full automation. This perspective holds that human assessors and AI 
systems have distinct strengths that complement one another and should work collaboratively 
throughout  the  evaluation  process  (Baker,  2021,  p.51).  Human  assessors  contribute  to 
contextual  interpretation,  pedagogical  judgement,  ethical  decision-making,  and  final 
assessment decisions. AI, at the same time, contributes to the task of analysing performance, 
including scoring support, consistency, scalability, generating feedback and rapid analysis of 
learners’  performance.  By  combining  all  these  complementary  capabilities,  Human-AI 
collaborative evaluation has the potential to improve evaluation quality while at the same time 
preserving educational integrity and professional judgement. 
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Language Assessment Quality in AI-Supported Evaluation
 
Artificial Intelligence (AI) has been widely used in educational evaluation due to its ability to 
analyse  language,  identify  patterns  of  performance,  and  generate  personalised  feedback 
(Wollny et al., 2021; Kohnke et al., 2023). Early AI applications focused on automatic scoring 
systems  for  objective  evaluation.  Recently,  advances  in  generative  AI  have  expanded  its 
potential to support language evaluation through performance analysis, automatic scoring, and 
diagnostic feedback (Kasneci et al., 2023; Tlili et al., 2023). Even though AI has the potential  
to support  evaluation efficiency and provide timely feedback on learners’  performance,  it 
continues to require human interpretation and professional judgement. As AI becomes more 
integrated into language assessment, it is crucial to uphold the quality of evaluation. Bachman 
and Palmer (1996) stated that effective language assessments should be driven by the principles 
of  reliability,  validity,  fairness,  and  usefulness  to  ensure  that  assessment  decisions  are 
consistent,  accurate,  and appropriate  for  their  intended purposes.  These  principles  remain 
relevant in AI-supported evaluation, where automated analysis should complement and not 
replace human judgement. Therefore, AI integration into speaking skills evaluation should 
follow  a  framework  that  preserves  assessment  integrity  while  addressing  concerns  about 
reliability, transparency, fairness, and ethical implementation. This approach would also enable 
AI to support formative and summative assessments without compromising the quality and 
credibility of evaluation practices.
 
Learning Analytics for Speaking Development
 
Learning Analytics has emerged as a prominent domain of educational research focusing on the 
measurement, collection, analysis, and interpretation of educational data to better understand 
and optimise learning processes (Siemens, 2013). Initially, learning analytics was primarily 
used  to  monitor  learner  engagement  through  behavioural  indicators  such  as  Learning 
Management  System (LMS) access  logs,  participation  records,  and assessment  outcomes. 
However, recent advances in AI have significantly expanded its capabilities, enabling more 
sophisticated  analyses  of  learner  performance,  the  generation  of  automated  personalised 
diagnostic  feedback,  and evidence-based instructional  decision-making (Ifenthaler  & Yau, 
2020). In higher education, learning analytics extends the role of assessment beyond mere 
grading by transforming assessment data into meaningful insights that support teaching and 
learning. Within language education specifically, learning analytics enables instructors to map 
and  identify  learners'  strengths  and  weaknesses,  monitor  the  development  of  speaking 
proficiency, provide personalised feedback, and implement targeted curricular enhancements. 
Consequently,  integrating  AI-supported  evaluation  with  learning  analytics  offers  a 
transformative opportunity to elevate speaking assessments from simple summative measures 
into dynamic, information-rich systems that promote continuous language development and 
raise the standard of evaluation in higher education.

Conceptual Integration 

The  proposed  Hourglass  Framework  is  grounded  in  four  theoretical  foundations: 
communicative competence, Human–AI collaborative evaluation, language assessment quality, 
and learning analytics. Although each foundation is well established in its respective literature, 
their systematic integration within a unified CEFR B2 speaking assessment framework remains 
insufficiently  developed.  The  proposed  Hourglass  Framework  addresses  this  gap  by 
conceptualising  these  foundations  as  interrelated  elements  of  a  continuous  assessment-to-
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learning process rather than viewing them as independent or isolated domains. Communicative 
competence defines what should be assessed in CEFR B2 speaking performance. It determines 
the aspects of linguistic and pragmatic constructs that must be measured. Meanwhile, Human–
AI collaborative evaluation serves as the operational mechanism, describing how human and 
AI-supported capabilities can complement one another during the evaluation process. Language 
assessment quality establishes the principles through which the validity, reliability, fairness, 
and  alignment  of  the  collaborative  execution  are  safeguarded.  Finally,  learning  analytics 
explains how structured assessment evidence can be transformed into actionable insights for 
learner development and pedagogical decision-making.

Fundamental Assumptions and Boundary Conditions

The  Hourglass  Framework  is  grounded  in  a  fundamental  assumption  concerning 
complementary Human–AI capabilities and is delimited by a boundary condition specifying its 
intended proficiency level and assessment context. Together, these establish the conceptual 
scope within which the framework and its propositions should be interpreted.

1. Fundamental Assumption: Complementary Human–AI Capabilities
Human  assessors  and  AI  systems  have  asymmetric,  non-overlapping  strengths  in 
language assessment (Baker, 2021). AI excels at rapid, large-scale pattern recognition 
of  micro-linguistic  features  (e.g.,  speech  rate,  pauses,  lexical  characteristics, 
grammatical structures, and other measurable aspects of spoken performance), while 
human  assessors  excel  at  macro-communicative  features  (e.g.,  contextual, 
sociolinguistic  appropriateness,  turn-taking  dynamics,  co-constructed  interactional 
meaning and pragmatic aspects of communication). Therefore, AI is conceptualised as 
a supportive element that provides additional evidence, while human assessors remain 
responsible for interpreting and validating this evidence.

 
2. Boundary Condition: Target Proficiency and Assessment Context

The framework is contextualised for independent language learners (CEFR B2) in face-
to-face speaking interviews at higher education institution. The main emphasis is on a 
structured  speaking  assessment  in  which  learners  are  expected  to  communicate 
independently and relatively spontaneously. The framework is therefore not designed 
to represent all forms of language assessment nor all levels of proficiency. It is not 
designed to model basic formulaic production (A1/A2) or highly abstract academic 
discourse  (C1/C2).  Its  application  to  other  CEFR  levels,  assessment  formats,  or 
educational contexts would require further theoretical and empirical investigation.

Theoretical Propositions of the Hourglass Framework

The four theoretical  propositions articulate  the  sequential  relationships through which the 
theoretical  foundations  of  the  proposed  Hourglass  Framework  are  connected  to  speaking 
development.  These  propositions  present  the  conceptual  connection  of  communicative 
competence,  Human–AI  collaborative  evaluation,  assessment-quality  assurance,  learning 
analytics,  and  CEFR  B2  speaking  development. Figure  1  illustrates  these  proposed 
relationships.
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Figure 1. Theoretical Propositions of the Hourglass Framework

Proposition 1: Construct Operationalisation

P1:  CEFR-aligned communicative  competence  can be  operationalised  through Human–AI 
collaborative evaluation, in which AI-supported technologies assist in analysing observable 
linguistic and speech-related features while human assessors evaluate and validate broader 
dimensions of communicative performance.
 
This proposition is based on the multidimensional nature of speaking competence. Complete 
automation (AI-only) or traditional face-to-face grading (human-only) insufficiently represents 
the CEFR B2 speaking performance. AI-supported analysis may supply structured evidence for 
observable aspects of performance, while human assessors may interpret these features within 
the broader communicative context. Effective evaluation of independent spoken interaction is 
maximised only when micro-linguistic dimensions (grammar and vocabulary) are pre-analysed 
via AI-powered language analysis, while macro-communicative dimensions (interaction and 
coherence) are validated and moderated by human assessors. The framework therefore proposes 
that combining these complementary capabilities can provide a more comprehensive basis for 
CEFR-aligned speaking evaluation.
 
Proposition 2: Collaborative Evaluation and Quality Assurance

P2: Human–AI collaborative evaluation can support language assessment quality by combining 
the  complementary  capabilities  of  human assessors  and  AI-supported  technologies,  while 
managing the limitations and potential sources of bias associated with human-only and AI-
supported assessment.
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Limitations may exist for both human and AI assessment. Human assessors may experience 
workload, cognitive fatigue, or inconsistency, particularly when evaluating large numbers of 
speaking performances. AI systems may also generate inaccurate or inappropriate outputs due 
to  shortcomings  in  voice  recognition,  accent  variation,  algorithmic  bias,  or  insufficient 
contextual  understanding.  The  framework  therefore  does  not  presume  that  human  or  AI 
assessment  is  intrinsically  better.  Instead,  it  proposes  that  collaboration  enables  human 
assessors to review, analyse and authenticate evidence generated by AI. 
 
Proposition 3: Assessment Quality and Analytics Readiness
 
P3:  Language  assessment  quality  supports  actionable  learning  analytics  by  ensuring  that 
assessment data are well-structured, rubric-aligned, appropriately moderated, and sufficiently 
trustworthy for meaningful interpretation and analysis.
 
Actionable  learning  analytics  in  language  education  cannot  be  generated  from  raw, 
unmoderated AI scores or subjective human grades. Instead, the structured, rubric-aligned 
diagnostic feedback and scores produced by moderated Human–AI collaborative evaluation 
serve as  the necessary high-fidelity data  input  required to feed predictive and descriptive 
learning analytics models. Learning analytics is only as effective as the quality of the data on 
which it is built. A single total score in speaking provides limited information about why a 
learner performed at a particular level. In contrast, structured assessment data across domains 
covering fluency, interaction, vocabulary, grammar, coherence, and intelligibility can provide 
more meaningful information about learners' strengths, weaknesses, and areas for improvement. 
The framework, therefore, proposes that Human–AI collaborative evaluation should produce 
structured,  diagnostically  meaningful  assessment  evidence before  any evidence  is  used in 
learning analytics. This information can then be utilised to discover individual, classroom and 
programme-level patterns in speaking performance.

Proposition 4: The Pedagogical Loop
 
P4: Through the transformation of suitably controlled assessment data into diagnostic feedback 
and targeted learning recommendations, learning analytics can enable a continuous cycle of 
reflection, practice and reassessment for speaking development.
 
