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ABSTRACT 

This research examines the effectiveness of Discord-mediated Online Collaborative 

Learning (OCL) in a Biology matriculation program, focusing on how digital tools and 

structured pedagogical strategies can help reduce the challenges posed by an accelerated and 

exam-oriented curriculum. Guided by Activity Theory (AT) and employing a single-case 

Design-Based Research (DBR) approach, the investigation involved 30 Biology students at 

a Malaysian matriculation college. Data were collected via focus group interviews, lecturer 

reflective journals, and online observations over 15 weeks of iterative task cycles. Results 

indicate that Discord’s channel organization, file-sharing features, and real-time 

notifications facilitate efficient resource management and flexible interactions. Synchronous 

discussions fostered immediate feedback and heightened motivation, yet scheduling 

conflicts and unstable internet connectivity hindered consistent engagement. Asynchronous 

tasks allowed for deeper reflection but also introduced risks of procrastination and 

fragmented participation. Group size significantly influenced collaboration: larger groups 

offered diverse perspectives and workload distribution but faced communication overload 

and free-riding, whereas smaller groups promoted accountability and cohesion yet 

sometimes lacked idea diversity. Lecturer–student interactions helped prevent 

misconceptions and increased task efficiency. However, overly prescriptive instructions 

such as dictating all discussion topics and pathways restricted student exploration and 

reduced creativity. Student–student interactions encouraged informal support and peer 

leadership but off-topic talk and unverified information occasionally undermined 

productivity. From these findings, seven design principles emerged: (1) align platform 

features with pedagogical goals, (2) balance synchronous and asynchronous modes, (3) use 

structured role assignments, (4) adopt calibrated lecturer facilitation, (5) manage group size 
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and composition strategically, (6) integrate clear timelines and feedback loops, and (7) 

promote self-regulated learning practices. The research enriches OCL theory by illustrating 

how contradictions in an exam-driven environment can drive iterative refinements of digital 

learning approaches. The findings of this research provide practical implications for 

Malaysian matriculation colleges by informing lecturers and policymakers on how Discord-

mediated OCL can be designed to enhance student engagement, collaboration, and 

instructional effectiveness within accelerated and exam-oriented curricula. 

 

Keywords: Discord, Online Collaborative Learning (OCL), Activity Theory (AT), Biology 

Matriculation, Design-Based Research (DBR) 
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Penyiasatan Teori Aktiviti terhadap Pembelajaran Kolaboratif Dalam Talian yang 

Dimediasi oleh Discord dalam Kalangan Pelajar Matrikulasi Malaysia:  

Satu Kajian Berasaskan Reka Bentuk 

 

ABSTRAK 

Kajian ini meneliti keberkesanan Pembelajaran Kolaboratif Dalam Talian (PKDT) 

yang dimediasi oleh Discord dalam program Matrikulasi Biologi dengan memberi tumpuan 

kepada bagaimana alat digital dan strategi pedagogi berstruktur dapat menangani 

kekangan kurikulum yang dipercepat dan berorientasikan peperiksaan. Berpandukan Teori 

Aktiviti (TA) dan menggunakan pendekatan Penyelidikan Berasaskan Reka Bentuk (PBRB) 

kes tunggal, penyelidikan ini melibatkan 30 orang pelajar Biologi di sebuah kolej 

matrikulasi di Malaysia. Data diperoleh melalui temu bual kumpulan berfokus, jurnal 

reflektif pensyarah, dan pemerhatian dalam talian sepanjang 15 minggu kitaran tugasan 

berulang. Hasil kajian menunjukkan bahawa pengurusan saluran dalam Discord, ciri 

perkongsian fail, serta notifikasi masa nyata membantu menguruskan sumber dengan efisien 

dan membolehkan interaksi yang fleksibel. Perbincangan segerak memudahkan maklum 

balas pantas dan meningkatkan motivasi, namun konflik jadual dan sambungan internet 

yang tidak stabil menghalang penglibatan secara konsisten. Tugasan tidak segerak pula 

memberi peluang untuk refleksi yang lebih mendalam, tetapi turut meningkatkan risiko 

penangguhan dan penyertaan yang terpisah. Saiz kumpulan memberi pengaruh besar 

terhadap kerjasama: kumpulan yang lebih besar menawarkan perspektif yang pelbagai dan 

pembahagian beban tugas yang lebih adil, tetapi berdepan komunikasi yang berlebihan  

serta masalah ahli yang menumpang usaha. Sebaliknya, kumpulan yang lebih kecil dapat 

memupuk akauntabiliti dan kesepaduan, namun kadangkala kekurangan kepelbagaian idea. 

Interaksi guru–pelajar membantu mencegah salah tanggapan dan meningkatkan kecekapan 
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tugasan. Walau bagaimanapun, arahan yang terlalu preskriptif seperti mengawal 

sepenuhnya topik dan hala tuju perbincangan telah mengehadkan penerokaan pelajar serta 

mengurangkan kreativiti. Interaksi pelajar–pelajar pula menyokong bantuan tidak formal 

dan kepimpinan rakan sebaya, tetapi perbualan di luar topik dan maklumat yang tidak 

disahkan kadangkala menjejaskan produktiviti. Daripada penemuan ini, tujuh prinsip reka 

bentuk telah dikenal pasti: (1) menyelaraskan ciri platform dengan matlamat pedagogi, (2) 

mengimbangi penggunaan mod segerak dan tidak segerak, (3) menggunakan pembahagian 

peranan yang berstruktur, (4) menerapkan bimbingan guru yang berpadanan, (5) mengurus 

saiz dan komposisi kumpulan secara strategik, (6) mengintegrasikan garis masa dan kitaran 

maklum balas yang jelas, dan (7) mempromosikan amalan pembelajaran kendiri. Kajian ini 

memperkayakan teori PKDT dengan menunjukkan bagaimana percanggahan dalam 

persekitaran yang berorientasikan peperiksaan boleh mendorong penambahbaikan 

berterusan dalam pendekatan pembelajaran digital. Dapatan kajian ini memberikan 

implikasi praktikal kepada kolej matrikulasi di Malaysia dengan menyediakan panduan 

kepada guru dan pembuat dasar tentang reka bentuk PKDT yang dimediasi oleh Discord 

bagi meningkatkan penglibatan pelajar, kerjasama, dan keberkesanan pengajaran dalam 

kurikulum yang dipercepat dan berorientasikan peperiksaan. 

 

Kata kunci: Discord, Pembelajaran Kolaboratif Dalam Talian (PKDT), Teori Aktiviti (TA), 

Biologi Matrikulasi, Penyelidikan Berasaskan Reka Bentuk (PBRB) 
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CHAPTER 1  
 

INTRODUCTION 

1.1 Background of Study  

Education in the 21st century is undergoing significant transformation, largely driven 

by rapid advancements in digital technology. Learning is no longer confined to traditional 

classroom settings. The widespread availability of mobile devices and high-speed internet 

now enables students to access diverse online resources and virtual learning environments 

(Berezi, 2025; Hew et al., 2020). Within this evolving educational landscape, Online 

Collaborative Learning (OCL) has emerged as an effective pedagogical approach that 

integrates purposeful instructional design, social interaction, and technology to promote 

meaningful student engagement (Altowairiki, 2021). In the post-pandemic era, digital 

pedagogy has further evolved toward hybrid, AI-supported, and ecosystem-based learning 

environments that integrate collaborative platforms, learning analytics, and adaptive 

feedback systems to sustain student engagement beyond emergency remote teaching 

(Bergdahl et al., 2024; Syafii et al., 2024). 

According to Harasim (2012), OCL involves learners in the collaborative 

construction of knowledge through sustained dialogue and problem-solving activities. This 

process closely aligns with Vygotsky's (1978) social constructivist theory, which emphasizes 

that learning is inherently social, culturally situated, and significantly enhanced through 

interaction and scaffolding. Educators have employed various strategies such as problem-

based learning (Lin & Wang, 2024), discussion forums (An et al., 2018), and group projects 

(Gasmi, 2022) to enhance peer collaboration and promote a deeper understanding of 

complex subjects among students. Recent scholarship further highlights the integration of 

AI-supported collaborative tools, generative feedback systems, learning analytics 
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dashboards, and intelligent tutoring mechanisms that scaffold peer interaction and monitor 

group dynamics in real time (Sichterman et al., 2025; Zerkouk et al., 2025). These 

developments signal a shift from platform-based adoption to digitally integrated learning 

ecosystems where collaboration is continuously supported by data-informed facilitation.  

At the core of OCL is the deliberate integration of technology and pedagogy to 

establish active and inclusive learning communities. By fostering social interaction and 

collaborative knowledge construction, OCL supports the development of essential 21st-

century competencies such as problem-solving, adaptability, and effective communication 

(Kamal & Abdillah, 2024; Kumi-Yeboah et al., 2020). In pre-university contexts, these 

competencies increasingly include digital collaboration literacy, AI-aware critical evaluation 

skills, and responsible technology use (Oates & Johnson, 2025). Within the Malaysian higher 

education transformation agenda, recent policy discourse further emphasizes AI literacy, 

digital resilience, and collaborative problem-solving as key graduate attributes aligned with 

national digital education reforms (Ministry of Higher Education Malaysia, 2024; 

Selvanathan & Narayanan, 2024). These skills are particularly critical in pre-university 

education where students must navigate demanding academic schedules and examination 

pressures while developing both independent and collaborative learning capacities. Such 

competencies necessitate the purposeful selection of digital platforms that can operationalise 

collaborative pedagogy in authentic learning contexts. 

Discord (Figure 1.1) is a platform originally developed for gaming communities that 

has increasingly gained recognition for its potential to support both synchronous and 

asynchronous OCL (Jannah et al., 2024; Oyarzun & Martin, 2023). Its features including 

voice channels, text-based communication, screen sharing, and file uploads can facilitate 

dynamic and flexible interactions. In contrast to conventional video conferencing platforms 
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such as Zoom or Microsoft Teams, Discord offers a gamified interaction design with real-

time notifications, enhancing usability and engagement particularly among students (Ayob 

et al., 2022; Jannah et al., 2024). As a result, educators are beginning to adopt Discord as a 

tool to transform traditional coursework into more interactive and engaging learning 

experiences, encouraging active participation and sustained collaboration.  

More recent investigations position Discord within broader digital learning 

infrastructures, emphasizing its role in sustaining informal-academic boundary crossing, 

persistent peer networks, and community-based knowledge construction in higher and pre-

university education (Alghamdi, 2026; Crapciu & Blaga, 2025). In the Malaysian context, 

emerging studies have begun examining the use of Discord in higher and blended learning 

environments, reporting positive student acceptance and highlighting its potential to support 

flexible communication and collaborative engagement (Ismail et al., 2025; Mahdzir et al., 

2023). Local investigations further indicate growing academic interest in Discord-mediated 

collaboration within Malaysian institutions, signalling its relevance beyond informal social 

use. 
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Figure 1.1: Discord Server Interface 

 

At both global and national levels, education policies increasingly emphasize the 

integration of digital platforms as essential tools for fostering equitable and high-quality 

learning outcomes (Reyer Van der Vlies et al., 2020). Post-2022 reforms further emphasize 

digital resilience, blended learning sustainability, and AI integration in education systems 

worldwide (Xie & Zhang, 2025). In Malaysia, the Pelan Pembangunan Pendidikan 

Malaysia (PPPM) 2013–2025 highlights the pivotal role of Information and Communication 

Technology (ICT) in enhancing digital literacy, critical thinking, and problem-solving skills 

among students (Zainal & Zainuddin, 2020). Recent policy extensions and digital 

transformation agendas under the Pelan Transformasi Digital Pendidikan (2023–2025) 

further reinforce the strategic integration of emerging technologies, digital platforms, and 

data-informed pedagogy within pre-university education (Termizi et al., 2025).  



5 

 

Within this policy landscape, the Malaysian matriculation program serves as an 

accelerated pre-university pathway (Abdussyukur et al., 2021; Beram et al., 2024), requiring 

students to rapidly develop proficiency in both independent and collaborative learning 

strategies to prepare for university-level coursework and high-stakes examinations. These 

essential competencies can be effectively nurtured through structured OCL frameworks 

supported by reliable digital tools. However, the integration of digital collaborative 

platforms occurs within a tightly structured, examination-driven environment in which 

centrally administered assessments, such as the Peperiksaan Semester Program Matrikulasi 

(PSPM), shape instructional pacing and student learning strategies. This creates a distinctive 

tension between innovation in digital collaboration and the imperatives of syllabus coverage 

and performance accountability. 

Within the broader field of Computer-Supported Collaborative Learning (CSCL), 

social constructivist theories (see Figure 1.2) emphasize interaction, collaborative meaning-

making, and scaffolding as foundations for meaningful learning (Poudel, 2021). Recent 

CSCL research further examines how digital ecosystems, AI-mediated scaffolding, and 

analytics-enhanced collaboration reshape peer interaction in online environments (Syafii et 

al., 2024; Wan et al., 2025). Vygotsky's (1978) Zone of Proximal Development (ZPD) 

explains how learners progress through guidance from more capable peers or mentors, while 

Harasim's (2012) OCL framework highlights the role of digital platforms in expanding 

collaborative opportunities. In this context, Discord’s multi-channel features support both 

synchronous and asynchronous engagement, which is particularly valuable in the time-

sensitive Malaysian matriculation environment. 
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Figure 1.2: OCL, Technology & Social Constructivism 

 

Activity Theory (AT) offers a comprehensive analytical framework for examining 

how learners (subjects), digital platforms and tools (mediating artifacts), and institutional 

elements such as rules, community, and division of labour interact in the pursuit of shared 

academic objectives (Engeström, 2000). Guided by this framework, the present research 

explores how Discord functions as a mediating tool for collaborative learning tasks within 

the exam-oriented context of Malaysian matriculation Biology classes. Specifically, the 

research aims to identify both the challenges faced and the effective practices adopted in the 

implementation of OCL in this context. 
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1.2 The Malaysian Matriculation Program 

The Malaysian matriculation program functions as a crucial pre-university pathway 

for students seeking an accelerated transition into tertiary education. Established in the late 

1990s by the Ministry of Education (MoE), the program was originally designed to expand 

access to higher education particularly in the fields of Science, Technology, Engineering, 

and Mathematics (STEM) for high-achieving secondary school leavers aiming to enter local 

public universities. While initially targeted at Bumiputera students, the program has since 

evolved to accommodate a more diverse demographic, offering a fast-paced and cost-

effective route to fulfilling pre-university requirements (Ministry of Education, 2013). 

Recent evaluations of matriculation reform emphasize digital transformation, blended 

instructional delivery, and the strengthening of collaborative competencies aligned with 

national higher education readiness goals (Abdullah et al., 2025). 

The most widely implemented track is the Program Satu Tahun (PST), which 

compresses advanced secondary-level content into two semesters. PST students typically 

study five core subjects, namely Mathematics, Chemistry, Physics, Biology, and Computer 

Science, alongside compulsory courses such as English, General Studies, and Islamic or 

Moral Studies (refer Table 1.1) (Abdussyukur et al., 2021). This intensive structure demands 

a heavy workload of lectures, laboratory sessions, co-curricular activities, and continuous 

assessments. Alternative tracks, including the Program Dua Tahun (PDT) and specialized 

technical or accounting streams, accommodate diverse academic backgrounds. However, all 

pathways culminate in the centrally administered PSPM final examinations, which 

significantly determine students’ CGPAs and strongly shape curriculum delivery and 

learning strategies. 
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Table 1.1: Streams in the Matriculation Program 

Stream Core Subjects Compulsory Subjects 

Life Sciences Mathematics, Chemistry, 

Biology, Physics 

Co-curricular, English, 

General Studies, 

Islamic/Moral Studies 

Physical Sciences Mathematics, Chemistry, 

Physics, Computer Science  

Co-curricular, English, 

General Studies, 

Islamic/Moral Studies 

Computer Science Mathematics, Chemistry, 

Biology, Computer Science  

Co-curricular, English, 

General Studies, 

Islamic/Moral Studies 

 

While the Malaysian matriculation program offers affordable and accelerated access 

to tertiary education, it places 18 to 20 years old students in a high-pressure environment. 

These students arrive with varying digital competencies, often showing proficiency in social 

media but lacking experience in structured OCL. Inconsistent internet access across some 

colleges further hampers sustained digital integration (Zainal & Zainuddin, 2020; 

Abdussyukur et al., 2021). To address these challenges, the PPPM 2013–2025 and the Pelan 

Transformasi Program Matrikulasi (PTPM) 2021–2025 emphasize strengthening ICT 

infrastructure, lecturer training, and active learning. In response, educators have adopted 

tools such as Google Meet and Microsoft Teams especially during the COVID-19 pandemic. 

Despite positive outcomes such as increased engagement and higher-order thinking, 

barriers including uneven digital readiness, infrastructural constraints, and exam-driven 

pressures continue to persist. Nonetheless, these reforms provide an opportunity to examine 

how platforms like Discord can support structured collaboration and inform effective OCL 

practices in pre-university settings. 
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1.3 Problem Statement 

OCL has gained increasing global recognition for its potential to support active 

learner-centered education through interactive dialogue, knowledge co-construction, and 

peer engagement. However, its practical implementation remains uneven particularly in 

specific national and institutional contexts such as Malaysia (Samri & Jumaat, 2024). While 

OCL principles align with modern pedagogical goals such as flexibility, student agency, and 

deep learning, real-world application often falls short due to challenges in instructional 

design, technological integration, and contextual adaptability (Oyarzun & Martin, 2023; Gao 

et al., 2024). Furthermore, existing studies on OCL frequently overlook the critical role of 

specific digital platforms in enabling or constraining collaboration, resulting in a limited 

understanding of how technologies can be purposefully and strategically embedded within 

structured learning environments (Mnkandla & Minnaar, 2017). 

The Malaysian matriculation program represents a uniquely high-stakes academic 

context, designed to prepare pre-university students typically aged 18 to 20 for tertiary 

education within a highly compressed timeframe. In this research, OCL effectiveness is 

examined specifically in terms of student engagement, participation patterns, collaborative 

knowledge construction, and interaction quality within Discord-mediated Biology learning. 

These students are required to master advanced content across multiple disciplines while 

simultaneously preparing for cumulative high-impact examinations (Krishnan et al., 2019). 

In Biology specifically, students must grasp complex and abstract concepts within limited 

instructional time, often leading to surface-level revision strategies rather than sustained 

collaborative inquiry  (Minwuyelet et al., 2024). Biology topics such as molecular genetics, 

cellular processes, and physiological mechanisms demand conceptual integration and 

higher-order reasoning, yet the accelerated structure of the matriculation program frequently 
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prioritizes examination preparation over dialogic knowledge construction. Although often 

referred to as “digital natives”, many learners of this age group possess limited experience 

with goal-oriented and academically structured collaboration. Their engagement with digital 

tools is frequently limited to informal communication or passive consumption rather than 

active knowledge construction or higher-order cognitive engagement (Smith et al., 2020). 

The urgency of this issue was highlighted during the COVID-19 pandemic which exposed 

inequalities in digital readiness, reduced opportunities for sustained peer interaction, and 

raised concerns about the effectiveness of collaborative learning in online environments 

(Kalmar et al., 2022). 

Within this context, Discord has emerged as a digital platform with promising 

affordances for supporting OCL. Initially designed for gaming communities, Discord offers 

voice and text channels, screen sharing, file uploads, and persistent chat histories which 

enable both synchronous and asynchronous communication. Its customizable servers and 

sub-channels (Lauricella et al., 2024) provide an adaptable structure that aligns with the fast-

paced and exam-driven nature of the Malaysian matriculation. Despite these strengths, 

research on the pedagogical application of Discord remains limited, particularly within 

formal pre-university settings in Malaysia. Most existing studies focus on higher education 

or informal learning in international contexts (Craig & Kay, 2023), leaving a significant gap 

in understanding how Discord’s features function as tools to support structured OCL among 

Biology matriculation students. 

In addition to technological affordances, effective OCL depends on clearly 

established communication norms. Ambiguity in expectations regarding synchronous and 

asynchronous participation may result in delayed responses, fragmented dialogue, or uneven 

engagement (Mansour, 2024). Although OCL emphasizes structured knowledge-building 
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phases (Harasim, 2012), limited research has examined how rules governing communication 

shape OCL processes within Discord-mediated environments in high-pressure pre-university 

settings. Without explicit communication guidelines, collaborative processes may lack 

coherence and sustained academic focus. There remains insufficient empirical evidence 

explaining how structured communication rules influence participation patterns, interaction 

quality, and collaborative knowledge construction in accelerated examination contexts.  

Another important yet underexplored issue concerns group size. Large online groups 

may contribute to uneven participation, diffusion of responsibility, or passive observation, 

whereas smaller groups may increase accountability but reduce diversity of perspectives (Li, 

2025; Ozekes, 2025). Despite the practical importance of group configuration in 

collaborative task design, limited empirical research has investigated optimal group size 

within accelerated and examination-oriented pre-university programs such as the Malaysian 

matriculation system. In the absence of evidence-based guidance, lecturers may adopt 

arbitrary grouping strategies that inadvertently hinder balanced division of labour and 

sustained engagement. This gap restricts educators’ ability to structure effective division of 

labour in online collaborative tasks. 

Furthermore, OCL effectiveness is shaped by the quality of lecturer–student and 

student–student interactions within the learning community. Instructor presence, facilitation 

strategies, and peer responsiveness are particularly critical in examination-oriented contexts 

where academic pressure may influence participation patterns. However, there is insufficient 

understanding of how lecturer–student and student–student interactions within a Discord 

community affect OCL processes in the Malaysian matriculation classrooms. Weak 

facilitation or unclear interactional roles may hinder meaningful knowledge co-construction 

despite the availability of digital tools (Knight & Knight, 2024).  
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While Harasim's (2012) OCL framework offers a conceptual foundation for 

understanding the phases of collaborative knowledge-building namely idea generation, idea 

organization, and intellectual convergence, it lacks explicit guidance on how to integrate 

platform-specific functionalities in real-world educational settings (Oyarzun & Martin, 

2023). In contrast, AT offers a comprehensive analytical lens for examining how learners 

(subjects), digital tools (mediating artifacts), and institutional factors (rules, community 

norms, and division of labour) interact in complex ways to shape online learning experiences 

(Yusoff & Zin, 2012). By emphasizing on the sociocultural and tool-mediated dimensions 

of learning, AT facilitates a deeper investigation into how Discord may support or hinder 

OCL processes within the matriculation program. 

This research addresses a critical gap in both literature and practice by examining 

how Discord-mediated OCL can be systematically structured within the accelerated, 

examination-driven Malaysian matriculation environment. These gaps inform five research 

questions focusing on Discord’s features as tools, synchronous and asynchronous 

communication rules, group size, lecturer–student and student–student interactions, and 

design principles that enhance OCL effectiveness for Biology matriculation students. 