This proposition places assessment as part of learning rather than the end of education. When 
learners receive diagnostic feedback and personalised learning paths derived from Human–AI 
collaborative evaluation analytics, they may engage in more focused self-reflection and iterative 
practice in their CEFR B2 spoken proficiency compared to traditional summative grading. For 
example, a learner may have sufficient grammatical accuracy and vocabulary but may have 
difficulty in sustaining fluency or responding appropriately in interaction. Rather than simply 
reporting the learner's score, learning analytics can help identify specific areas of difficulty and 
inform targeted learning activities, such as turn-taking practice, follow-up questions, fluency-
building exercises, or simulated speaking interactions. The subsequent learning activities can 
then lead to further speaking practice and reassessment. New assessment data can provide 
additional  evidence  of  progress  and  identify  areas  that  still  require  attention.  Thus,  the 
framework considers speaking assessment as a continuing process in which this cycle links 
assessment directly to the growth of communicative competence. The Hourglass Theoretical 
Framework consequently moves beyond viewing AI as  an automated scoring technology. 
Instead, it positions AI as part of a bigger, quality-orientated and human-supervised evaluation 
ecosystem. The framework links what is assessed, how it is assessed, how assessment quality 
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is maintained, how assessment data are interpreted, and how the resulting information can 
contribute to learning and teaching. Importantly, the framework is conceptual and therefore 
does not claim that Human–AI collaborative evaluation will automatically improve reliability,  
validity, fairness, or learning outcomes. Rather, it provides a theoretically informed framework 
through which these relationships can be investigated empirically in future research.

The authors of this study set research objectives as follows:

1. To  develop  the  Hourglass  Framework  of  Human–AI  Collaborative  Evaluation  by 
combining related conceptual perspectives.

2. To examine how AI can be systematically integrated into the evaluation of CEFR B2 
speaking interview assessments for English language learners.

3. To explore the implications of the proposed framework for learning analytics, speaking 
skills  development,  evaluation  practices,  and  curriculum  improvement  in  higher 
education.

Methodology
 
This study employs a qualitative conceptual research design to develop a theoretically grounded 
framework  that  integrates  AI  into  the  CEFR  B2  interview  speaking  assessment.  The 
development of the proposed Hourglass Framework of Human–AI Collaborative Evaluation 
was carried out in three sequential stages: (1) literature identification and narrative synthesis, 
(2) conceptual integration, and (3) framework development and contextualisation.
 
Stage 1: Literature Identification and Narrative Synthesis

The initial phase encompassed a focused literature review involving narrative and thematic 
synthesis of current scholarly works derived from secondary documentary sources. A two-week 
literature search was conducted across five electronic databases, Scopus, Web of Science, 
ERIC, ScienceDirect, and Google Scholar, to establish a systematic and transparent evidence 
base. The search was organised around four main thematic domains that correspond to the 
theoretical foundations of the proposed framework: (i) CEFR B2 communicative competence 
and speaking assessment, (ii) Human–AI collaborative evaluation in speaking assessment, (iii) 
language  assessment  quality  in  AI-supported  evaluation,  and  (iv)  learning  analytics  for 
speaking development. During the screening process, duplicate records and studies that did not 
align with the educational focus of tertiary spoken interaction were removed. A total of 54 peer-
reviewed sources were included in the final synthesis corpus. These selected articles were 
reviewed,  compared,  categorised,  and  qualitatively  synthesised  to  map  conceptual 
relationships, assessment-related challenges, and key research gaps. The resulting literature 
base is summarised in Table 2 according to these four thematic domains and subsequently 
integrated to establish the four theoretical foundations of the Hourglass Framework.
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Table 2. Summary of Literature Synthesized for the Hourglass Framework
Thematic Domain No. of 

Sources
Key Representative Literature Core Contribution to the Hourglass Framework

Domain 1: 
CEFR B2 
Communicative 
Competence and 
Speaking Assessment 
in Higher Education

14 Canale & Swain (1980); Canale (1983); Council of 
Europe (2020); Bachman & Palmer (1996); Hymes 
(1971); Taylor (2011); Weir (2005); Fulcher (2010); 
Galaczi & Taylor (2018); O'Sullivan (2011); Mohd 
Don et al. (2025); Nakatsuhara et al. (2023); Seed 
(2024); Green (2021)

Establishes the CEFR B2 speaking construct and its 
validation  basis,  covering  communicative 
competence,  assessment  usefulness  and  validity, 
interactive  speaking  constructs,  contextual  task 
parameters, and construct-to-descriptor alignment.

Domain 2: 
Human–AI 
Collaborative 
Evaluation in 
Speaking Assessment

13 Baker (2021); Luckin (2018); Zawacki-Richter et al. 
(2019); Pardo & Siemens (2014); Selwyn (2019); 
Bond (2023); Chounta et al. (2022); Holstein et al. 
(2019); Lodge et al. (2023); Rets & Herodotou 
(2024); Seufert et al. (2021); Cope et al. (2025); Yan 
et al. (2026)

Establishes a human-in-the-loop approach in which 
AI  supports  scalable  linguistic  analysis, 
dashboards,  and  assessment  workflows  while 
human  educators  retain  professional  and 
pedagogical  judgment,  reducing  fatigue  and 
mitigating automation risks.

Domain 3: 
Language 
Assessment Quality 
in AI-Supported 
Evaluation

14 Chuang & Yan (2025); Holmes et al. (2019); Kasneci 
et al. (2023); Kohnke et al. (2023); Long & Magerko 
(2020); Wollny et al. (2021); Tlili et al. (2023); Attali 
& Burstein (2006); Chen & Feng (2022); Crossley 
(2024); Jiang & Yan (2023); Lee & Lee (2024); Yan 
& Chuang (2024); Zou et al. (2025)

Establishes  the  role  of  AI  and  generative  AI  in 
language  assessment,  including  automated 
linguistic analysis, scoring, feedback, and speech 
processing, while identifying reliability, construct-
under-representation, and automation limitations.

Domain 4: 
Learning Analytics 
for Speaking 
Development

13 Siemens (2013); Ifenthaler & Yau (2020); Ferguson 
(2012); Gašević et al. (2015); Tempelaar et al. 
(2015); Wise & Vytasek (2017); Rienties et al. 
(2022); Tsai et al. (2023); Wong et al. (2024); Winne 
(2025); Knight & Buckingham Shum (2017); Lang et 
al. (2017); Macfadyen & Dawson (2010)

Establishes learning analytics as the mechanism for 
transforming  assessment  and  learning  data  into 
actionable  diagnostic  information,  supporting 
feedback,  self-regulated  learning,  institutional 
implementation, and curricular alignment.
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Stage 2: Conceptual Integration
 
The second stage was to integrate the four selected conceptual underpinnings identified during 
the  literature  synthesis:  communicative  competence,  Human–AI  collaborative  evaluation, 
language-assessment quality, and learning analytics. Within this context, the structural and 
pedagogical  relationships between these foundations were investigated to understand their 
collective role in explaining what should be assessed,  the complementary roles of human 
assessors and artificial intelligence systems, how assessment quality is maintained, and how the 
evaluation  outcome  contributes  to  learners’  developmental  pathways.  This  conceptual 
integration  provided  the  theoretical  framework  and  formal  propositions  of  the  proposed 
Hourglass Framework of Human–AI Collaborative Evaluation.
 
Stage 3: Framework Development and Contextualisation
 
The final stage involved translating the integrated conceptual foundations into the proposed 
Hourglass Framework of Human–AI Collaborative Evaluation. These integrated concepts were 
organised into a coherent, visual model comprising interconnected components that illustrate 
the  systematic  progression  of  AI  integration  in  CEFR  B2  speaking  assessments.  This 
framework was subsequently contextualised for the English Language Enrichment II (ELE II) 
course  at  UUM,  demonstrate  its  potential  application  in  CEFR  B2  speaking  interview 
evaluation in higher education. This implementation illustrates how Human–AI collaborative 
evaluation  could  be  executed  while  preserving  educational  integrity,  pedagogical  value, 
learning analytics, and learner outcomes.

Findings: The Hourglass Framework of Human–AI Collaborative Evaluation
 
The main contribution of this conceptual research is the development of the proposed Hourglass 
Framework  of  Human-AI  Collaborative  Evaluation.  This  is  a  conceptual  framework  for 
integrating AI into the CEFR B2 speaking interview assessment. This development addresses 
the first research objective by integrating communicative competence, Human–AI collaborative 
evaluation, language assessment quality, and learning analytics into a unified framework. This 
framework uses the hourglass structure to illustrate the progression from broad educational 
challenges at the upper macro level, to a focused evaluation process at the micro level,  and, 
later, to broader educational outcomes and learner development at the lower macro level. Figure 
2 displays the Hourglass Framework of Human–AI Collaborative Evaluation for CEFR B2 
speaking interview assessment in higher education.   
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Figure 2. The Hourglass Framework of Human–AI Collaborative Evaluation for CEFR B2 
Speaking Interview Assessment in Higher Education

Upper Macro Level: Educational Challenges and the Need for AI Integration
 
The upper  chamber  of  the  Hourglass  Framework of  Human–AI Collaborative  Evaluation 
represents a broader educational landscape that requires the integration of AI into language 
evaluation.  Higher  education  institutions  increasingly  face  expectations  to  produce  more 
graduates with strong English-language communication skills who can effectively function in 
academic,  professional,  and  global  contexts.  In  the  meantime,  universities  face  growing 
pressure  to  uphold  assessment  quality,  ensure  consistency  in  evaluation,  and  provide 
meaningful  feedback  while  managing  large  learner  populations.  Within  CEFR-aligned 
language courses, speaking interview assessments present challenges because they require a 
multidimensional evaluation of communicative competence, including fluency and coherence, 
interaction, vocabulary, and grammar. These dimensions demand a lot of time, expertise, and 
professional judgement from the instructors. Hence, the traditional evaluation approach seems 
difficult to sustain as the evaluation workload increases. The emergence of generative AI is a 
potential means of supporting these evaluation challenges by providing adaptive, personalised 
learning  and  assessment  (Chuang  &  Yan,  2025).  AI  systems  can  process  language  data 
efficiently, including analysing learners’ performance, generating diagnostic feedback, and 
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supporting evidence-based decision-making. Therefore, this framework identifies AI as not 
only a technological innovation but also a strategic educational tool that would enhance the 
efficiency and consistency in assessment and learner support in higher education.

Micro Level: Human–AI Collaborative Evaluation in CEFR B2 Speaking Interviews
 
The narrow section of the hourglass represents the core component of this framework and 
functions as the focal point of AI integration. At this stage, the framework addresses the second 
research objective by illustrating how AI can be systematically  integrated into CEFR B2 
speaking interview assessment while maintaining educational integrity and supporting language 
learners’  development.  This  level  specifically  addresses the  CEFR B2 speaking interview 
assessment for English-proficiency learners enrolled in the English Language Enrichment II 
(ELE II) course at Universiti Utara Malaysia. Within this ELE II course, the framework can 
support  rubric-aligned analysis  of  CEFR B2 speaking performance across  four evaluation 
criteria: fluency and coherence, interaction, vocabulary and grammar. The framework proposes 
a Human–AI collaborative evaluation process, where instructors and AI-supported technology 
work together in the evaluation of learners’ CEFR B2 speaking performance.  Within this 
collaborative  process,  instructors  contribute  to  pedagogical  expertise,  contextual 
understanding, ethical and professional judgement and final decision-making. Meanwhile, AI 
contributes towards analytical capabilities by providing preliminary scoring, automated speech 
analysis, pattern recognition across performances, and feedback generation. Together, these 
complementary roles may support the quality of assessment when AI-generated outputs are 
appropriately reviewed, validated, and interpreted by qualified human assessors.