Through empirical investigation, the study seeks to advance understanding of tool-mediated 

collaborative learning while providing practical, evidence-based design guidance for 

educators and policymakers aiming to strengthen engagement, collaboration, and learning 

outcomes in Malaysia’s pre-university context. 
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1.4 Research Gaps 

Despite growing interest in OCL, four pressing gaps (Figure1.3) highlight the need 

for deeper inquiry into how OCL can be effectively deployed in the Malaysian matriculation 

setting: 

 

Figure 1.3: Research Gaps in OCL 

 

Population Gap 

• Global OCL studies often focus on tertiary or general secondary contexts, leaving 

Malaysian matriculation students underexamined (Craig & Kay, 2023; Oyarzun & 

Martin, 2023). Despite being “digital natives,” these learners are not necessarily 

equipped to utilize technology for goal-oriented academic collaboration 

(Cherbonnier et al., 2024).  
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Theoretical Gap 

• While Harasim's (2012) OCL framework stresses knowledge-building, it gives 

limited guidance on specific technologies (Oyarzun & Martin, 2023). Sociocultural 

intersections in high-pressure settings also remain understudied (Grothaus, 2022). 

AT can address such gaps by examining how tools, norms, and roles interact (Yusoff 

& Zin, 2012), yet AT-based research in the Malaysian matriculation context is 

limited. 

 

Knowledge Gap 

• Although Discord's educational use is gaining attention, existing research 

predominantly examines user satisfaction or general engagement rather than concrete 

learning outcomes (Kwiatkowska & Wiśniewska-Nogaj, 2022; Oyarzun & Martin, 

2023; Bach & Thiel, 2024). Little is known about how to effectively incorporate 

Discord's synchronous features (voice chats, screen-sharing) and asynchronous 

features (text channels) into the high-intensity matriculation curriculum. 

 

Practical-Knowledge Gap 

• Despite growing interest in digital tools, there is little actionable guidance for using 

platforms such as Discord in the accelerated programs. Studies highlight potential 

advantages but rarely address structuring tasks, coordinating interactions, or 

assessing outcomes in compressed timeframes (Robinson et al., 2017; Fernandez et 

al., 2022).  
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1.5 Research Objectives and Questions 

Building on the gaps highlighted earlier, this research examines the adaptation of 

OCL to Malaysian matriculation settings with a particular focus on Discord as a 

collaborative platform. Informed by an AT perspective, the investigation centres on how 

specific AT components including Tools, Rules, Division of Labour, and Community shape 

students’ collaborative experiences. The research objectives and questions are presented 

below: 

 

Research Objectives  

• RO1: To explore how Discord’s features function as mediating tools that support 

OCL among Biology matriculation students. 

• RO2: To examine how synchronous and asynchronous communication rules 

influence OCL processes on Discord among Biology matriculation students. 

• RO3: To analyze how group size (large vs. small) influences OCL among Biology 

matriculation students utilizing Discord. 

• RO4: To investigate how lecturer–student and student–student interactions within 

Discord community affect OCL among Biology matriculation students. 

• RO5: To identify key design principles that can enhance the effectiveness of OCL 

on Discord for Biology matriculation students. 
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Research Questions  

• RQ1: How do Discord’s features function as a tool to support OCL among Biology 

matriculation students? 

• RQ2: How do synchronous and asynchronous communication rules influence OCL 

processes on Discord among Biology matriculation students? 

• RQ3: How does group size, whether large or small, affect the division of labour in 

OCL among Biology matriculation students who use Discord? 

• RQ4: What roles do lecturer–student and student–student interactions within 

Discord community play in affecting OCL among Biology matriculation students? 

• RQ5: Which design principles can strengthen the effectiveness of OCL on Discord 

for Biology matriculation students? 
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1.6 Research Motivation 

The researcher's twelve years of teaching experience within Malaysia's matriculation 

program have provided firsthand insight into the challenges and opportunities of integrating 

digital tools within a compressed and high-intensity curriculum. This experience highlights 

the need to understand how digital platforms can effectively support collaborative learning 

in the specific context of Malaysian matriculation. While tools such as Discord have gained 

popularity, existing literature seldom addresses the particular demands of accelerated 

educational environments, leaving educators without clear context-specific guidance. In 

addition, the researcher's longstanding interest in architecture developed in parallel with a 

professional background in biology has shaped the conceptual framework of this research. 

The metaphor of learning architecture offers a structured lens for examining how digital 

environments shape collaborative learning dynamics. This perspective enables an analysis 

of how technological resources, communication practices, and role assignments interact to 

influence student engagement and learning outcomes. 

The COVID-19 pandemic further revealed inadequacies in digital integration 

including insufficient training, limited access to resources, and varying levels of student 

digital proficiency. The researcher has observed that these issues often led to student 

isolation, reduced motivation, and communication breakdowns, thereby hindering effective 

collaborative learning. In light of these complexities, this research aims to explore how 

Discord affects collaborative engagement and learning outcomes within the Malaysian 

matriculation context. By addressing both theoretical and practical gaps, this research seeks 

to provide educators and instructional designers with actionable insights for fostering 

effective and sustainable digital practices in accelerated academic programs. 
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1.7 Research Scope 

This research focuses on a cohort of 30 Biology matriculation students at a 

matriculation college in Sarawak, observed over a 15-week intervention period. Discord is 

employed as the primary platform. Grounded in AT, this research explores four key 

dimensions of OCL: 

 

1. Tool-Mediated Interactions examine how Discord features such as text chat, voice 

channels, screen sharing, and file uploads facilitate both real-time and flexible 

communication. 

2. Communication Rules explore how students develop and follow norms for 

synchronous and asynchronous interactions including participation and coordination. 

3. Division of Labour investigates how group size influences collaborative outcomes 

and how roles are distributed within group tasks. 

4. Community Dynamics Considers how lecturer–student and student-student 

interactions evolve online and affect collaboration quality. 

 

A purposive sample of 30 participants is selected to capture a diverse range of 

experiences while allowing sufficient depth for qualitative analysis. Data collection methods 

include focus group interviews, reflective journals, and online observations. Although the 

research is limited to a single institution and a specific Biology cohort, the findings may be 

applicable to other similarly intensive academic programs seeking to integrate digital 

platforms for enhanced collaborative learning. 
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1.8 Significance of Research 

This research contributes meaningfully to four key areas: knowledge, theory, 

practice, and policy by investigating how OCL can be supported through Discord within the 

Malaysian matriculation context. 

• Contribution to Knowledge: This research provides empirical evidence on the use 

of Discord in facilitating OCL among Biology matriculation students. It also 

broadens the academic discourse by demonstrating the feasibility of implementing 

OCL in high-intensity academic environments (Craig & Kay, 2023).  

• Theoretical Advancements: Through the application of AT, this research examines 

the interplay of Tools, Rules, Division of Labour, and Community within OCL. It 

further clarifies the role of technology in supporting social constructivist learning 

principles (Jonassen & Rohrer-Murphy, 1999; Yusoff & Zin, 2012). 

• Practical Implications: The findings provide evidence-based recommendations to 

support the integration of Discord’s features into collaborative learning practices 

particularly for educators, instructional designers, and educational technologists 

involved in developing communication norms and coordination strategies suited to 

the demands of accelerated pre-university programs (Lauricella et al., 2024). 

• Policy Recommendations: The research yields insights for policymakers in 

designing institutional strategies for curriculum development and technology 

integration with particular attention to equitable access and sustainable digital 

collaboration. It also informs decisions on resource allocation, professional 

development, and policy reforms aimed at strengthening 21st-century learning at 

both regional and national levels (Butler et al., 2024). 
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1.9 Thesis Organization  

This thesis is organized into five chapters: 

• Chapter 1 introduces the background followed by the research problem and its 

significance. It also presents the research objectives, questions, scope, and 

motivation, situating the research within the evolving landscape of OCL in the 

Malaysian matriculation settings. 

• Chapter 2 offers a comprehensive literature review, examining foundational theories 

such as Harasim’s OCL framework and AT. It provides an in-depth discussion of 

relevant empirical findings, clarifying how these theoretical perspectives and prior 

studies inform this research. 

• Chapter 3 details the methodology, describing the research design, participant 

selection, data collection instruments, and analytical procedures. It also addresses the 

ethical considerations and explains the measures taken to ensure trustworthiness and 

rigour. 

• Chapter 4 presents the results and analysis, linking the findings to the research 

objectives and questions. Qualitative data are examined, illustrating patterns, themes, 

and significant trends. 

• Chapter 5 synthesizes the key findings of the research, proposes design principles 

for implementing OCL via Discord in matriculation settings, and outlines the 

theoretical, practical, and policy contributions. It concludes with recommendations 

for future research to support continued exploration in accelerated pre-university 

contexts. 
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CHAPTER 2  
 

LITERATURE REVIEW 

2.1 Chapter Overview 

This chapter addresses the research gaps identified in Chapter 1 by critically 

examining the interplay between OCL, AT, and digital learning tools such as Discord within 

the Malaysian matriculation context. This chapter examines the theoretical and empirical 

foundations of OCL within the Malaysian matriculation context. Section 2.2 positions OCL 

within the social constructivist paradigm, with emphasis on shared meaning-making, peer 

interaction, and scaffolded dialogue. Section 2.3 introduces AT as the primary analytical 

framework, tracing its development across three generations and demonstrating its relevance 

to mediated goal-directed learning. Section 2.4 explores four critical dimensions of OCL: 

technology platforms (Tools), communication modalities (Rules), group size (Division of 

Labour), and community dynamics (Community), in relation to AT’s core constructs. These 

dimensions highlight the influence of institutional policies, infrastructure, cultural norms, 

and pedagogical design on collaborative processes. Section 2.5 examines Discord as a 

platform for OCL. Section 2.6 positions AT as the central theoretical lens for analyzing 

Discord-mediated collaboration in high-stakes examination conditions. Finally, Section 2.7 

recommends a Design-Based Research (DBR) approach to guide the systematic 

implementation and evaluation of Discord-mediated OCL interventions. Accordingly, the 

chapter is organised to align the review with RO1–RO5 by examining Discord as a mediating 

tool (RO1), communication norms as rules (RO2), group size as division of labour (RO3), 

interaction patterns as community dynamics (RO4), and the AT–DBR logic that supports 

iterative refinement and design principles (RO5). 
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2.2 Online Collaborative Learning (OCL) 

OCL is broadly defined as a social constructivist approach in which learners co-

construct knowledge through online interaction (Harasim, 2012). Dillenbourg (2007) 

characterizes collaborative learning as the active engagement of two or more individuals 

working together toward a learning objective, while Roschelle and Teasley (1995) 

emphasize the coordination required to solve problems collaboratively. Harasim's (2012) 

OCL model highlights the iterative process of idea generation, organization, and 

convergence, illustrating how group discourse can lead to the creation of meaningful 

knowledge artifacts. In this research, OCL is operationally defined as structured Discord-

mediated collaborative learning activities in which matriculation Biology students engage in 

synchronous and asynchronous peer interaction to co-construct examination-oriented 

knowledge artifacts under lecturer-designed task conditions.  

Recent Malaysian and ASEAN higher education research indicates that post-

pandemic online collaboration in examination-oriented programmes continues to be shaped 

by assessment pressure, compressed academic calendars, and infrastructural variability 

(Abdullah et al., 2025; Hui et al., 2025; Samri & Jumaat, 2024). Studies conducted in 

Malaysian foundation and pre-university contexts further demonstrate that students benefit 

from persistent, platform-based discussion spaces that extend beyond scheduled class hours, 

particularly during preparation for high-stakes assessments (Abdussyukur et al., 2021; 

Beram et al., 2024). These findings highlight the contextual relevance of examining Discord-

mediated OCL within the Malaysian matriculation system, where sustained peer 

consultation and timely clarification of complex concepts are critical under time-constrained 

academic conditions. Within this accelerated and examination-driven environment, OCL 

provides a structured mechanism for harnessing peer collaboration and scaffolding 
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understanding under pressure, consistent with social constructivist principles (Vygotsky, 

1978). Recent Malaysian higher education studies further indicate that structured online 

collaboration supports examination-oriented learners in managing cognitive load while 

maintaining peer accountability (Hisham & Salim, 2023; Sari et al., 2024). 

Although “cooperative” (Slavin, 2014; Gillies, 2016) and “collaborative” (Vygotsky, 

1978; Roschelle & Teasley, 1995) are often used interchangeably in the literature, 

collaborative learning places greater emphasis on shared accountability, sustained dialogue, 

and iterative meaning-making (refer Table 2.1) (Ashcraft et al., 2008). In high-pressure 

academic contexts such as the Malaysian matriculation program, OCL can help ensure that 

students do not merely divide tasks but actively engage in collaborative knowledge 

construction. Through the integration of dialogic interaction and scaffolding strategies, 

educators can promote deeper engagement with content and foster a collaborative learning 

culture essential for success in accelerated pre-university settings. Recent digital pedagogy 

studies conducted across Southeast Asian higher education contexts similarly emphasize 

dialogic scaffolding and culturally responsive facilitation as critical success factors in 

structured online collaboration (Mariana & Nurjanah, 2023; Musliadi, 2024; Pawan et al., 

2023). 

 

Table 2.1: Key Differences Between Collaborative and Cooperative Learning 

Aspect Collaborative Learning Cooperative Learning 

Structure Unstructured or loosely 

structured; student-directed 

Highly structured;  

teacher-directed 

Role 

Assignment 

Roles emerge naturally among 

students 

Roles are pre-assigned by the 

teacher 

Goal 

Orientation 

Focus on shared construction of 

knowledge 

Emphasis on group goals with 

individual accountability 

Role of Teacher Facilitator or guide Organizer and monitor 
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OCL is grounded in learning theories that view knowledge as socially constructed. 

Three prominent frameworks are commonly referenced: 

• Social Constructivism (Vygotsky, 1978) emphasizes that learning occurs through 

social interaction where learners build on one another’s ideas to develop new 

understandings. 

• Community of Inquiry (CoI) Model (Garrison et al., 2000) highlights the roles of 

cognitive, social, and teaching presence in fostering meaningful online learning 

communities. 

• Connectivism (Siemens et al., 2019; Peter & Ogunlade, 2024) views learning as an 

emergent process within dynamic digital networks where participants continuously 

navigate and contribute to evolving information flows. 

 

While social constructivism provides a strong foundation for understanding learning 

as a socially mediated process (Vygotsky, 1978), it primarily emphasises interaction at the 

interpersonal level and offers limited analytical capacity for examining how institutional 

rules, technological tools, and role structures shape collaborative practices. AT extends this 

perspective by situating social interaction within a broader activity system, allowing learning 

to be analysed in relation to mediating artefacts, norms, and division of labour. 

CoI model similarly contributes to OCL research by explaining how cognitive, 

social, and teaching presence support meaningful online learning experiences (Garrison, 

2000). However, CoI focuses largely on experiential and instructional conditions rather than 

on the systemic tensions that arise between technology use, participant roles, and 

institutional expectations. In contrast, AT explicitly foregrounds contradictions within and 
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across activity system components, enabling deeper analysis of how such tensions influence 

collaborative learning processes over time. 

Connectivism offers useful insights into learning within digitally networked 

environments by conceptualising knowledge as distributed across dynamic information 

networks (Siemens et al., 2019). Nevertheless, its emphasis on open connectivity and 

individual navigation provides limited guidance for analysing structured collaboration 

within formal educational settings. AT addresses this limitation by examining how digital 

platforms such as Discord mediate goal-oriented collective activity within bounded 

institutional contexts. 

While these theories inform OCL design, AT provides a more comprehensive 

framework for this research by integrating mediation, structure, and contradiction within a 

single analytical lens. AT (Engeström, 1987) focuses on mediated activity, illustrating how 

tools like Discord shape collaboration among learners, instructors, and communities. By 

examining tensions among elements such as subjects, rules, and division of labour, AT 

reveals how digital platforms can enable or constrain collaborative learning. Its focus on 

mediation is especially relevant in the Malaysian matriculation context for understanding 

Discord’s role in shaping collaborative outcomes. This makes AT particularly suited for 

examining and refining Discord-mediated collaborative learning in the Malaysian 

matriculation context. 

Empirical research on OCL employs qualitative, quantitative, and mixed-methods 

designs in roughly equal measure (Oyarzun & Martin, 2023). Qualitative studies often use 

content analysis or interviews to examine how learners negotiate meaning and manage tasks, 

while quantitative approaches assess intervention outcomes through grades, test scores, or 

self-reported measures such as engagement and motivation. Mixed-methods designs 
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combine both to capture collaboration processes and learning outcomes. Recent studies 

commonly draw data from discussion boards, chat logs, wikis, and learning analytics, 

supplemented by interviews or surveys (Chatterjee & Correia, 2020). Systematic and meta-

analytical reviews indicate a growing integration of learning analytics, AI-supported 

facilitation tools, and adaptive scaffolding mechanisms within collaborative learning 

research, particularly in technology-mediated environments (Maruf & Islam, 2025; Wang et 

al., 2024).  

In Southeast Asian higher education contexts, including Malaysia, comparable 

methodological approaches have been adopted, with researchers utilizing platform-

generated interaction logs, survey instruments, and reflective data to triangulate 

collaborative engagement and participation patterns (Loh, 2025; Roslan et al., 2026). This 

methodological integration enables a deeper understanding of not only what was learned, 

but how collaborative processes unfolded within specific learning contexts. Within design-

oriented OCL research, particularly in DBR studies, iterative cycles of implementation and 

refinement are central to examining how collaborative interventions evolve over time. This 

approach supports collaborative intervention development and is well suited for 

investigating the evolving dynamics of online learning in authentic educational settings. 

Digital platforms are central to OCL, but it is the pedagogical integration of 

technology that truly drives collaborative knowledge building (Oyarzun & Martin, 2023). 

Commonly used categories include: 
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• Learning Management Systems (LMS): Moodle, Canvas, or Blackboard 

platforms offer structured environments for asynchronous forums, file 

sharing, and assessment tracking. 

• Collaborative Document Editing: Google Docs or Microsoft 365 tools 

enable real-time co-authoring and brainstorming, supporting collaborative 

idea refinement. 

• Video Conferencing: Zoom and Microsoft Teams applications allow 

synchronous group discussions, promoting immediate feedback and social 

presence. 

• Social Media and Cloud-based Tools: WhatsApp, Padlet, or Jamboard 

often extend collaborative conversations beyond formal course spaces. 

 

Originally developed for gaming communities, Discord has gained recognition as a 

flexible and accessible communication platform with growing relevance in educational 

contexts (Arifianto & Izzudin, 2021a; Dayana et al., 2021; Ayob et al., 2022). Recent 

Malaysian studies report increased adoption of Discord in blended and higher education 

settings to support peer mentoring, revision forums, and informal academic communities 

(Ismail et al., 2025; Mahdzir et al., 2023). It combines synchronous (voice channels, live 

chat) and asynchronous (text channels, pinned messages) features, providing informal yet 

rich interaction. Within the AT framework, Discord can serve as a mediating tool that shapes 

lecturer-student and student-student interactions. Its user-friendly interface, familiarity 

among younger student generations, and community-building functionalities offer 

compelling affordances. However, effective pedagogical design is crucial to optimize 

Discord’s potential for Malaysian matriculation learners. 
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When thoughtfully implemented, OCL enhances learner engagement and social 

presence by fostering active participation, mutual support, and a sense of belonging, 

particularly valuable in matriculation program settings where peer interaction reduces 

isolation and sustains motivation (Ozkara & Cakir, 2020; Gaad, 2022). It facilitates 

collaborative knowledge-building through iterative discussions and co-construction of ideas, 

promoting deeper conceptual understanding and critical thinking (de Nooijer et al., 2021). 

Additionally, OCL supports peer assistance by enabling flexible, “anytime, anywhere” 

collaboration. Rooted in social constructivist theory, OCL draws upon collaborative 

intelligence, allowing students to combine their strengths and address complex academic 

challenges more effectively than when working individually. 

Despite its advantages, OCL poses several challenges that can hinder its 

effectiveness. Technical and infrastructure limitations such as unstable internet connections 

and inadequate devices remain significant barriers in some Malaysian regions (Govindan & 

Hussin, 2024; Nohuddin et al., 2025). Effective OCL also requires consistent facilitation and 

instructor presence. Without timely support and feedback, learners may experience 

confusion, off-topic interactions, or unequal participation (Sharma et al., 2024). 

Furthermore, students in matriculation programs often face difficulty coordinating group 

work due to intense academic schedules and exam preparation pressures (Roychowdhury et 

al., 2020; Donelan & Kear, 2024). Lastly, gaps in digital literacy and cognitive overload 

which result from managing complex and text-heavy discussions across multiple digital tools 

can contribute to student disengagement and reduced motivation (Bayne & Inan, 2024). 
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In this research, using AT as an analytical lens highlights how these issues can 

manifest as tensions among Subjects (students), Tools (Discord), Community (classmates 

and lecturers), and the broader Rules or institutional demands of the matriculation system. 

Recognizing and addressing these contradictions remains crucial for successful OCL 

implementation. Collectively, prior OCL scholarship establishes that collaborative learning 

quality depends less on “being online” and more on how interaction is structured, how 

participation is supported, and how tools and norms shape discourse in context. For 

Malaysian matriculation students operating within compressed semesters and exam-focused 

pressures, OCL must therefore be designed to sustain purposeful dialogue, shared 

accountability, and scaffolded knowledge construction. These insights directly inform RO1–

RO4 by clarifying (i) what “effective collaboration” should look like in Discord-mediated 

activity (tool use, communication norms, group organisation, and community participation) 

and (ii) which constraints (time pressure, facilitation needs, and digital inequities) must be 

addressed through design decisions. They also establish the rationale for using AT as a 

systemic lens to examine how collaboration is enabled or constrained in the present setting. 
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2.3 Activity Theory (AT)  

AT serves as the primary theoretical lens for this research, offering a holistic 

framework to analyze how learners, tools, and institutional structures interact in goal-

directed activities. Originating from Soviet psychology, AT has evolved through three 

generations that increasingly highlight the social and systemic nature of human cognition. 

In the Malaysian matriculation context where digital platforms such as Discord mediate 

collaborative learning, the emphasis within AT on contradictions and expansive learning 

offers valuable insights into understanding and addressing emerging tensions.  