Besides that, the implementation of Human–AI collaborative evaluation should also be 
guided by appropriate ethical and governance principles. The use of AI-supported speaking 
assessment should be underpinned by clear protocols on informed consent, transparency, data 
privacy,  accountability,  and  secure  handling  of  learners’  speech  data.  Such  governance 
mechanisms are important for supporting an educationally responsible, ethically appropriate, 
and  institutionally  and  legally  compliant  Human–AI  collaborative  evaluation  process. 
Language assessment quality functions as a key safeguard within the Human–AI collaborative 
evaluation process. In the proposed framework, the integration of human and AI capabilities 
should be guided by principles of validity, reliability, fairness, transparency, rubric alignment, 
and human oversight. These quality concerns are designed to provide a way to effectively 
analyse, moderate and align AI-generated evidence with CEFR B2 speaking assessment criteria 
before contributing to assessment outcomes. The integration of these AI-supported functions 
generates two key assessment outputs:

1. Performance Scores
Performance  scores  provide  structured  evidence  of  learners’  performance  across 
speaking interview assessment criteria. AI-assisted scoring would support consistency 
in  the  evaluation  process  by  identifying  performance  patterns  across  fluency  and 
coherence,  interaction,  vocabulary,  and  grammar  criteria  aligned  with  CEFR  B2 
descriptors  and  rubrics.  However,  the  score  generated  by  AI  should  be  reviewed, 
interpreted and validated by instructors, who are responsible for the final assessment 
decision based on professional considerations and contextual understanding.

 
2. Diagnostic Feedback

Diagnostic feedback is a vital component of learner-centred assessment. AI-supported 
feedback  generation  can  provide  learners  and  instructors  with  timely  information 
regarding  strengths,  areas  for  improvement,  and  specific  aspects  of  speaking 
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performance that require further development. Such feedback may encourage learner 
reflection and support targeted improvement in speaking performance. 

Together, performance scores and diagnostic feedback constitute the key assessment outputs of 
the Micro Level. These outputs are not the end products of assessment, but rather they are 
structured  evidence  that  may  be  turned  by  means  of  learning  analytics  into  actionable 
information  for  learner  development,  instructional  improvement,  and  broader  educational 
decision-making.
 
Lower  Macro  Level:  Learning  Analytics,  Educational  Transformation,  and  Learner  
Development
 
The lower chamber of the hourglass represents broader educational outcomes that emerge from 
Human-AI collaborative evaluation practice. 
This  stage  addresses  the  third  research  objective  by  highlighting  the  implications  of  the 
proposed framework for learning analytics, speaking skills development, evaluation practices, 
and curriculum improvement  across  three  distinct  levels  of  educational  practice:  learners, 
instructors, and institutions. The framework proposes that the performance score and diagnostic 
feedback should not remain isolated evaluation products but be transformed into actionable 
educational intelligence through learning analytics. When supported by sufficient longitudinal 
data  and  appropriate  analytical  procedures,  learning  analytics  would  help  instructors  and 
institutions identify learners’ performance trends, monitor their progress, and develop targeted 
interventions. At the learner level, learning analytics facilitates a personalised learning path that 
helps learners understand their performance patterns and target specific areas for improvement. 
This process directly contributes to the development of CEFR B2 communicative competence 
by  encouraging  continuous  reflection,  practice,  and  improvement.  Meanwhile,  at  the 
instructional level, instructors can use evaluation data to refine their teaching strategies, develop 
targeted learning activities,  and provide support  for  learners'  diverse needs.  Lastly,  at  the 
institutional  level,  aggregated  assessment  data  can  enhance  curriculum  development, 
programme  evaluation,  and  quality  assurance  initiatives.  This  framework,  therefore, 
conceptualises Human-AI collaborative evaluation as a catalyst for educational transformation, 
rather than merely as an evaluative tool. By linking assessment outcomes to learning analytics 
and  teaching  improvement,  this  framework  may create  a  continuous  cycle  of  evaluation, 
feedback, and learner development.
 

Discussion
 
The findings of this conceptual research demonstrate the value of  Artificial Intelligence (AI), 
especially in supporting the evaluation of CEFR B2 speaking interview assessments in higher 
education.  The  proposed  Hourglass  Framework  of  Human–AI  Collaborative  Evaluation 
provides a comprehensive conceptual explanation for systematically integrating AI into CEFR 
B2 speaking interview assessments in higher education while preserving educational integrity 
and pedagogical relevance. Building on existing research, this framework offers an integrated 
perspective that bridges evaluation processes, learning analytics, and learners’ development 
within a unified CEFR B2 speaking assessment system. The framework starts with broader 
educational challenges that drive the application of AI technology. Then it narrows to the 
implementation of Human-AI collaborative evaluation in CEFR B2 speaking interviews, before 
expanding  to  broader  educational  outcomes  through  learning  analytics,  instructional 
improvement, and learner development. Within the CEFR B2 interview assessment, instructors 
provide contextual understanding, pedagogical judgement and ethical oversight and decision-
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making. While AI may contributes to assessment reliability and consistency, it also provides 
immediate  analytical  support,  generates  diagnostic  feedback,  and  conducts  structured 
performance  analysis.  By  connecting  the  evaluation  process  to  learning  analytics  and 
educational transformation, the proposed Hourglass Framework expands the role of assessment 
beyond  mere  measurement  and  grading.  Instead,  it  positions  evaluation  practices  as  a 
continuous  process  that  supports  enhancement  in  speaking  proficiency,  curriculum 
improvement, and evidence-based pedagogical approaches. 

The main contribution of this framework lies in its emphasis on Human-AI collaborative 
evaluation. The findings show that the future of interview-based assessment should not replace 
human assessors with AI; instead, AI should function as a complementary assessment partner 
that elevates the role of the instructor rather than diminishes it. This perspective is in tandem 
with Human-AI collaborative evaluation, which emphasises the complementary roles of human 
expertise and technological capabilities. The integration of these capabilities has the potential 
to enhance the quality of evaluation while preserving the human-centred nature of language 
learning. However, AI evaluation alone could introduce risks of algorithmic bias, inconsistent 
performance across  groups,  data  privacy concerns,  and limited transparency in automated 
decision-making. Therefore, AI-generated output must be considered complementary evidence 
supporting professional decisions and does not serve as the sole basis for evaluation. The 
framework also continues to conceptualises performance scores and diagnostic feedback as two 
complementary  outputs  of  Human–AI  collaborative  interview  evaluation.  This  proposed 
framework reconceptualises the interview evaluation as a development process that  yields 
valuable insights to inform pedagogical strategy, improve the curriculum, and support learners. 
This is in line with learning analytics theory, which supports the use of data in education to 
improve learning outcomes and instructional decision-making. In the context of the ELE II  
course at UUM, this framework offers practical relevance for CEFR B2 interview assessment.  
The integration of AI-supported scoring, immediate feedback generation, and performance 
analysis would enable instructors to provide consistent yet personalised support while also 
reducing  assessors'  workloads.  Moreover,  this  framework  emphasises  the  importance  of 
leveraging assessment data to identify learners’ needs to refine pedagogical approaches and 
support the continuous development of speaking skills.  

Overall, these research findings show that the proposed framework needs to be seen not 
only as a mere technological innovation but as a structured approach to support the quality,  
consistency,  and pedagogical  usefulness  of  CEFR B2 speaking interview evaluation.  The 
proposed Hourglass Framework of Human–AI Collaborative Evaluation contributes to some 
important literature. Firstly, it introduces a new conceptual framework that integrates AI into 
the CEFR B2 interview evaluation. Secondly, it broadens the scope of Human–AI collaborative 
evaluation in CEFR-aligned language assessments, emphasising the complementary use of AI 
and instructors' expertise in assessment decision-making. Thirdly, this framework integrates 
learning analytics with interview assessment, demonstrating how assessment outcomes can be 
transformed  into  actionable  insights  for  learners'  development.  Finally,  this  framework 
reconceptualises AI as a developmental assessment tool, rather than merely a scoring or grading 
mechanism.  This  contribution,  taken  together,  lays  the  groundwork  for  future  empirical 
research and further theoretical development in AI-assisted language evaluation. 

Conclusion
 

To  sum  up,  this  paper  proposes  the  Hourglass  Framework  of  Human–AI  Collaborative 
Evaluation as a conceptual framework for English learners in higher education. This framework 
explains how AI can be systematically integrated into a CEFR B2 interview assessment by 
connecting Human-AI collaborative evaluation and learner-centred learning outcomes. The 
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framework  is  grounded  in  four  interconnected  theoretical  foundations:  communicative 
competence, Human–AI collaborative evaluation, language assessment quality, and learning 
analytics.  Together,  these  foundations  explain  what  constitutes  CEFR  B2  speaking 
performance,  how  human  and  AI  capabilities  can  be  integrated  during  evaluation,  how 
assessment quality can be safeguarded, and how assessment evidence can be transformed into 
actionable insights for speaking development. The importance of this framework lies in the AI 
conceptualisation  as  a  source  of  supplementary  evaluation  evidence  rather  than  replacing 
instructors.  By combining human expertise  and technological  capabilities,  this  framework 
encourages a balanced approach that enhances the effectiveness of evaluation while preserving 
professional consideration and ethical responsibility. Moreover, this framework broadens the 
role of evaluation beyond grading by showing how evaluation results support evidence-based 
teaching,  improve  the  curriculum,  and  provide  continuous  speaking  development.  As  AI 
continues  to  evolve,  this  framework  offers  a  theoretically  grounded  and  pedagogically 
meaningful approach to integrating AI into language evaluation. This framework contributes to 
ongoing discussion of the future of education-based AI and provides a foundation for empirical 
research to validate and refine its application in higher education.
 

Recommendations
 

Based  on  the  proposed  framework,  this  paper  offers  a  few  recommendations  for  higher 
education institutions, language instructors, and future researchers. First, universities have to 
accept AI as a supporting tool within speaking evaluation process. The implementation of 
collaborative Human-AI evaluation must ensure that instructors continue to play an important 
role in making the final assessment. Secondly, institutions have to strengthen assessment and 
AI literacy among instructors. They need to acquire the necessary knowledge and skills to 
critically  interpret  the  scores,  feedback,  and  analytical  output  that  AI  provides.  Hence, 
institutions  should  prioritise  a  professional  development  programme  that  focuses  on  the 
responsible use of AI in assessments. Thirdly, universities must establish a clear and well-
defined framework, along with ethical guidelines, for AI-based assessments. Higher education 
institutions must diligently address issues of accountability, transparency, data privacy, and 
bias to ensure the responsible use of AI. Fourthly, a system supported by AI can use the 
assessment data it produces to support learning analytics and make evidence-based decisions. 
The  data  is  essential  for  improving the  curriculum,  providing  learning  interventions,  and 
supporting continuous quality improvement in language learning and teaching. Lastly, future 
research  should  examine  the  empirical  effectiveness  of  the  proposed  framework  across 
educational contexts, competence levels, and AI platforms. Emphasis should be given to the 
validity of AI-based assessments, the quality of AI-generated feedback, learners’ perceptions 
of Human-AI collaborative evaluation, and comparisons of assessments from emerging AI 
generative technologies.     
 