Recent Malaysian and Southeast Asian digital learning studies have increasingly 

drawn upon activity-system perspectives to analyse tensions between institutional LMS 

policies, informal communication platforms, assessment pressures, and learner participation 

norms (Diem et al., 2025; Mohamad et al., 2024). These studies demonstrate that AT is not 

only theoretically robust but also empirically applicable within post-pandemic regional 

higher education contexts, thereby strengthening its relevance for examining Discord-

mediated OCL in the Malaysian matriculation programmes. 
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First Generation: Vygotsky and Cultural Mediation  

 

 

Figure 2.1: First Generation of AT 

 

The first generation of AT traces back to Lev Vygotsky (1978), who argued that 

human cognition is fundamentally shaped by socio-cultural tools and signs. Rather than 

viewing learning as a direct response to external stimuli, Vygotsky emphasized cultural 

mediation as central to higher mental functions. Figure 2.1 typically depicts a triangular 

relationship among the Subject, Object, and Mediating Artifacts, illustrating how cultural 

tools including language mediate human activity. Within the present study, this mediational 

triangle provides the foundational logic for conceptualising Discord not merely as a 

communication platform but as a cultural tool that shapes how Biology matriculation 

students interpret examination tasks, construct shared meanings, and negotiate 

understanding under time-constrained academic conditions. 
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Second Generation: Leontiev and Collective Activity 

 

Figure 2.2 Second Generation of AT 

 

 

Building on Vygotsky’s ideas, Leontiev introduced a focus on collective and object-

oriented activity (Cong-Lem, 2022). His hierarchical framework includes activities (driven 

by shared motives), actions (goal-directed tasks), and operations (routine behaviours shaped 

by context). Figure 2.2 expands the original triangle by incorporating Rules, Community, 

and Division of Labour, revealing how broader social structures shape and are shaped by 

individual and group actions. This expanded model is particularly relevant in the Malaysian 

matriculation setting, where institutional assessment rules, lecturer expectations, peer norms, 

and group task structures systematically influence how collaborative learning unfolds. By 

incorporating Rules, Community, and Division of Labour, second-generation AT allows the 

present study to examine how exam-oriented goals are collectively pursued within structured 

yet digitally mediated learning environments. 
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Third Generation: Engeström and Systemic Contradictions 

 

Engeström (1987) extended AT by introducing third-generation AT to analyze 

multiple interacting activity systems (refer Table 2.2). As illustrated in Figure 2.3, this model 

emphasizes how two or more activity triangles can interact through partially shared objects, 

highlighting key concepts such as boundary crossing, networked learning, and inter-

organizational activity systems (Engeström, 1987, 2001). A major aim of this development 

is to explain collective learning across systems including those in educational, health, or 

industrial contexts. Engeström also introduced the concept of contradictions which are 

historically accumulated tensions that can drive innovation or conflict. When participants 

confront these contradictions, they may engage in expansive learning and collaboratively 

generate new practices, tools, or understandings (Engeström, 2000). In educational settings, 

these insights are especially relevant for analyzing how digital platforms intersect with 

institutional norms and learner behaviours. In the Malaysian matriculation context, 

interacting activity systems may include (i) the formal institutional system governed by 

official LMS policies and assessment regulations, (ii) the lecturer-facilitated instructional 

system, (iii) the student peer-learning system mediated through Discord, and (iv) students’ 

Figure 2.3: Third Generation of AT 



34 

 

home or socio-technical environments shaped by connectivity and device access. The 

interaction among these systems creates boundary tensions that can only be fully examined 

through a third-generation AT lens. 

 

Table 2.2: Evolution of Engeström’s AT Framework 

Year Contribution Focus Area Model Type 

1987 Introduced Expanded Activity 

Model 

Theory 

building 

First-generation  

(expanded Vygotsky) 

2000 Applied theory to workplace 

innovation (DWR) 

Applied 

methodology 

Second-generation  

(with contradictions) 

2001 Networked activity systems 

across boundaries 

Multi-activity 

systems 

Third-generation  

(co-configuration, 

interaction) 

 

The foundational concepts and guiding principles of AT provide the analytical 

framework for this research. These principles offer a comprehensive lens through which to 

examine how human activity is mediated, object-oriented, and shaped by systemic tensions. 

Three key concepts: mediation, object oriented, and contradictions, underpin the application 

of AT in this research. 

1. Mediation: Central to AT is the principle that human thought and behavior are 

mediated by cultural artifacts (Vygotsky, 1978). In this research, Discord functions 

as a mediating tool, structuring how students communicate, organize tasks, and 

interpret learning content. Features such as voice channels and text threads provide 

synchronous and asynchronous modes of interaction but also introduce constraints 

that can influence collaborative outcomes. 
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2. Object-Oriented: AT posits that human activity is organized around a shared object 

which represents the core problem or task that mobilizes collective effort 

(Engeström, 1987). In the Malaysian matriculation context, collaborative group 

projects often serve as the object, uniting learners around common goals. More 

specifically, in the present study the object is defined as the co-construction of 

examination-oriented knowledge artefacts such as structured revision summaries, 

clarified problem-solving procedures, and concept explanations aligned with high-

stakes Biology assessments. Through Discord, these goals become focal points for 

coordinated efforts: students negotiate assignment requirements, share resources, and 

refine strategies, thus continuously shaping and reshaping the collective object. 

3. Contradictions and Expansive Learning: Engeström (2000) conceptualizes 

contradictions as historically accumulated structural tensions that can disturb but also 

drive transformation within activity systems. He identifies four types of 

contradictions (see Figure 2.4) that help explain how systemic change may emerge: 

Primary contradictions occur within a single element of the activity system. 

Secondary contradictions arise between two or more elements within the same 

activity system. Tertiary contradictions emerge during the introduction of a more 

advanced form of activity into an existing system. Quaternary contradictions occur 

between neighbouring activity systems, revealing tensions at the interface of 

different institutional or social contexts. 
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Figure 2.4: Four types of Contradictions 

 

Rather than viewing contradictions as problems to be eliminated, Engeström (2000) 

argues that they function as catalysts for expansive learning. This is a process in which 

participants collaboratively question existing practices, reconceptualize the object of 

activity, and design new models of work or learning. In the context of Malaysian 

matriculation program, addressing these contradictions may lead to pedagogical innovation, 

improved digital integration, and more responsive educational practices that align with both 

institutional goals and learner needs. 

In the present research, potential contradictions anticipated within Discord-mediated 

OCL include: (i) tensions between Discord’s informal communication norms and the 

seriousness of exam-focused academic goals (primary contradiction within Tools), (ii) 

misalignment between institutional LMS policies and student preference for flexible 
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platforms (secondary contradiction between Tools and Rules), (iii) introduction of structured 

OCL practices into previously teacher-centred classroom cultures (tertiary contradiction), 

and (iv) tensions between students’ home connectivity conditions and institutional 

expectations for synchronous participation (quaternary contradiction across interacting 

systems). These anticipated contradictions provide concrete analytic entry points for the 

empirical investigation. 

A growing body of research applies AT to investigate OCL across diverse 

educational contexts, revealing how systematic analysis of components such as Tools, Rules, 

Community, and Division of Labour can illuminate both facilitators and barriers to 

collaboration. Studies indicate that merely providing digital platforms is insufficient for deep 

engagement. Instead, alignment between tools and clearly structured tasks is essential to 

achieving meaningful learning outcomes (Yusoff & Zin, 2012; Said et al., 2014). More 

recent regional studies similarly highlight that contradictions between institutional 

expectations and platform affordances frequently shape collaborative outcomes in Southeast 

Asian higher education settings (Diem et al., 2025; Mohamad et al., 2024). Clear role 

assignments foster balanced participation and strengthen community. Moreover, research 

shows that contradictions such as unequal digital skills among students or clashes between 

traditional teaching and online collaboration can block effective teamwork if not properly 

addressed (Pullenayegem et al., 2021). However, these tensions often serve as catalysts for 

innovation and prompting adaptive strategies in learning. Collectively, these findings 

highlight the analytical value of AT in examining the dynamic interplay between 

pedagogical objectives, technological affordances, and institutional constraints.  
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Within the context of Malaysian matriculation programs, AT offers a valuable lens 

for identifying and addressing persistent challenges such as examination-related stress, 

bandwidth limitations, and inflexible policy structures. By applying AT, educators can 

develop more effective and contextually responsive OCL practices through platforms such 

as Discord. 

AT presents several strengths that establish it as a comprehensive analytical 

framework for examining OCL. It provides a holistic perspective that captures the dynamic 

interplay between individual cognition, social context, and cultural tools, making it 

particularly relevant in digital learning environments (Engeström, 2000). Its emphasis on 

context sensitivity allows researchers to analyse how historical, institutional, and cultural 

elements such as rules, language, and time constraints influence collaborative processes. A 

key contribution of AT lies in its focus on identifying contradictions within or between 

elements of the activity system. For example, misalignments between tools and objectives 

or imbalances in role distribution can reveal underlying tensions that affect the learning 

experience. Once surfaced, these contradictions often serve as catalysts for expansive 

learning and ongoing improvements in pedagogical practices and institutional arrangements. 

However, third-generation AT has also drawn critique, particularly for its complexity 

in operationalising multiple interacting activity systems (Engeström, 2009; Foot, 2014). As 

the analytical scope broadens to include boundary crossing and multiple perspectives, 

scholars have noted that determining which systems or components to prioritise can present 

methodological challenges (Miettinen, 1999). In OCL contexts, AT may not fully capture 

the detailed ways in which institutional power dynamics, cultural diversity, and hierarchical 

roles shape participation, voice, and decision-making (Kaptelinin & Nardi, 2006; Fenwick, 

2010). Although Engeström (1987) identifies contradictions as a key mechanism for 
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understanding systemic transformation, some argue that AT does not adequately address 

how power imbalances can prevent certain individuals from being heard or can maintain 

existing inequalities (Daniels, 2008). 

Another limitation of third-generation AT lies in its focus on collective activity 

which may overlook individual agency, identity development, and varied motivations 

(Holland & Lave, 2019). This is particularly relevant in digital environments such as Discord 

where learners often navigate academic tasks, personal goals, and social interactions 

simultaneously. In such contexts, the collective orientation of AT may not adequately reflect 

how individual experiences intersect with or diverge from group objectives (Miettinen, 

1999). For Malaysian matriculation students, the pressure to succeed in high-stakes 

examinations coexists with their engagement in digitally mediated learning communities. 

This duality may not be fully captured if the analysis is limited to shared tasks without 

attention to learners’ personal trajectories and contextual constraints. 

These critiques carry important implications for this research. Analysing Discord-

mediated OCL through the lens of AT requires attention to the methodological challenges 

involved in representing multiple activity systems and amplifying individual voices. Power 

relations shaped by institutional hierarchies and lecturer-student dynamics may also be 

underrepresented in standard AT diagrams. In addition, the linguistic and cultural diversity 

among Malaysian matriculation students complicates the notion of multi-voicedness, 

making it difficult to fully trace how different perspectives influence collaborative 

interaction. While AT remains a valuable framework for identifying contradictions and 

opportunities for expansive learning, these limitations call for cautious interpretation. To 

address these concerns, the present study integrates multiple qualitative data sources within 
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a DBR framework to surface diverse perspectives and capture boundary tensions across 

interacting activity systems. 

AT offers a strong lens for understanding how learners, educators, and digital tools 

shape collaborative learning processes. Its focus on systemic contradictions and mediating 

artefacts is well suited for investigating platforms such as Discord in high-pressure and 

exam-oriented educational contexts. However, it is important to remain critically aware of 

AT’s complexity, its focus on collective activity over individual agency, and its limitations 

in addressing power relations. Despite these challenges, the strengths of AT make it a 

suitable framework for this research. Its capacity to illuminate the layered and evolving 

nature of collaborative learning environments supports an in-depth exploration of how 

digital tools mediate interaction, engagement, and group dynamics in the Malaysian 

matriculation setting. Addressing these limitations enhances the theoretical depth of the 

research and strengthens the credibility of its findings by enabling a more comprehensive 

and contextually sensitive interpretation of digital collaboration. 

The reviewed AT literature supports an activity-system perspective for explaining 

how Discord-mediated collaboration emerges through the interaction of Tools, Rules, 

Community, and Division of Labour rather than individual learner factors alone. In this 

study, AT is used to identify contradictions in exam-driven matriculation learning and to 

analyse how these tensions shape adaptation and improvement over time. This framing 

informs RO1–RO4 by defining the analytical categories for examining tool use, 

communication norms, group structure, and interaction patterns, and informs RO5 by 

guiding the translation of contradiction-driven insights into context-responsive design 

principles. 
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2.4 Dimensions Influencing OCL 

This section examines four key dimensions shaping OCL through the lens of AT: 

Technology Platforms (Tools), Communication Modalities (Rules), Group Size (Division of 

Labour), and Community Dynamics (Community), as shown in Table 2.3. Each dimension 

represents a significant strand of educational technology research and corresponds to specific 

AT components (Engeström, 2000). Beyond pedagogical effectiveness, these dimensions 

raise important issues of equity and digital inclusion. Differences in device access, internet 

stability, digital literacy, and home learning conditions influence how OCL is experienced, 

particularly in resource-variable contexts such as Malaysian matriculation colleges. 

 

Table 2.3: Four Dimensions of OCL and AT Components 

Dimension Description Corresponding 

AT Component 

Technology Platforms Digital tools supporting  

interaction and collaboration 

Tools /  

Mediating 

Artifacts 

Communication 

Modalities 

Modalities of interaction  

(synchronous or asynchronous) 

Rules  

Group Size Number of learners in  

each collaborative group 

Division of 

Labour 

Community Dynamics Social roles, cohesion, and  

engagement within the group 

Community 

 

In the Malaysian matriculation context, these dimensions are particularly significant. 

A context-sensitive understanding of each is essential for designing and implementing a 

Discord-mediated OCL intervention that fosters meaningful collaboration and equitable 

participation. Recent Malaysian digital pedagogy research further underscores the 

importance of aligning platform selection, communication design, and facilitation strategies 

with exam-oriented curricular structures (Abdullah et al., 2025; Hui et al., 2025; Ramli et 

al., 2024). 
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2.4.1 Tool-related: Technology Platforms as Mediating Artifacts 

From an AT standpoint, Tools are the mediating artifacts that connect learners 

(subjects) to their shared goals or tasks (objects). In OCL contexts, these tools often take the 

form of technology platforms (e.g. LMSs, collaborative document editors, social platforms) 

that significantly influence how students interact, communicate, and construct knowledge 

(Engeström, 2000). Recent studies highlight that platforms such as Moodle or Blackboard 

remain foundational in many institutions due to their structured layouts and integrated 

assessment features (Oyarzun & Martin, 2023). However, a parallel trend highlights the rise 

of flexible and community-driven environments such as Discord or Microsoft Teams which 

integrate both synchronous and asynchronous affordances (Altowairiki, 2021; Hackett et al., 

2024). Within Malaysian higher and pre-university contexts, recent studies report increased 

experimentation with blended platform ecosystems combining institutional LMS with 

informal communication tools to support revision, peer mentoring, and collaborative 

problem-solving (Ismail et al., 2025; Samri & Jumaat, 2024). 

Research contrasting LMS with more social or open-ended platforms often reveals 

how different affordances align or clash with pedagogical goals (Gaad, 2022; Lauricella et 

al., 2024). LMS platforms typically provide comprehensive tracking and assessment tools 

but they may be less effective for real-time collaboration or informal peer support (Oyarzun 

& Martin, 2023). In contrast, Discord is designed to prioritise immediacy, facilitate 

community building, and support continuous interaction (Lauricella et al., 2024). While such 

openness can facilitate rich social constructivist activities, it may also create tensions when 

institutional requirements such as centralized grading or formal data archiving are not well 

supported by Discord’s interface. 
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Tool choices in OCL are not merely about functionality but also about how platforms 

shape learning activities and reconfigure social relations. For instance, synchronous chat and 

voice channels can lower communication barriers and enhance student engagement. 

However, they also require stable internet connectivity (Gaad, 2022) which can cause 

problems in regions with poor network infrastructure such as parts of Malaysia. Empirical 

findings from Malaysian institutions indicate that connectivity variability across different 

regions continues to influence platform reliability and participation patterns (Abuhassna et 

al., 2023; Ahmed et al., 2025). Additionally, students who perceive Discord as “informal” 

may underutilize its academic affordances (Hackett et al., 2024). From AT perspective, these 

tensions highlight how tools can simultaneously facilitate and hinder learning activity, 

depending on broader institutional policies, learner expectations, and infrastructural 

conditions (Engeström, 2000). 

From an equity perspective, access to technology platforms is unevenly distributed 

among learners. Students from rural areas or lower socioeconomic backgrounds may 

experience limited access to high-speed internet, shared devices, or suitable learning spaces, 

which can constrain their participation in technology-mediated collaboration (Buzy et al., 

2024). Similar concerns have been documented in Malaysian digital inclusion studies, where 

disparities in bandwidth stability and device ownership continue to shape participation in 

synchronous online learning (Alias et al., 2024; Zainudin et al., 2025). Platforms such as 

Discord, which operate effectively on low bandwidth and mobile devices, may partially 

mitigate these disparities. However, reliance on third-party platforms without institutional 

support can also reproduce inequities if technical guidance, data subsidies, or accessibility 

features are insufficiently provided. Within AT, such disparities constitute structural 
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contradictions between Tools and Subjects, highlighting the need for institutional mediation 

to ensure inclusive participation (Engeström, 2000). 

In the Malaysian matriculation contexts, platform selection is critical due to the 

exam-focused environment and compressed academic timelines (Said et al., 2014). 

Discord’s customizable server setup and persistent text channels support efficient peer 

consultations and structured group discussions which are especially beneficial for intensive 

revision and project-based tasks. However, the use of third-party tools such as Discord may 

conflict with institutional requirements to rely on official LMS, leading to contradictions 

within the activity system (Engeström, 2000). To enhance Discord’s mediating role, 

instructors and administrators should provide clear guidelines, technical support, and frame 

its relevance for exam preparation. This alignment can bridge the gap between students’ 

collaborative learning needs and institutional requirements.  

Prior research indicates that platform selection is pedagogically consequential 

because tools shape interaction patterns, visibility of contributions, and the flow of 

collaborative work. For this research, these findings justify examining Discord specifically 

as a mediating artifact that may enable sustained peer support and structured revision while 

also generating tensions (e.g., informality, notification reliability, and institutional platform 

expectations). This directly informs RO1 by guiding the analysis of how Discord’s features 

function as a “Tool” to support (or constrain) collaborative learning, and it also frames 

equity-related constraints (device access and internet stability) as structural conditions that 

influence tool effectiveness in the Malaysian matriculation context. 
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2.4.2 Rules-related: Synchronous and Asynchronous Modes in OCL 

Within AT, Rules encompass the implicit and explicit norms governing how 

individuals participate in an activity system (Engeström, 2000). In OCL, these Rules often 

take the form of communication protocols which dictate the timing, structure, and 

expectations of learner interactions. The two dominant modalities in OCL, synchronous and 

asynchronous, each offer distinct advantages, limitations, and cultural implications 

(Mansour, 2024). 

Real-time platforms including Zoom, Teams, or Discord’s voice/video channels can 

foster immediacy and high social presence. Meta-analytic findings suggest that synchronous 

sessions often generate stronger engagement and quicker resolution of misunderstandings 

(Martin et al., 2021; Lukashe et al., 2024). However, the benefits of live interaction also 

depend on stable connectivity and the ability to coordinate synchronous scheduling. In exam-

driven Malaysian contexts, this can lead to Rule-related contradictions such as rigid 

timetables might clash with students’ home or work commitments, while weaker internet 

infrastructure can disrupt live collaboration (Buzy et al., 2024; Zainudin et al., 2025). 

Educators often respond by limiting synchronous interactions to essential milestones or by 

offering recorded sessions, thereby accommodating diverse student schedules and technical 

constraints (Lukashe et al., 2024). 

Equity considerations are also embedded in communication rules governing 

synchronous and asynchronous participation. Students with unstable connectivity, 

caregiving responsibilities, or employment commitments may be disadvantaged by rigid 

expectations for real-time attendance. Asynchronous modalities can promote more inclusive 

participation by allowing learners to engage at flexible times and at their own pace, 

particularly for students from linguistically diverse or resource-limited backgrounds 
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(Mansour, 2024). From an AT perspective, inclusive rule design can reduce contradictions 

between institutional expectations and learners’ lived conditions, thereby supporting more 

equitable engagement in OCL. 

Asynchronous channels such as discussion forums, wikis, and text channels provide 

flexibility and encourage reflective depth in learner engagement (McCarron et al., 2021). 

Learners can revisit posts, reflect on peers’ ideas, and compose thoughtful responses which 

is especially beneficial for second-language learners or those who require additional 

processing time (Mansour, 2024). In multilingual Malaysian classrooms, asynchronous text 

interaction has been shown to reduce participation anxiety and support more deliberate 

academic expression (Madzlan, 2023). Nonetheless, asynchronous communication can lead 

to fragmented discussions, delayed feedback, and reduced motivation if clear participation 

guidelines such as response timelines and post-length requirements are not established 

(Oyarzun & Martin, 2023). In the Malaysian matriculation context, unclear rules can disrupt 

collaborative knowledge building. Implementing structured discussion prompts, rotating 

moderators, and setting explicit deadlines can address these challenges while preserving the 

flexibility offered by asynchronous tools (Chowdhury, 2021). 

Current scholarship increasingly supports blended strategies that combine 

synchronous “kick-off” sessions with asynchronous follow-ups to balance immediacy and 

reflection (Gogus, 2023; Mansour, 2024). Regional digital pedagogy research similarly 

highlights the importance of culturally responsive rule negotiation in Southeast Asian 

classrooms, where respect for hierarchy and face-saving norms influence turn-taking and 

critique patterns (Ishfaq et al., 2025). In culturally diverse contexts such as those common 

in Southeast Asia, clearly negotiated communication rules including turn-taking norms, 

respectful language, and camera preferences are crucial for maintaining group harmony 
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(Ong & Quek, 2023). When these cultural and institutional expectations are neglected, 

contradictions may emerge as traditional pedagogical norms come into conflict with new 

online practices (Engeström, 2000).  

The reviewed evidence suggests that communication modality is not a neutral choice: 

synchronous interaction can enhance immediacy and social presence, while asynchronous 

interaction supports flexibility, reflection, and inclusion especially under uneven 

connectivity and competing commitments. In the present research, these insights shape the 

examination of how communication expectations are established, negotiated, and enacted 

within Discord, and how misalignments (e.g., required real-time participation vs. unstable 

internet or schedule constraints) generate rule-related contradictions. This directly informs 

RO2 by specifying what will be analysed about communication norms and participation 

expectations, and how these norms influence collaborative outcomes for matriculation 

learners. 
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2.4.3 Division of Labour-related: Large vs. Small Group Size 

Division of Labour in AT refers to how tasks, responsibilities, and decision-making 

are distributed among participants (Engeström, 2000). In OCL, a major determinant of 

effective division of labour is group size as it influences cognitive load, communication flow, 

and the range of expertise within the group (Kalaian et al., 2018; Saqr et al., 2019). 