Limitations
 
Despite its theoretical contributions, this study has a few limitations. Firstly, the Hourglass 
Framework for Human-AI Collaborative Evaluation is a conceptual model and has not yet been 
empirically validated in classroom or experimental research. Hence, the proposed relationship 
among  Human-AI  collaborative  evaluation,  learning  analytics,  and  learners’  development 
remains theoretical and requires empirical testing. Secondly, this framework is specifically 
tailored for interview assessments of CEFR B2 English language skills in higher education. As 
a result, the applicability of this framework to other language skills, educational environments, 
and disciplinary contexts remains uncertain. Thirdly, this framework emphasises the benefit of 
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integrating AI into education and does not comprehensively research the limitations of the 
technology, algorithmic bias, or institutional obstacles that would affect the implementation. 
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Abstract:  The adoption  of  Common European  Framework of  Reference  (CEFR)  aligned 
textbooks in Malaysian vernacular schools has introduced notable instructional challenges, as 
Western-centric materials often increase cognitive load for students learning English as a third 
language (L3). This pilot study examines the efficacy of a culturally responsive, multimodal 
interactive ebook—The World on a Plate (And the Missing Nasi Lemak)—developed using the 
ASSURE model  to  scaffold  grammar  acquisition  and  reading  comprehension  for  Year  5 
learners.  Grounded  in  Culturally  Responsive  Pedagogy,  Schema  Theory,  and  Mayer’s 
Cognitive Theory of Multimedia Learning, the intervention was evaluated using a pre-test and 
post-test design with a convenience sample of 13 Tamil vernacular school (SJKT) students. 
Quantitative findings revealed marked academic improvement: the cohort's mean score rose 
from 51.5% to 95.4%, achieving 100% discrete grammar mastery. These results indicate that 
localized narrative content and guided multimedia significantly reduce extraneous cognitive 
load. While constrained by a small sample size and potential digital infrastructure limitations 
in rural settings, the findings underscore the potential of culturally situated digital tools to foster 
inclusive L3 acquisition in vernacular classrooms.

Keywords: Cognitive load, Culturally responsive pedagogy, Multimedia learning, Vernacular 
education
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Introduction 

Background of Study

To ensure local graduates are prepared to participate effectively in global socio-economic 
domains, the Malaysian Ministry of Education has undertaken extensive curricular reforms over 
the past decade. A primary initiative within this nationwide agenda was the implementation of 
the Standards-Based English Language Curriculum (SBELC), systematically aligned with the 
Common European Framework of Reference for Languages (CEFR). A central operational 
dimension of this reform entailed the nationwide deployment of commercial, internationally 
published CEFR-aligned learning packages—including Super Minds, Get Smart Plus 3, and 
Academy Stars 6—across primary institutions nationwide (Takal et al., 2021; Ya Shak et al., 
2021).  The  foundational  objective  was  to  benchmark  English  language  communicative 
competencies against standardized global metrics, modernizing instructional frameworks and 
classroom assessments.

Challenges

Despite their structured pedagogical design, these imported instructional packages have created 
considerable instructional friction, particularly within National-Type Tamil Schools (Sekolah 
Jenis Kebangsaan Tamil, SJKT). Critical analyses of imported CEFR textbooks consistently 
demonstrate a pronounced cultural imbalance, where textual scenarios, illustrative imagery, and 
communicative activities are heavily anchored in Euro-American contexts (Ya Shak et al., 
2021). Learners are frequently required to process cultural concepts, unfamiliar geographical 
references, and European culinary traditions that bear little resemblance to the daily lived 
experiences of Malaysian children.

In the SJKT vernacular environment, this contextual mismatch creates severe learning hurdles. 
From the onset of formal schooling, SJKT learners operate within a complex trilingual dynamic: 
Tamil functions as their primary mother tongue (L1) and medium of classroom instruction; 
Bahasa Melayu serves as the mandatory national second language (L2); and English is acquired 
strictly as a third language (L3).  Navigating this  tripartite  linguistic  ecosystem imposes a 
substantial 'trilingual burden' on young learners, depleting essential working memory resources 
on phonetic decoding, translation, and syntactic mapping (Sani & Ismail, 2021). When L3 
English  lessons  rely  on  materials  depicting  foreign  schemas—such  as  European  seasonal 
transitions  or  unfamiliar  Western  dining  conventions—the  input  becomes  pedagogically 
opaque. Rather than supporting intuitive acquisition, these culturally detached materials impose 
an overwhelming extraneous cognitive load, forcing learners to decode unfamiliar cultural 
schemas while simultaneously grappling with new linguistic structures (Sweller et al., 2011).

Aim of study 

To resolve this pedagogical mismatch, educators require localized, multimodal instructional 
materials grounded in Culturally Responsive Pedagogy (CRP) (Sendera Mohd. Yakin et al., 
2025).  Rather  than  presenting  cognitive  barriers,  instructional  resources  should  leverage 
students' existing cultural funds of knowledge to scaffold target language acquisition. This 
preliminary investigation evaluates the instructional design, implementation, and descriptive 
outcomes of an interactive digital ebook created via BookCreator, titled The World on a Plate  
(And the Missing Nasi Lemak), mapped explicitly to Unit 5 (Food) of the Year 5 Malaysian 
ESL  syllabus.  Integrating  Schema  Theory,  Task-Based  Language  Teaching  (TBLT),  and 
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Mayer’s Cognitive Theory of Multimedia Learning (CTML), the intervention is designed to 
support the cognitive and linguistic profiles of L3 vernacular learners.

The study addresses two central research questions:
1. How does the inclusion of Culturally Responsive Pedagogy within an interactive ebook 
influence the cognitive processing and reading comprehension of Year 5 SJKT learners?
2. How does a Task-Based Language Teaching (TBLT) digital ebook facilitate short-term 
discrete grammar acquisition and procedural language mastery among Year 5 SJKT learners?

Literature Review 

Cognitive Overload and the Trilingual Dynamics in SJKT Settings

Malaysia's  vernacular  education  system  is  designed  to  preserve  cultural  heritage  while 
developing  national  and  international  linguistic  competence.  However,  instructional 
approaches that treat third-language (L3) acquisition identically to first- or second-language 
learning often trigger severe cognitive strain (Biang, 2025; Hasin & Nasir, 2021). In vernacular 
classrooms  where  English  instruction  has  historically  emphasized  structural  drills,  pupils 
frequently revert to Tamil or Malay as a natural psychological coping mechanism when English 
demands exceed their working memory capacity (Azizah et al., 2024).

Cognitive Load Theory posits that working memory is strictly limited in capacity and duration 
when processing novel information (Sweller et al., 2011). When instructional materials are 
detached from learners' lived experiences, extraneous cognitive load increases, diverting mental 
resources away from productive schema construction (Biang, 2025). Embedding structured 
pedagogical scaffolding and multimodal cues eases this trilingual strain, enabling learners to 
allocate working memory toward target language acquisition (Sami et al., 2025; Zhou, 2025).

Western-Centric Materials and Schema Theory

From an interactive-constructivist perspective, reading comprehension in a second or third 
language is not a passive reception of text; rather, meaning is actively constructed as the reader 
connects textual information with existing background knowledge structures, termed schemata 
(Anderson & Pearson,  1984;  Carrell  & Eisterhold,  1983).  Schema theory establishes  that 
readers rely on internal cognitive databases of culturally specific scripts, settings, and social 
conventions to interpret textual input (Bukroni et al., 2026; Khan & Iqbal, 2025).

When imported, CEFR-aligned textbooks present culturally unfamiliar contexts, L3 learners 
lack  the  requisite  cognitive  frameworks  to  interpret  texts  effectively,  resulting  in 
comprehension breakdowns (Khan & Iqbal, 2025; Radzi & Radzi, 2024). In contrast, anchoring 
instruction  in  familiar  cultural  touchstones—such  as  local  markets,  traditional  foods,  and 
community settings—bridges these cognitive gaps and reinforces cultural identity (Sudarsi et 
al., 2025). By activating familiar schemas, learners avoid the mental exertion of decoding alien 
cultural  paradigms,  freeing  working  memory  to  focus  on  syntactic  decoding  and  lexical 
acquisition (Xu, 2025).

Culturally Responsive Pedagogy (CRP) and World Englishes

Culturally Responsive Pedagogy (CRP) extends beyond superficial  tokenism by using the 
cultural knowledge, prior experiences, and frames of reference of diverse students to make 
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learning more relevant and effective (Gay, 2013; Ladson-Billings, 1995). Within multicultural 
ESL environments, CRP fosters classroom inclusivity, reduces the affective filter, and boosts 
learner motivation (Matiso, 2024; Putera & Akid, 2022).

Furthermore,  contemporary  CRP  aligns  with  World  Englishes  and  plurilingual  education 
frameworks, which challenge monolithic native-speaker norms and validate linguistic diversity 
(Azlan & Kaur, 2023; Boonsuk, 2024; Chaweewan & Boonsuk, 2025). Incorporating diverse, 
intelligible  phonetic  varieties  and  strategic  translanguaging  within  digital  tools  validates 
learners' emerging identities, lowers language anxiety, and supports listening comprehension 
(Krashen, 1982; Suzuki et al., 2025).

Task-Based Language Teaching (TBLT) and Focus on Form Shifting Beyond Mechanical  
Drills

To move away from traditional grammar-translation methods, this study utilizes Task-Based 
Language Teaching (TBLT), structuring instruction around goal-oriented communicative tasks 
(Ellis, 2003). To maintain linguistic precision, the intervention incorporates Focus on Form 
(FonF), which draws explicit attention to linguistic elements as they arise during meaningful 
communication (Long, 1991).

Recent  scholarship  demonstrates  that  integrating  FonF  within  task-based  environments 
enhances grammatical precision and communicative competence in multilingual contexts (Sami 
et al., 2025; Xin et al., 2024). Contextualized tasks—such as preparing a recipe or assembling 
a virtual meal tray—turn discrete grammar constructs, like countable/uncountable nouns (much 
vs.  many) and imperative sequencers,  into functional  tools  required to complete  the task, 
accelerating acquisition without overloading working memory (Xin et al., 2024).

Mayer’s Cognitive Theory of Multimedia Learning (CTML)

Digital learning environments offer rich multimodal input, but poorly structured media can 
trigger  severe cognitive overload in  L3 learners.  The structural  architecture  of  the  digital 
intervention  is  grounded  in  Richard  Mayer’s  Cognitive  Theory  of  Multimedia  Learning 
(CTML) (Mayer, 2002; Mayer & Moreno, 2003). Research confirms that multimedia materials 
designed around CTML principles improve retention and comprehension through coordinated 
dual-channel processing (Februati & Dewa, 2025; Zhou, 2025).

To support L3 vernacular learners, the ebook incorporates three core CTML principles:
1. The Coherence Principle: Extraneous visual elements, background audio, and decorative 
distractions were eliminated to maintain focus on learning objectives (Mayer & Moreno, 2003).
2.  The Spatial  Contiguity Principle:  Explanatory text  and corresponding illustrations were 
placed side-by-side on the screen to prevent split-attention fatigue (Mayer & Moreno, 2003; 
Prasetya, 2024).
3. The Segmenting Principle: Instructional content and narrative sequences were organized into 
learner-paced, digestible modules (Maamuujav, 2025; Mayer & Moreno, 2003).

Methodology

Research Design
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This study utilized a quantitative, quasi-experimental single-group pre-test and post-test design. 
Conceived as a small-scale preliminary investigation,  the primary objective was to assess 
pedagogical feasibility, evaluate classroom implementation, and identify descriptive learning 
trends. Given the focused sample size (N = 13) and the one-week duration, inferential statistical 
models  were  omitted  in  favor  of  detailed descriptive  statistics,  focusing on mean scores,  
accuracy rates, and percentage shifts.

Participants

A convenience sample of 13 Year 5 pupils (N = 13) was selected from a rural SJKT school in  
Malaysia.  All  participants  share  Tamil  as  their  native  language  (L1),  with  foundational 
proficiencies in Bahasa Melayu (L2) and English (L3). The rural school setting contends with 
a  recognized  digital  divide,  characterized  by  limited  home computer  access  and  variable 
internet connectivity (Ravendaran & Nasri, 2025). To maintain consistency, the intervention 
was conducted entirely within the school’s computer laboratory under teacher supervision 
across a five-day instructional week.

The Interactive Ebook and the ASSURE framework

The digital intervention, The World on a Plate (And the Missing Nasi Lemak), was developed 
on the BookCreator platform using the ASSURE instructional design framework (Adedapo & 
Opoola, 2021; Eliana et al., 2024):

• Analyze Learners: The cohort comprised 13 trilingual L3 learners susceptible to cognitive 
overload when encountering  foreign  materials  (Sani  & Ismail,  2021).  The  ebook utilized 
familiar Malaysian cultural schemas to remove cultural decoding barriers.
• State Standards and Objectives: Objectives were aligned with Unit 5 (Food) of the Year 5 
SBELC syllabus,  targeting:  (a)  expressing dietary preferences  ('I  love...',  'I  dislike...'),  (b) 
distinguishing countable and uncountable nouns (much vs. many), (c) applying procedural 
sequencers (first,  next,  then,  finally),  and (d)  demonstrating literal  and inferential  reading 
comprehension.
•  Select  Strategies,  Technology,  Media,  and  Materials:  BookCreator  was  selected  for  its 
multimodal capabilities (Muhisom et al., 2023). AI-generated global voices provided clear, 
diverse accents, while a 360-degree Virtual Reality (VR) widget offered spatial immersion in 
local food culture (Cheng et al., 2025).
• Utilize Technology, Media, and Materials: Interface layouts adhered to CTML principles. 
Tactical translanguaging supported comprehension (Nur et al., 2022), and the VR module was 
isolated on a standalone page to prevent split-attention fatigue during reading tasks.
• Require Learner Participation: Interactive Wordwall mini-games, response polls, and a drag-
and-drop lunch tray activity engaged learners actively (Alghasab & Handley, 2023). Pupils 
recorded a short spoken video explaining their meal selections using the target structures (Ngoi 
et al., 2024; Zhussupova & Shadiev, 2023).
• Evaluate and Revise: Learning outcomes were measured through embedded pre- and post-
tests, supplemented by student feedback (Ibrahim et al., 2025).

Assessment Instruments, Validity, and Reliability

Data was collected using a uniform digital Google Forms assessment administered on Day 1 
(pre-test)  and  Day  5  (post-test).  The  instrument  comprised  two  sections:  (1)  Reading 
Comprehension and Vocabulary (5 multiple-choice items),  and (2) Discrete Grammar and 
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Sequencing  (10  items  assessing  much/many  usage,  preference  sentence  patterns,  and 
procedural imperative sequencing). Content validity was established through alignment with 
the Malaysian Year 5 SBELC syllabus and confirmed via expert review by a senior TESL 
lecturer. Internal consistency testing of the pre-test instrument yielded a Cronbach's Alpha of α 
= 0.528, which is deemed acceptable for a preliminary pilot study with a small sample size (N  
= 13) and concise item set.

Findings / Results

Descriptive  analyses  revealed  substantial  performance  improvements  across  all  assessed 
domains following the intervention. The cohort's overall composite mean score increased from 
a pre-test  baseline of 5.15 out of 10 (51.5%) to 9.54 out of 10 (95.4%) on the post-test, 
representing an absolute gain of 43.9%. Table 1 provides a detailed summary of domain-
specific gains.

Table 1: Comparative Analysis of Pre-Test and Post-Test Means (N=13) 

Findings Related to Cognitive Processing  

Assessment 
Construct

Pre-test  Mean 
Score

Pre-test 
Accuracy 
(%)

Post-test  Mean 
Score

Post-test 
Accuracy 
(%)

Absolute 
Accuracy Shift 
(%)

Reading 
Comprehension & 
Vocabulary

3.15 (Max 5) 63.0% 3.77 (Max 4) 94.2% + 31.2%

Discrete 
Grammar 
(Countable  / 
Uncountable)

0.85 (Max 2) 42.5% 2.00 (Max 2) 100.0% + 57.5%

Imperatives  & 
Sequencing

1.15 (Max 3) 38.3% 3.77 (Max 4) 94.2% + 55.9%

Total  Composite 
Score

5.15 (Max 10) 51.5% 9.54 (Max 10) 95.4% + 43.9%
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In reading comprehension,  the cohort  recorded a  baseline pre-test  mean of  3.15 out  of  5 
(63.0%). Following interaction with the ebook, post-test scores increased to a mean of 3.77 out 
of 4 (94.2%), reflecting a 31.2% net gain in accuracy. Replacing unfamiliar Western scenarios 
with relatable Malaysian cultural touchstones (e.g., school canteens and traditional markets) 
enabled pupils to comprehend the text without experiencing cultural decoding strain.

Findings Related to Short-Term Language Acquisition

The most substantial academic gains were observed in discrete grammar. For countable and 
uncountable nouns (much vs. many), the cohort's baseline accuracy rose from 42.5% (mean = 
0.85/2) to 100% (mean = 2.00/2), marking a 57.5% improvement. Competence in procedural 
imperatives and chronological sequencers advanced from 38.3% (mean = 1.15/3) to 94.2% 
(mean = 3.77/4), a gain of 55.9%. Overall, 11 of the 13 participants (84.6%) achieved a perfect 
score of 10/10 on the post-test assessment.

Discussion

The empirical  findings  demonstrate  that  integrating Culturally  Responsive Pedagogy with 
interactive multimedia design effectively mitigates the instructional friction associated with 
standard CEFR-aligned textbooks. The cohort's composite score growth (51.5% to 95.4%) 
indicates  that  supporting  trilingual  L3  learners  requires  both  linguistic  scaffolding  and 
purposeful management of cognitive load.

Cognitive Load Mitigation through Cultural Schema Activation

Trilingual SJKT learners often experience working memory exhaustion when learning English, 
leading to L1 or L2 translation as a coping strategy (Azizah et al., 2024; Hasin & Nasir, 2021). 
Imported textbooks exacerbate this burden by presenting unfamiliar cultural settings (Sweller 
et al., 2011). The 31.2% improvement in reading comprehension demonstrates the benefit of 
culturally  familiar  contexts.  Consistent  with Schema Theory (Anderson & Pearson,  1984; 
Carrell & Eisterhold, 1983), the ebook's narrative activated learners' existing knowledge (Khan 
& Iqbal, 2025). Removing extraneous cultural decoding enabled pupils to dedicate working 
memory directly to syntactic parsing and vocabulary acquisition (Sudarsi et al., 2025; Xu, 
2025).

Grammar Acquisition through Contextualized TBLT and Focus on Form

Achieving 100% mastery in countable and uncountable nouns supports the effectiveness of 
Task-Based Language Teaching combined with Focus on Form (Ellis, 2003; Long, 1991). 
Rather than presenting grammatical rules through isolated drills, the ebook embedded structures 
within meaningful activities, such as selecting ingredients for Nasi Lemak and assembling a 
lunch tray. Abstract grammar rules (much vs. many) became functional communicative assets 
necessary to complete the task, accelerating acquisition without overloading working memory 
(Sami et al., 2025; Xin et al., 2024).

 Multimedia Scaffolding and Affective Engagement

The 55.9% gain in procedural imperatives aligns with Mayer’s Cognitive Theory of Multimedia 
Learning (Mayer,  2002;  Mayer  & Moreno,  2003).  Positioning text  alongside step-by-step 
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cooking visuals (Spatial Contiguity) and segmenting steps into user-paced modules prevented 
split-attention fatigue (Februati & Dewa, 2025; Zhou, 2025). Additionally, 11 of the 13 students 
achieved perfect post-test scores, highlighting the positive affective influence of culturally 
responsive learning (Gay, 2013; Ladson-Billings, 1995). Incorporating tactical translanguaging 
and diverse  accent  varieties  lowered the  affective  filter  and encouraged task  engagement 
(Boonsuk, 2024; Chaweewan & Boonsuk, 2025; Putera & Akid, 2022).

Contributions, Limitations, and Future Directions

Key Pedagogical Contributions

• Instructional Scaffolding: Demonstrates how localized digital narratives reduce extraneous 
cognitive load for trilingual L3 learners.
•  Form-Meaning  Integration:  Illustrates  the  value  of  TBLT  and  Focus  on  Form  in 
contextualizing abstract grammar rules within interactive tasks.
•  Practical  Scalability:  Highlights  cloud-based  ebook platforms  (such  as  BookCreator)  as 
flexible, cost-effective alternatives to static imported textbooks (Lee & Ompok, 2025).