Larger groups can draw on diverse perspectives, enriching discussions, and fostering 

creativity (Mei et al., 2024). Research in higher education settings shows that diverse teams 

often produce stronger solutions as varied academic backgrounds promote collaboration and 

more comprehensive problem-solving (Al Mulhim & Eldokhny, 2020). However, as group 

size increases, coordination becomes more complex. Common issues include unequal 

participation, lack of accountability, and the exclusion of quieter members (Wang et al., 

2023). In the Malaysian matriculation courses which are characterised by tight curricula and 

intensive assessments, large group tasks may intensify role confusion and uneven 

participation, leading to contradictions within the activity system (Engeström, 2000). These 

challenges can be addressed on Discord by assigning sub-channels for smaller task forces 

and clearly defining roles such as note-taker and discussion leader (Hackett et al., 2024). 

Smaller groups typically consisting of three to six members tend to demonstrate 

stronger cohesion, clearer visibility of individual contributions, and more equitable workload 

distribution (Kalaian et al., 2018; Saqr et al., 2019). This structure often reduces social 

loafing and encourages closer interpersonal connections. However, limited group size can 

restrict the diversity of perspectives and excessive dependence on a single “expert” may 

weaken collective problem-solving (Al Mulhim & Eldokhny, 2020). Malaysian blended 

learning research further suggests that clearly defined shared group roles can improve 

participation equity commonly observed in collaborative classroom settings (Mukhtar et al., 
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2025). A well-managed small group can respond swiftly to emerging needs such as 

clarifying complex content or facilitating peer tutoring. From an AT perspective, the key 

challenge is to maintain alignment with the learning objective such as exam readiness or 

conceptual mastery while ensuring tasks are distributed in a way that maximises each 

member’s strengths without overloading any one individual (Engeström, 2000). 

In Malaysian and broader Southeast Asian collaborative learning settings, group size 

interacts closely with culturally shaped participation norms. Empirical studies indicate that 

larger groups in authority-sensitive classrooms may intensify passive participation patterns, 

with students deferring to perceived high-achievers or waiting for lecturer validation before 

contributing (Gill et al., 2025; Kamarudin et al., 2023). Conversely, smaller groups with 

clearly rotated roles have been shown to increase accountability and reduce participation 

anxiety in Malaysian blended learning environments (Nazir et al., 2023). Within 

matriculation programmes characterised by high academic pressure, careful calibration of 

group size therefore becomes not only a logistical concern but a culturally responsive design 

decision that mitigates participation-related contradictions within the Division of Labour 

component. 

Recent literature highlights hybrid group designs that combine the diverse 

perspectives of larger cohorts with the accountability and cohesion of smaller teams (Mei et 

al., 2024). For example, an entire class might begin by brainstorming in a shared Discord 

channel, followed by smaller sub-groups that refine or implement the proposed ideas. 

Rotating roles within these sub-groups can reduce hierarchical imbalances and address 

contradictions that arise when certain members dominate discussions (Wang et al., 2023). 

These designs align with AT’s concept of expansive learning where group structures are 
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iteratively reconfigured to resolve tensions and support more effective collaboration 

(Engeström, 2000). 

The literature demonstrates that group size affects coordination costs, accountability, 

and the likelihood of unequal participation, all of which become more pronounced in high-

pressure academic contexts. For this research, these findings justify analysing group size as 

a practical lever that reshapes Division of Labour on Discord (role clarity, task allocation, 

leadership emergence, and participation balance). This directly informs RO3 by clarifying 

the indicators used to examine how large versus small group structures influence 

collaborative functioning and by framing participation imbalance as a systemic tension that 

can be addressed through design decisions. 
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2.4.4 Community-related: Student and Lecturer Interactions 

The Community component in AT represents the broader social and cultural context 

in which learning occurs (Engeström, 2000). In OCL, interactions among students and 

between students and lecturers form the foundation of this community, shaping motivation, 

learner identity, and shared norms (Garrison et al., 2000; Miao & Ma, 2022). Effective peer 

collaboration can strengthen critical thinking, communication skills, and mutual support 

(Harasim, 2012). When students experience a high level of social presence reflected in 

timely feedback and genuine engagement, they are more likely to participate actively and 

stay engaged during challenges (Miao & Ma, 2022). However, when dominant voices or 

cultural norms discourage open disagreement, they can create a false sense of agreement, 

allowing underlying issues to remain unresolved (Han & Ellis, 2021). Recent Malaysian 

OCL studies indicate that structured facilitation and clear discussion guidelines are important 

for reducing passive participation often observed in teacher-centred classroom settings 

(Ishak et al., 2024; Yin et al., 2025). In Malaysian and other Southeast Asian contexts, face-

saving practices and respect for authority can sometimes restrict open peer critique and limit 

the depth of discussion (Ong & Quek, 2023). Discord-based discussion channels can help 

overcome these limitations if they are deliberately structured to promote constructive 

dialogue such as by setting clear communication guidelines and rotating peer facilitators 

(Salehudin et al., 2023). 

Lecturers play a vital role in guiding the online learning community by scaffolding 

discussions, providing formative feedback, and managing group dynamics (Garrison et al., 

2000). Timely instructor interventions can prevent a lack of progress in asynchronous 

threads and reduce confusion during real-time voice interactions (Han & Ellis, 2021). In 

Malaysian pre-university contexts, lecturer clarification provided early on exam-related 
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content has been shown to significantly improve student confidence and continued 

participation (Tuan et al., 2023). In contrast, weak instructor presence may lead to 

disorganized discussions, loss of momentum, and increased dropout rates (Xie et al., 2022). 

On Discord, lecturer facilitation typically includes posting strategic prompts, summarizing 

key points, and addressing interpersonal issues. These actions reflect the mediator role in 

AT which involves resolving contradictions and maintaining learner focus on the intended 

learning goal (Engeström, 2000). For Malaysian matriculation students, prompt feedback on 

exam-related questions can be especially motivating, supporting both academic performance 

and socio-emotional engagement. 

Cultural values such as a group-oriented culture and respect for hierarchy can 

influence how learners interact, affecting turn-taking in voice channels, the expression of 

disagreement, and help-seeking behaviours (Ong & Quek, 2023). For example, a 

contradiction may occur when instructors expect active debate but students remain silent out 

of respect for authority (Han & Ellis, 2021). Addressing such tensions often requires clear 

guidance on how to engage in respectful yet critical dialogue along with consistent modelling 

of open and inclusive interaction (Miao & Ma, 2022). These culturally embedded dynamics 

highlight that community in AT is not simply a background element. It actively shapes the 

exchange of information, the exercise of authority, and the development of norms in OCL. 

Prior studies highlight that collaboration quality depends on community dynamics, 

including peer norms, psychological safety, and instructor presence. In culturally shaped 

contexts where learners may hesitate to disagree openly or challenge authority, community 

design and facilitation become essential. In the present research, these insights guide the 

analysis of how Discord supports (or limits) peer interaction and lecturer facilitation 

practices, and how culturally situated participation patterns influence collaborative depth. 
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This directly informs RO4 by defining what will be examined about student–student and 

lecturer–student interactions within the Discord community, including how community 

norms and facilitation practices shape engagement and collaborative outcomes. 

These four dimensions include Technology Platforms (Tools), Communication 

Modalities (Rules), Group Size (Division of Labour), and Community Dynamics 

(Community). Together, they form a clear framework for designing and understanding OCL, 

especially in fast-paced academic settings like Malaysian matriculation. Guided by AT, this 

approach helps identify system-wide issues, cultural norms, and opportunities to improve 

learning by aligning technology, teaching methods, and institutional goals (Engeström, 

2000). When used effectively, Discord’s mix of real-time and delayed communication, clear 

guidelines, structured groups, and efforts to build community can enhance learner interaction 

and shared knowledge-building (Vygotsky, 1978; Dillenbourg, 2007). This integrated 

approach shapes the current research and guides how Discord-based collaboration is studied 

and improved for the Malaysian matriculation setting. 

The four dimensions reviewed in this section provide the organising framework for 

analysing Discord-mediated OCL in a way that is both conceptually coherent and context-

sensitive. Specifically, they enable the present study to map empirical observations onto AT 

components (Tools, Rules, Division of Labour, Community) while remaining attentive to 

local constraints such as time pressure, infrastructure variation, and culturally shaped 

participation norms. As a result, Sections 2.4.1–2.4.4 collectively operationalise RO1–RO4 

by defining what will be examined within each AT component and by clarifying how equity 

and inclusion concerns will be interpreted as systemic conditions influencing participation 

and outcomes. 
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2.5 Discord as OCL Platform 

While several digital platforms such as Zoom, Microsoft Teams, and Google 

Classroom are widely adopted in formal educational settings, Discord was selected for this 

study due to its distinctive affordances for sustained OCL among student populations similar 

to Malaysian matriculation cohorts. Unlike Zoom and Teams which are primarily designed 

for scheduled instructor-led synchronous sessions, Discord supports a persistent learning 

space that integrates synchronous voice interaction with asynchronous text-based discussion 

within the same environment. This persistent structure allows collaborative activities to 

extend beyond fixed class times, supporting ongoing peer interaction, revision discussions, 

and informal academic support. In exam-oriented settings where continuous clarification and 

peer consultation are necessary, such persistence enables iterative knowledge construction 

rather than isolated session-based interaction. 

In contrast to Google Classroom which is largely assignment- and lecturer-centred, 

Discord enables learner-driven communication through flexible channel organization, role-

based participation, and real-time social presence. These features align closely with social 

constructivist and AT perspectives that emphasize interaction, mediation, and collective 

meaning-making. Furthermore, Discord’s familiarity among younger learners particularly 

those accustomed to digital and gaming-related communication platforms reduces the entry 

barriers and promotes voluntary participation. Given the demographic profile of Malaysian 

matriculation students, Discord offers a contextually appropriate platform for examining 

how informal yet structured digital spaces can mediate OCL. Its channel-based architecture 

further allows instructors to structure discussion spaces according to task type (e.g., revision 

Q&A, concept clarification, project coordination), thereby supporting pedagogical 

intentionality rather than unregulated conversation. 
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Recent Malaysian digital pedagogy studies report increased experimentation with 

Discord and similar community-based platforms in foundation and pre-university settings, 

particularly for revision forums, peer mentoring, and examination preparation (Ismail et al., 

2025; Mahdzir et al., 2023). These studies highlight that persistent channel structures support 

iterative clarification of complex concepts, while informal interaction norms may reduce 

participation barriers among younger learners familiar with social communication platforms. 

However, tensions also arise when institutional policies mandate the use of official LMS 

systems, creating tool–rule contradictions that require negotiated integration strategies 

within Malaysian higher education institutions. This contextual evidence strengthens the 

rationale for selecting Discord as the focal mediating artifact in the present study. 

Discord, launched in 2015 as a lightweight voice-chat service for online gaming 

communities (Arifianto & Izzudin, 2021a; Chuang & Ratan, 2022) has rapidly developed 

into a versatile social platform supporting both synchronous and asynchronous 

communication for a wide range of user groups (Ghazali, 2024). As its user base expanded, 

developers rebranded Discord around 2020 with the tagline “Your Place to Talk”, signalling 

a strategic shift from purely gaming-related functions to broader applications including 

professional collaboration, fan-group engagement, and educational use which is the primary 

focus of this research (Ayob et al., 2022; Lauricella et al., 2024). In the context of OCL, 

Discord’s evolution illustrates how community-driven digital platforms can move beyond 

their original social or entertainment purposes to function as meaningful mediating artifacts 

(Engeström, 2000) in both formal and informal educational settings. 