Limitations of the Study

• Sample Size and Scope: The small convenience sample (N = 13) from a single rural SJKT 
school restricts broad generalization across all Malaysian ESL contexts.
•  Assessment Horizon: The evaluation measured immediate short-term recall;  longitudinal 
follow-up is needed to verify long-term retention.
•  Potential  Novelty  Effect:  High  engagement  may  partly  reflect  initial  novelty  toward 
interactive digital tools (Jeno et al., 2019).
• Digital Divide: The intervention required stable computer laboratory infrastructure, which 
may vary across rural schools (Ravendaran & Nasri, 2025).

Recommendations for Future Research and Practice

Future  studies  should  expand  to  larger,  multi-site  cohorts  across  diverse  vernacular 
(SJKT/SJKC) and national (SK) schools. Incorporating delayed post-tests will help assess long-
term retention.  Additionally,  developing low-bandwidth  and offline-accessible  versions  of 
digital learning modules will be critical to ensuring equitable access for resource-constrained 
schools.

Conclusion 

This  preliminary study highlights  the instructional  and cognitive  challenges created when 
trilingual vernacular primary pupils are taught using culturally unfamiliar, standardized ESL 
textbooks. Implementing The World on a Plate (And the Missing Nasi Lemak) demonstrates 
that integrating Culturally Responsive Pedagogy with Task-Based Language Teaching and 
CTML-guided multimedia effectively mitigates extraneous cognitive load. The intervention 
produced an overall accuracy gain of 43.9% and complete mastery of target grammar forms. 
While sustainable scaling requires addressing digital infrastructure disparities, these findings 
underscore the value of localized,  multimodal learning tools in supporting inclusive English 
language acquisition in Malaysian vernacular classrooms.
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Abstract: Artificial intelligence (AI) can provide language learners with abundant, patient, and 
ostensibly judgement-free opportunities to practise speaking. Yet access does not guarantee 
speech. This conceptual and practice-based paper examines a pedagogical problem observed 
among foundation students at Universiti Malaya Education Centre, Bachok where learners who 
could comprehend and write in English still froze when required to speak into a microphone or 
to an AI system. The paper introduces the Microphone Effect, defined as the psychological 
threshold  between passive  language knowledge and audible  participation,  and proposes  a 
graduated intervention comprising mic drop, mic mates and mic on.  Across these phases, 
generative AI supports idea generation and task planning, while spontaneous delivery, peer 
interaction, drama and reflection remain human-led. Illustrative learner reflections suggest a 
possible movement from perfection-oriented silence towards expression, audience awareness, 
and ownership of voice. These observations are synthesised in the V.O.I.C.E. framework: 
Validate  anxiety,  Orient  learners  to  the  AI  environment,  use  Incremental  speaking  tasks, 
provide Conversational roleplay and Evaluate and reflect. The paper argues that effective AI-
enhanced speaking pedagogy should prepare learners psychologically and communicatively 
before expecting independent human-AI oral interaction.

Keywords: artificial intelligence, language anxiety, oral communication, speaking pedagogy, 
voice

Introduction
Generative artificial intelligence (GenAI) has altered the practical conditions of second-

language learning. A learner with an internet-connected device can now request explanations, 
examples, prompts, feedback, roleplays, and conversational practice at almost any time. For 
speaking instruction in particular, this availability appears to resolve a long-standing logistical 
problem: in a large class, no teacher can provide every learner with sustained one-to-one oral 
practice. AI-supported tools, by contrast, offer repeated interaction without fatigue and can 
respond  immediately.  Recent  reviews  associate  chatbot-supported  language  learning  with 
cognitive outcomes such as communicative competence and with emotional outcomes such as 
confidence, willingness to communicate, enjoyment, and reduced nervousness (Li et al., 2025; 
Lo et al., 2024).

However,  technological  availability should not  be confused with learner readiness.  A 
system may be ready to listen while a learner remains unable to speak. This distinction is 
especially  important  for  learners  whose  receptive  knowledge  or  written  English  masks 
substantial  verbal  anxiety.  In  the  context  presented  in  this  paper,  foundation  students  at 
Universiti Malaya Education Centre (UMEC), Bachok, during the 2025/2026 session achieved 
an average Malaysian University English Test (MUET) Band of 3.5. They were described as 
capable in comprehension and writing but heavily restricted by verbal anxiety. One learner 
captured the discrepancy directly: “I am one of the students that excel in English, well in 
WRITING via text message or letter... but when it was time to speak about it, I froze.” The 
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problem, therefore, was not simply a lack of linguistic content. It was a barrier between knowing 
and vocalising.

Traditional classroom speaking and AI-mediated speaking create overlapping but different 
pressures.  In  human-to-human  interaction,  learners  may  fear  peer  judgement,  teacher 
correction, interruption, or loss of face. AI removes much of this social exposure, but speaking 
to a machine may produce a different form of scrutiny. The microphone, recording indicator, 
or silent interface can heighten awareness of one’s own voice, pronunciation, pauses, and errors. 
What  feels  technically  safe  may  nevertheless  feel  psychologically  sterile  and  permanent. 
Anxiety can shift from social judgement to performance perfectionism: the learner is no longer 
primarily asking, “What will others think of me?” but “How do I sound, and must this recording 
be perfect?”

This paper calls that threshold the Microphone Effect: a proposed psychological barrier 
between  available  language  knowledge  and  audible  participation,  particularly  when 
microphone use or an AI interface heightens self-monitoring. It is a descriptive conceptual lens, 
not a clinically or psychometrically validated construct. The psychological phenomenon and 
the pedagogical response are distinct: the MIC Series, MIC DROP, MIC MATES and MIC ON 
that provides a graduated instructional response, supported by the V.O.I.C.E. framework. AI 
scaffolds  preparation  while  learners  retain  responsibility  for  speaking  and  teachers  retain 
responsibility for pedagogical judgement.

Accordingly, the paper has three purposes. First, it explains why judgement-free AI access 
may still fail to elicit speech. Second, it articulates the design logic of the three-phase MIC 
Series. Third, it  synthesises the design into an actionable framework for English language 
educators. The guiding questions are: (1) How does the Microphone Effect explain silence 
during AI-supported speaking? (2) How do the three MIC phases scaffold movement from 
preparation  to  spontaneous  and  embodied  speech?  and  (3)  What  principles  should  guide 
psychologically responsive AI-enhanced speaking instruction?

Literature Review
Foreign language speaking anxiety is not reducible to limited grammar or vocabulary. Oral 

production unfolds in real time and exposes learners to evaluation while they must retrieve 
language,  organise  meaning,  monitor  accuracy,  and  respond  to  an  interlocutor.  These 
concurrent demands help explain why learners who perform adequately in receptive or written 
tasks  may  struggle  to  speak.  Anxiety  can  consume  attentional  resources  and  intensify 
monitoring  at  precisely  the  point  when  automaticity  and  message-focused  interaction  are 
needed. Within the presentation underpinning this paper, the resulting pattern is represented as 
a “barrier of silence”: comprehension and writing competence remain available, but audible 
participation is interrupted.

AI-supported conversation appears well positioned to reduce this barrier because it offers 
privacy, repetition, immediate response, and freedom from direct human ridicule. Research 
increasingly supports its value. Fathi et al. (2024) reported improvement in speaking skills and 
willingness to communicate through AI-mediated interaction. Wang et al. (2024) examined 
conversational GenAI chatbots in relation to willingness to communicate, foreign language 
speaking anxiety, and perceived communicative competence. A systematic review by Huang et 
al.  (2022)  similarly  found  that  chatbots  can  extend  language  practice,  although  their 
pedagogical usefulness depends on how learners and teachers use them. More recent evidence 
has strengthened the design argument: Li et al.’s (2026) meta-analysis of 25 GenAI-supported 
task-based studies found a positive overall effect on language performance and identified AI 
literacy, task planning, and the assessor as meaningful moderators.

These findings challenge a technologically deterministic assumption that providing a tool 
will  itself  produce  interaction.  ChatGPT  and  comparable  systems  are  general-purpose 
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applications rather than language pedagogies. Their responses may be too complex, inaccurate, 
generic, or poorly calibrated to a learner’s proficiency. Learners also need to know how to 
initiate, sustain, redirect, and critically evaluate interaction. Reviews therefore emphasise the 
continued importance of teachers, instructional rules, peer collaboration, and task design (Ji et 
al., 2022; Li et al., 2024; Li et al., 2025). In activity-theoretical terms, the tool is only one 
component  of  an instructional  system; outcomes emerge from the relationship among the 
learner, task, community, rules, and division of labour.

The affective promise of AI also requires qualification. Removing human judgement does 
not remove self-judgement. In human conversation, pacing is fluid, repair can be negotiated, 
and  feedback  may be  conveyed  through nuanced verbal  and non-verbal  cues.  Human-AI 
interaction  can  instead  feel  disjointed,  turn-based,  and  explicit.  A  learner  may  interpret 
automated transcription, corrective feedback, or the recording interface as a clinical assessment 
rather than a conversation. The presentation describes a cognitive-load trajectory in which 
anticipation rises towards a “recording spike,” followed by an initial AI response and, only with 
acclimation, a more fluent state. Although this trajectory remains a conceptual representation 
rather than a measured curve, it highlights a plausible instructional issue: the first moments of  
speaking to AI may be the most demanding and may require deliberate preparation.

Task planning provides one such preparation mechanism. GenAI can help learners generate 
keywords, organise content, model an outline, simplify vocabulary, and rehearse possible turns. 
Used well, this support can reduce the burden of inventing content while speaking. Used poorly, 
it can encourage learners to read AI-generated scripts verbatim, outsource decisions, or imitate 
language they do not  own.  The relevant  pedagogical  distinction is  therefore  between AI-
supported preparation and AI-substituted performance. The former preserves the learner as 
speaker; the latter may produce polished text without communicative agency. Kohnke et al. 
(2023)  similarly  argue  that  ChatGPT’s  value  in  language teaching depends  on  principled 
integration and critical awareness rather than novelty alone.

Peer interaction supplies another missing dimension. Much chatbot research concentrates 
on  individual  learner-tool  exchanges,  although  collaboration  can  strengthen  emotional, 
behavioural, and cognitive outcomes (Li et al., 2025). A known partner can provide reassurance, 
co-construct meaning, model repair, and make mistakes feel socially survivable. Structured 
progression from script to bullet points to unscripted conversation also resembles graduated 
scaffolding: support is strongest at the beginning and deliberately withdrawn as control transfers 
to learners. Roleplay and drama extend this logic by allowing learners to speak through a 
character. The temporary distance between self and role can reduce self-consciousness while 
requiring embodied choices about timing, expression, and audience.

The literature thus supports a human-centred position on AI-enhanced language education. 
AI can expand practice and preparation, but emotional safety, task sequencing, collaboration, 
reflection,  and  teacher  mediation  determine  whether  availability  becomes  participation. 
UNESCO (2023) likewise recommends a human-centred approach to GenAI in education, 
including protection  of  human agency,  critical  use,  and pedagogical  appropriateness.  The 
Microphone Effect and MIC Series contribute to this discussion by focusing on the moment 
immediately before and during vocal interaction,  the point at  which a technically capable 
learner may still remain silent.

Methodology
Research Design

This  is  a  conceptual,  practice-based  pedagogical  paper  rather  than  an  experimental 
effectiveness study. It develops an explanatory construct and instructional framework from the 
classroom problem, intervention sequence, and learner evidence documented in the conference 
presentation “Every Voice Matters: Preparing Learners for AI-Supported Speaking Through 
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the Microphone Effect.” The presentation was treated as the primary evidential record. Claims 
not contained in that record such as participant number, demographic distribution, instrument 
reliability, statistical significance, or causal effect were not inferred.
Context and Evidence Base

The  pedagogical  context  comprised  foundation  students  at  UMEC  Bachok  in  the 
2025/2026 academic session. The presentation reports an average MUET Band of 3.5 and 
characterises learners as capable in comprehension and writing while constrained by verbal 
anxiety. The evidence base consists of the stated classroom problem, a comparison of human-
to-human and human-to-AI speaking, the three instructional phases, the V.O.I.C.E. synthesis, 
and four learner reflection excerpts reproduced in the presentation. Because the slides do not 
document a formal sampling or elicitation procedure, the excerpts are treated as illustrative 
evidence of learner experience, not as a representative qualitative dataset.
Conceptual Development and Analysis

The analysis proceeded through pedagogical synthesis. First, the documented barrier was 
defined by contrasting linguistic capability with vocal participation. Second, the presentation’s 
human-to-human and human-to-AI comparison was examined to identify the changing source 
of anxiety. Third, the MIC phases were mapped according to the type of support provided, the 
learner’s  degree  of  spontaneity,  the  social  arrangement,  the  role  of  AI,  and  the  intended 
confidence transition. Fourth, the learner excerpts were read for convergent meanings rather 
than coded as a formal thematic corpus. The recurring meanings, freezing despite competence, 
prioritising expression over perfection, increased audience awareness, and ownership of voice 
were then related to the intervention logic. Finally, these elements were synthesised into the 
V.O.I.C.E. framework and interpreted against recent scholarship on AI chatbots, task planning, 
speaking anxiety, collaboration, and human agency.

The  mapping  separates  three  levels  of  interpretation:  the  classroom descriptions  and 
quotations constitute the source material; the Microphone Effect offers a proposed explanation 
of the participation barrier; and MIC Series and V.O.I.C.E. specify an instructional response. 
The  four  excerpts  are  considered  separately  as  illustrations  of  freezing,  tolerance  of 
imperfection, audience awareness and ownership of voice. Their alignment with the framework 
is interpretive and does not establish frequency, temporal change or agreement across the 
cohort. Alternative explanations include task familiarity, peer support, proficiency differences 
and the novelty of the activity. The proposed implementation and evaluation below extend the 
design argument;  they are not  additional  procedures  or  outcomes reported in  the  original 
presentation.
Ethical and Interpretive Boundaries

No personally identifying learner information appears in the presentation or this paper. 
Quotations are anonymous and reproduced only as presented. The analysis does not claim 
clinical  diagnosis,  population  prevalence,  measured  anxiety  reduction,  or  statistically 
established learning gain. Its contribution is design-oriented: it makes explicit the pedagogical 
reasoning embedded in the MIC Series and derives propositions that can be tested in subsequent 
research.

Conceptual Findings
The pedagogical synthesis yields four interrelated propositions and a framework synthesis. 

These  organise  the  practice  account  and  illustrative  reflections;  they  do  not  estimate 
intervention effects.
The Microphone Effect Frames a Gap Between Knowledge and Vocal Participation

The  first  proposition  is  that  silence  may  persist  when  learners  have  usable  English 
knowledge. The reported cohort average of MUET Band 3.5 provides context, but an aggregate 
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score cannot establish any individual learner’s speaking competence or rule out proficiency-
related difficulty. The learner who described success in writing but “froze” when speaking 
illustrates  a  perceived  gap  between  available  knowledge  and  vocal  participation.  In  the 
proposed account, a microphone may make speech feel inspectable and potentially permanent. 
Tolerating imperfect, audible production is therefore a plausible instructional target, alongside 
continued development of language proficiency.
AI Changes Rather Than Automatically Removes Anxiety

The  second  proposition  concerns  the  potentially  mixed  psychological  experience  of 
speaking to a machine. AI may reduce exposure to peer embarrassment and direct teacher 
correction,  while  recording,  transcription  and  automated  feedback  may  amplify  self-
monitoring. These pressures can coexist rather than replace one another. The presentation’s 
cognitive-load trajectory depicts a hypothesised recording spike before acclimation; it does not 
measure when pressure peaks or show that every learner experiences such a spike. This account 
offers one possible explanation for difficulty initiating AI-supported speech, to be tested against 
alternatives such as unfamiliarity with the interface or difficulty formulating content.
Three Graduated Phases Structure the Transition From Preparation to Voice

The third proposition concerns instructional sequence. The MIC Series distributes support 
across three phases rather than demanding immediate independent AI conversation. Table 1 
summarises this progression.

Table 1. Instructional Progression Across the MIC Series

Phase Arrangement AI contribution Human performance focus

MIC DROP Individual Prompted talking points or 
outline Prepared but unscripted delivery

MIC 
MATES Pair Collaborative content and 

structure
Progression from script to bullet points 
to free conversation

MIC ON Group of 6–7 Script refinement Embodied roleplay, interpretation, 
interaction, and audience engagement

MIC DROP establishes prepared spontaneity. Learners use a specific GenAI prompt to 
obtain structured talking points or an outline. They then speak from those points without reading 
a generated script verbatim. AI reduces the content-planning burden, but the learner remains 
responsible for selection, wording, and delivery. The aim is a manageable first success: an 
effective “mic drop” moment that associates preparation with confident expression.

MIC MATES adds peer scaffolding through a scripted-to-spontaneous ladder. A pair may 
begin with a pre-written AI-assisted text, progress to guided bullet points, and then hold an 
unscripted conversation. The partner provides familiarity, feedback, and mutual support, while 
AI assists collaborative content generation and organisation. The phase is not merely more 
practice; it changes the social conditions of risk by making spontaneity shared and supported.

MIC ON moves to larger-group drama involving approximately six or seven learners. AI 
may  help  refine  a  script,  but  human  interpretation,  characterisation,  interaction,  and 
performance dominate. Adopting a role—for example, a familiar fictional character allows 
learners to step temporarily outside their habitual self-consciousness.  The phase integrates 
individual preparation and paired interaction into an embodied, memorable communicative 
event.
Learner Reflections Illustrate a Possible Reorientation From Perfection to Expression

The  fourth  proposition  concerns  a  possible  attitudinal  reorientation  illustrated  by  the 
reflections. One learner stated that being brave enough to speak “broken English” was more 
valuable  for  personal  growth  than  remaining  silent  to  appear  perfect.  Another  declared, 
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“Finding my ‘voice’ is way more important than being perfect.” A third reported increased 
awareness of planning, delivery, and interaction with the audience to make a presentation 
memorable. Read together, the excerpts foreground three dimensions: tolerance of linguistic 
imperfection, ownership of voice, and attention to communicative impact. These are not formal 
outcome measures, but they align with the intervention’s intended shift from self-protection to 
expression.
The V.O.I.C.E. Framework Synthesises the Intervention

The phases are consolidated in V.O.I.C.E.: Validate the anxiety; Orient learners to the AI 
environment; use Incremental speaking tasks; provide Conversational roleplay; and Evaluate 
and reflect. Validation prevents silence from being misread as laziness or inability. Orientation 
demystifies the interface, modelling prompts, turn-taking, privacy choices, and the fallibility of 
AI  feedback.  Incremental  tasks  lower  the  entry  demand  and  gradually  withdraw  scripts. 
Conversational  roleplay  connects  machine-supported  preparation  to  meaningful  human 
interaction. Evaluation and reflection return AI experiences to the classroom, where learners 
and  teachers  examine  what  helped,  what  felt  difficult,  and  what  should  change.  The 
framework’s central result is thus a design proposition: psychological preparation should be 
designed into AI speaking practice.
Practical Implementation Example

The following is a proposed adaptation for three 50-minute lessons on “Helping new 
foundation students settle into campus life”; these timings and prompts are illustrative, not a 
reconstruction of the original implementation. Before the sequence, the teacher models one 
imperfect  but  intelligible  response,  explains  permitted  AI  use,  demonstrates  microphone 
controls and checks access. Learners should use institutionally permitted tools without entering 
personal information. A learner who needs more support may begin with private rehearsal and 
repeat a step before progressing.

Lesson 1—MIC DROP: Allocate 10 minutes to orientation, 10 to planning, 20 to short 
speaking turns and 10 to reflection. A sample planning prompt is: “Give me three short talking 
points in accessible English about helping a new student feel welcome. Do not write a complete 
speech.” Each learner checks and adapts the suggestions, selects up to five keywords, and 
delivers  a  60–90-second  response  to  a  partner.  The  partner  asks  one  follow-up question. 
Feedback identifies one clear message and one next step; a second attempt can follow.

Lesson 2—MIC MATES: Use 5 minutes to review the goal, 10 to prepare a short exchange, 
25 for paired practice and 10 for feedback and reflection. One learner plays a new student 
seeking advice and the other a student mentor. Pairs first rehearse an AI-assisted model that 
they have checked, then retain keywords only, and finally repeat the exchange without a script. 
They swap roles and introduce one unprepared question. A useful repair phrase is “Could you 
explain what you mean?” The teacher checks that both partners contribute and allows another 
keyword-supported attempt where needed.

Lesson 3—MIC ON: Allocate 10 minutes to group planning, 15 to rehearsal, 20 to short 
performances in parallel groups or to the class, and 5 to reflection. Groups of six or seven create 
a campus welcome scenario in which every character has a speaking responsibility. AI may 
suggest a complication or refine the outline, but learners decide how to enact it. After each 
performance, an audience member asks an unprepared question answered in character. The final 
reflection asks what made starting easier or harder, which AI suggestion was changed, and what 
the learner will try next.

Across  the  lessons,  V.O.I.C.E.  guides  teacher  action:  validate  discomfort  without 
diagnosing  it;  orient  learners  to  the  tool  and  task;  reduce  support  incrementally;  use 
conversational  roleplay;  and  evaluate  through  performance  and  reflection.  Suggested 
progression checks are  completing a  brief  message with keywords,  answering a  partner’s 
follow-up, and contributing a relevant turn in group interaction. These are teaching checks, not 
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validated cut-offs or conditions for penalising an anxious learner. A simple observation sheet 
can record task completion, support used, response relevance and one learner-selected next 
step.

Discussion
The paper’s central argument is that the principal barrier in AI-supported speaking may 

occur before sustained conversation begins. This reframes the common affordance claim that 
AI provides unlimited, judgement-free practice. Unlimited opportunity has little educational 
value when learners cannot initiate speech. The Microphone Effect makes initiation itself a 
legitimate object of pedagogy. It also explains why apparently safe technology can provoke 
discomfort: the absence of a human evaluator removes one threat, but the interface can intensify 
self-evaluation.

This interpretation extends affective accounts of language learning by differentiating social 
and  performance-oriented  anxiety.  In  a  classroom,  the  learner  may  anticipate  negative 
evaluation from peers or teachers. In machine interaction, attention may turn inward towards 
pronunciation, fluency, and the permanent trace of a recording. The distinction should not be 
overstated  as  a  universal  binary;  learners  can  experience  both  sources  simultaneously. 
Nevertheless, it offers teachers a sharper diagnostic question. Rather than asking only whether 
students fear people,  teachers can ask which features of the interface—silence,  recording, 
transcription, correction, or unfamiliar turn-taking—make speaking feel evaluative.

The MIC Series addresses this problem through calibrated transfer of responsibility. MIC 
DROP reduces conceptual load with AI-generated prompts but preserves unscripted delivery. 
MIC MATES adds relational safety and progressively removes textual support. MIC ON places 
AI  in  the  background  while  foregrounding  collective,  embodied  communication.  This 
movement  is  significant  because  it  prevents  AI  from  becoming  the  final  audience.  The 
educational goal is not fluent conversation with a machine as an end in itself, but stronger 
participation  with  people.  AI  supports  rehearsal  and  organisation;  communicative  agency 
remains human.

This division of labour accords with current research. Li et  al.  (2026) found stronger 
GenAI-supported language outcomes where learners had AI literacy and task-planning support, 
and where human teachers or researchers assessed performance. Li et  al.  (2025) similarly 
describe chatbot-supported outcomes as products of an activity system rather than of the tool 
alone.  The MIC Series  operationalises  these  insights  at  lesson level:  orientation develops 
practical AI literacy, prompts structure planning, peers form a community, teachers define rules 
and evaluate performance, and learners retain responsibility for expression.

The  learner  reflections  also  suggest  that  confidence  should  be  conceptualised  as 
willingness to act under imperfection, not the elimination of error. “Broken English” is not  
celebrated as an instructional endpoint; rather, temporary imperfection is accepted as the cost 
of participation and growth. This stance is especially relevant to oral fluency because excessive 
online monitoring can interrupt message construction. By shifting the success criterion from 
flawless form to meaningful expression, the intervention may release attention for audience, 
interaction,  and purpose.  The reflection about  making a presentation memorable indicates 
precisely this outward movement—from monitoring the self to influencing listeners.

The framework additionally contributes a safeguard against overreliance on generated 
language. Each phase specifies where AI assistance should stop. In MIC DROP, the learner 
does not read verbatim. In MIC MATES, text is reduced to bullet points and then removed. In 
MIC ON, AI may refine a script, but performance requires interpretation and interaction. These 
boundaries  answer  an  important  concern  in  GenAI-supported  language  learning:  polished 
output can conceal weak ownership, limited critical evaluation, or reduced spontaneity. The 
framework treats fading support as a design requirement rather than an optional extension.
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For language assessment, the paper implies that educators should distinguish support used 
during preparation from performance evidence. If AI generates an outline, assessment can still 
focus on how learners select ideas, adapt wording, respond, deliver, and engage an audience. 
Transparent task rules are essential. Teachers should specify whether AI may generate topics, 
questions, vocabulary, bullet points, or sample responses; whether scripts are permitted; and 
which elements must be spontaneous. This preserves construct relevance while recognising that 
responsible tool use is becoming part of contemporary communicative preparation.

The intervention is especially relevant in large classes where individual speaking time is 
scarce. AI can distribute preparation and low-stakes rehearsal beyond teacher-led turns, while 
pairs and groups multiply interaction. Yet scale should not erase care. Validation, orientation, 
and  reflection  require  a  classroom climate  in  which  mistakes  are  treated  as  evidence  of 
engagement. The teacher’s role changes from sole interlocutor to designer of conditions for 
voice:  selecting  attainable  tasks,  modelling  critical  AI  use,  watching  for  avoidance  or 
dependence, and reconnecting private practice to public communication.

Finally, the V.O.I.C.E. framework advances a human-centred conception of AI-enhanced 
learning.  “Human-centred”  does  not  mean  rejecting  automation;  it  means  evaluating 
automation by whether it expands learner agency. Within this framework, AI does not replace 
the human voice. It gives learners a structured route towards finding, testing, and eventually 
owning that voice. The intended transformation is therefore not from human instruction to 
machine instruction, but from barrier to bridge.

Conclusion
AI-supported  speaking offers  extraordinary access,  but  access  alone  cannot  solve  the 

silence produced by anxiety, perfectionism, and unfamiliar interaction. The Microphone Effect 
names  the  threshold  at  which  learners  must  convert  language  knowledge  into  audible 
participation. The practice account from UMEC Bachok illustrates why this proposed threshold 
merits  investigation:  learners  may  comprehend  and  write  successfully  yet  freeze  when 
speaking,  and  machine  interaction  may  heighten  self-monitoring  even  when  direct  social 
judgement is reduced.

The MIC Series responds through a deliberate progression. MIC DROP combines AI-
prompted planning with spontaneous individual delivery. MIC MATES uses peer collaboration 
and fading textual support to bridge scripted and unscripted speech. MIC ON shifts AI to a 
supporting  role  within  group drama and embodied  communication.  V.O.I.C.E.  makes  the 
pedagogy portable by requiring teachers to Validate anxiety, Orient learners, use Incremental 
tasks,  provide Conversational  roleplay,  and Evaluate  and reflect.  The paper proposes that 
educators  build  psychological  readiness  into  AI-supported  speaking  through  supported 
initiation, gradually reduced scaffolding and opportunities for reflection. Whether this sequence 
improves participation beyond other forms of rehearsal remains an empirical question.

Recommendations
English language educators should begin AI-speaking activities with explicit emotional 

and technical orientation. Learners should see the interface demonstrated, understand what is 
recorded or stored, practise stopping and restarting, and be reminded that automated feedback 
can  be  incomplete  or  wrong.  Initial  prompts  should  generate  keywords  or  short  outlines 
appropriate to proficiency rather than sophisticated scripts.

Task sequences should fade support visibly. Teachers can move from model text to bullet  
points, from individual rehearsal to a familiar partner, and from rehearsed turns to unscripted 
interaction. A short reflection after each phase should ask what reduced anxiety, what increased 
cognitive load, which AI suggestions were accepted or rejected, and what the learner will 
attempt  next.  Assessment  rubrics  should  reward  intelligibility,  responsiveness,  message 
development, and audience engagement alongside accuracy.
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Institutions should provide guidance on ethical  and responsible  GenAI use,  including 
privacy, disclosure, verification, bias, and academic integrity. Teachers also need professional 
development  in  prompt  design and in  recognising when AI use  supports  planning versus 
replacing learning.
Proposed Empirical Evaluation

A future mixed-method pilot could first test feasibility over four teaching weeks, with 
baseline tasks before the MIC sequence, post-tasks immediately afterwards and a delayed 
follow-up two weeks later. Recruit consenting learners from comparable foundation classes and 
document enrolment, prior proficiency, AI experience, attendance and attrition. If feasible, 
allocate  classes  to  MIC  Series  with  AI-supported  preparation,  individual  AI-supported 
rehearsal, or human-only rehearsal. Match topic difficulty, practice time and teacher contact. If 
random allocation is not possible, report baseline differences and retain appropriate limits on 
causal interpretation.

The primary behavioural outcome could be successful speech initiation, defined in advance 
as beginning an intelligible, task-relevant utterance within a standardised response window. 
Record initiation latency from the speaking cue to that utterance, non-initiation separately, task 
completion,  support  used and relevant  responses to follow-up questions.  Technical  delays 
should be recorded separately.  Parallel  unfamiliar  topics  can reduce simple  memorisation 
effects.  Assess  both a  brief  AI-mediated task and a  human-interaction task to  distinguish 
interface-specific readiness from transfer to interpersonal speaking.

To examine the Microphone Effect more specifically, counterbalance comparable tasks 
involving a familiar partner and an AI voice interface, document recording conditions and 
obtain a brief task-specific anxiety rating before and after each task. Combine these ratings with 
validated  speaking-anxiety  and  willingness-to-communicate  measures  appropriate  to  the 
language and population. Interviews should explore whether learners attribute difficulty to 
evaluation, recording, language formulation or technical unfamiliarity. Any new items about 
microphone-related  self-monitoring  would  require  separate  content  review,  piloting  and 
psychometric evaluation before being treated as a scale. This triangulation could test whether 
the proposed lens adds explanatory value beyond general speaking anxiety.

An implementation checklist can document whether validation and orientation occurred, 
keywords replaced scripts, both partners contributed, every group member spoke, and reflection 
followed each phase. Teacher logs should record deviations, task duration and the AI tool and 
version used. Two trained raters, unaware of condition where feasible, could assess recordings 
for  intelligibility,  message  development,  responsiveness  and  audience  engagement,  with 
agreement  reported.  Analyse  change  and  uncertainty  using  methods  suited  to  repeated 
observations and class clustering; determine sample size prospectively for the primary outcome. 
A small pilot should prioritise feasibility and measurement quality over definitive effectiveness 
claims. Interviews and reflections can help explain contrasting participation patterns, including 
cases that do not fit the proposed account.

Future data collection should obtain institutional ethics approval and informed consent, 
separate research participation from course grades, and specify permission, access, retention 
and  deletion  arrangements  for  recordings.  An  equivalent  learning  activity  should  remain 
available  to  students  who  decline  research  participation.  Improved  participation  without 
reduced anxiety, gains shared by every condition, or persistent interface-specific difficulty 
would  each  require  a  different  interpretation.  The  study  should  therefore  evaluate  the 
framework rather than assume its benefit.

Limitations
This  paper  is  limited  by  the  evidence  available  in  the  conference  presentation.  The 

participant number, age and gender distribution, selection process, duration of implementation, 
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exact AI prompts, data-collection procedure, and ethics approval were not reported. The learner 
excerpts are anonymous illustrations and cannot establish prevalence, saturation, or causal 
change. The average MUET Band of 3.5 describes the cohort broadly but does not provide a 
speaking-specific baseline or distribution. Moreover, the proposed cognitive-load trajectory and 
Microphone  Effect  have  not  yet  been  psychometrically  validated.  The  framework  should 
therefore  be  understood as  a  theoretically  informed pedagogical  proposition supported by 
practice evidence, not as proof of intervention effectiveness. Formal mixed-method evaluation 
is required before claims of generalisability or impact can be made.
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