The effectiveness of Discord as a platform lies in the integration of synchronous 

voice and video with asynchronous text modalities within a unified and adaptable 

environment (Kristian et al., 2023; Lauricella et al., 2024). Channels dedicated to text-based 
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conversation enable learners to post, archive, and revisit discussion threads thereby 

supporting reflective engagement which is a key element of social constructivist learning 

(Vygotsky, 1978). Unlike traditional LMS such as Moodle or Blackboard where discussions 

are often strictly segmented and confined to specific threads or modules (Heinrich et al., 

2022), Discord channels remain continuously active and foster a sense of real-time 

community similar to social media platforms (Craig & Kay, 2023). In parallel, the presence 

of permanent voice and video rooms offers functionality comparable to tools such as Zoom 

or Microsoft Teams. However, Discord’s informal and always-open structure can lower the 

formal barriers that sometimes hinder spontaneous collaboration (Wiles & Simmons, 2022; 

Salehudin et al., 2023). For educators implementing a social constructivist or community of 

inquiry approach (Garrison et al., 2000; Harasim, 2012), these features position Discord as 

a compelling platform for promoting immediate feedback, social presence, and sustained 

peer interaction. Additional affordances such as pinned messages, threaded replies, and 

searchable archives further enhance organisational clarity, allowing key explanations and 

resources to remain visible and retrievable throughout intensive revision periods. 

Recent empirical investigations highlight several pedagogical affordances that 

demonstrate Discord’s potential as an effective platform for OCL. Researchers consistently 

report increased student engagement as the platform’s immediacy and ease of access 

encourage learners to ask questions and share resources without significant delay (Arifianto 

& Izzudin, 2021b; Craig & Kay, 2023). The combination of synchronous chat and 

asynchronous text archives enables real-time collaboration. It also allows participants to 

revisit discussions at their convenience which is especially beneficial for students managing 

demanding coursework or family obligations (Dayana et al., 2021). By creating spaces where 

formal academic discourse and informal social interaction coexist, educators can strengthen 
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interpersonal relationships thereby enhancing group cohesion and a sense of community 

belonging (Salehudin et al., 2023). This stands in contrast to traditional video-conferencing 

tools where fixed meeting times and limited opportunities for casual interaction often hinder 

peer connection (Buzy et al., 2024). When deliberately structured, Discord can therefore 

function not merely as a communication tool, but as an integrated collaborative workspace 

supporting distributed cognition and collective problem-solving. 

Nevertheless, certain challenges and contradictions arise when Discord transitions 

into a formal educational context. Students and instructors unfamiliar with Discord’s gamer-

oriented interface or advanced features such as roles, bots, and server permissions may find 

the learning curve steep (Wiles & Simmons, 2022; Kristian et al., 2023). Although the 

platform can operate under varying bandwidth conditions, real-time voice or video channels 

may create unequal learning experiences in areas where stable internet access is unreliable 

(Gaad, 2022). Notification overload, fragmented channel navigation, and multitasking 

across devices may also contribute to cognitive strain if discussion spaces are not carefully 

structured. From AT perspective, these limitations resonate with contradictions at the 

intersection of Subjects (students/instructors) and Tools (Discord features) elements, as well 

as between Community norms (gaming culture vs. formal academic standards) (Engeström, 

2000). In the Malaysian matriculation programs, the tension between Discord’s informal 

nature and institutional expectations for exam-focused learning becomes particularly 

evident. While the platform’s user-friendly design can foster peer support and collaborative 

problem-solving, it may also conflict with official policies requiring the use of the 

institution’s LMS, thus creating contradictions between established Rules and available 

Tools (Engeström, 2000; Salehudin et al., 2023). 
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The capacity for expansive learning is evident in the ways instructors and students 

adapt Discord to meet evolving pedagogical goals (Engeström, 2000). Studies show that 

educators who establish clearly defined channels for specific tasks such as revision Q&A, 

group project coordination, or peer tutoring can reduce confusion and maintain academic 

focus (Arifianto & Izzudin, 2021b; Farah & Eagle, 2021). Role assignments and the 

integration of bots further support the management of larger cohorts by distributing 

moderation duties, automating announcements, and conducting quick polls (Berrezueta-

Guzman et al., 2024). These strategies represent an ongoing reconfiguration of the Division 

of Labour component within the activity system as instructors gradually decentralize 

authority and empower students to take leadership roles and sustain collaborative discourse 

(Hackett et al., 2024). When implemented effectively, such approaches can reduce cognitive 

overload, discourage free-riding, and promote learner autonomy. This adaptive use of 

platform features illustrates how pedagogical intentionality mediates technological 

affordances within the activity system. 

However, institutional and cultural factors remain significant. In the Malaysian 

matriculation contexts, hierarchical relationships and respect for authority may discourage 

students from openly challenging peers or instructors (Ong & Quek, 2023). Discord’s 

informal culture may facilitate more authentic interaction but it can also lead to discomfort 

if students associate the platform primarily with leisure activities. Contradictions may 

surface when the platform’s openness conflicts with traditional instructor-centred values or 

when exploratory real-time interactions diverge from the structured demands of exam 

preparation. These tensions highlight the need for thoughtful moderation and scaffolding 

that consider local cultural norms, levels of digital literacy, and bandwidth limitations (Ayob 

et al., 2022; Kristian et al., 2023). The effectiveness of Discord-mediated OCL often depends 
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on active instructor facilitation. This includes clearly explaining online communication 

guidelines, ensuring academic integrity, providing technical support, and supporting 

students with varying language proficiencies to promote inclusive participation. 

From AT perspective, the role of Discord as a mediating artifact can be seen as both 

enabling and constraining. It enriches the object of learning which is collaborative 

knowledge-building by providing versatile communication channels, a strong sense of social 

presence, and an intuitive interface. However, its informal design and status as an externally 

hosted platform may conflict with institutional regulations, raising concerns about data 

governance, privacy, and compliance with official LMS policies (Vladoiu & Constantinescu, 

2020; Berrezueta-Guzman et al., 2024). For Malaysian matriculation students, the pressure 

to succeed in standardised exams may encourage the use of Discord for immediate peer 

support. However, institutional restrictions may limit its integration into formal academic 

settings. Resolving such contradictions involves what Engeström (2000) describes as 

expansive learning where stakeholders such as students, instructors, and administrators work 

together to revise norms, policies, or practices to better align with shared educational 

objectives. 

In sum, Discord offers a powerful yet complex platform for OCL. Empirical research 

highlights increased student engagement, sustained peer communities, and flexible 

communication as key benefits (Craig & Kay, 2023; Salehudin et al., 2023; Lauricella et al., 

2024). At the same time, its gaming origins, technical requirements, and potential 

misalignment with institutional expectations reveal underlying tensions in using an informal 

tool within structured exam-focused learning environments. In the Malaysian matriculation 

program, these contradictions reflect the dynamic interplay among Subjects such as biology 

students, Tools such as Discord features, Community including teachers, peer networks, and 
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institutional culture, Rules such as communication modalities and exam requirements, and 

Division of Labour which defines how responsibilities are distributed among group 

members. All of these elements are guided by the Object of developing successful OCL 

participants. By identifying and addressing these contradictions through the lens of AT, 

educators and administrators can effectively utilize Discord’s flexibility to support 

expansive learning, thereby enhancing collaborative and student-centred pedagogical 

practices. 

The reviewed Discord literature suggests that its distinctive value lies in combining 

persistent text-based collaboration with optional synchronous interaction within a 

community-oriented space. However, it also introduces context-specific tensions when used 

for formal learning (e.g., interface complexity, gaming-associated norms, institutional 

compliance, and data governance). In this research, these affordances and tensions justify 

Discord as an analytically rich site for examining mediated collaboration under exam-

focused constraints. This directly supports RO1–RO4 by framing Discord as the primary 

mediating tool through which rules, group organisation, and community participation are 

enacted, and it supports RO5 by motivating design refinements that translate empirical 

tensions into practical guidance for implementation in the Malaysian matriculation settings. 
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2.6 Activity Theory (AT) as Theoretical Framework 

This section establishes AT as the primary theoretical lens for investigating how 

Discord-mediated OCL unfolds in the exam-focused setting of Malaysian matriculation. By 

foregrounding the emphasis of AT on mediated activity, contradictions, and expansive 

learning, this research addresses the complexity of integrating Discord social 

communication platform into an accelerated pre-university program. Moreover, the iterative 

orientation of DBR aligns with AT’s core premise that learning environments evolve through 

ongoing negotiations among Subjects, Tools, Community, Rules, Division of Labour, and 

Object (Engeström, 2000). The following discussion establishes the relevance of AT for 

capturing the sociocultural complexities of OCL within matriculation contexts. It further 

outlines how AT informs the formulation of research questions, the development of design 

objectives, and the structuring of the DBR cycles undertaken in this research. 

As established in Section 2.3, AT provides a multi-generational framework for 

analysing mediated, object-oriented activity and the contradictions that emerge within and 

across activity systems. Building on that foundation, this section focuses on how AT 

operationalises the DBR cycles in the present study by specifying what will be examined, 

how contradictions will be identified, and how those insights will guide iterative redesign. 

In this research, the AT framework (refer Figure 2.5) is employed to analyze how Discord 

mediates OCL among Malaysian matriculation students within an accelerated academic 

context. Each AT component corresponds to a key element in the learning environment, 

providing a structured lens for analysis: 
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Figure 2.5: Conceptual Activity System Model for Discord-Mediated OCL 

 

 

• Subject: Primarily Biology matriculation students who engage in collaborative tasks 

using Discord, alongside instructors who facilitate and guide the learning activities. 

• Tools (Mediating Artifacts): Discord’s voice channels, text-based threads, and file-

sharing functionalities serve as the principal mediating tools.  

• Object: Collaborative problem-solving in Biology through structured OCL tasks, 

aimed at mastering content and exam preparation, while fostering peer support and 

shared understanding. 

• Rules: Communication modalities (synchronous vs. asynchronous), Institutional 

guidelines (e.g. mandatory use of official LMS)  

• Community: The community includes lecturer–student interactions (instructional 

scaffolding) and student–student interactions (peer collaboration). 
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• Division of Labour: Group size shapes how tasks are distributed and accountability 

maintained. 

• Contradictions: Systemic tensions or misalignments between components of the 

activity system. According to Engeström (2000), identifying and working through 

these contradictions enables expansive learning and drives transformation within the 

activity. 

 

While frameworks such as Harasim’s OCL model (2012) emphasise group discourse 

processes and the CoI framework (Garrison et al., 2000) focuses on teaching, social, and 

cognitive presence, AT offers a more comprehensive lens. It captures the interaction between 

social, cultural, and institutional forces and specific digital tools (Yusoff & Zin, 2012). This 

level of depth is particularly relevant to the Malaysian matriculation context where several 

challenges are present: 

 

1. Time Constraints: Short semesters and high-stakes examinations define the learning 

environment. The systemic perspective of AT helps reveal how such pressures 

influence the configuration of rules, tools, and community interactions. 

2. Institutional Policies: Policies often mandate the use of institutional LMS which 

may conflict with students’ preference for more accessible platforms. AT 

conceptualises these misalignments as contradictions, highlighting opportunities for 

pedagogical innovation. 
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3. Sociocultural Norms: Students may be reluctant to express disagreement or 

challenge authority. AT frames these tendencies as contradictions within the 

community component, indicating a need for interventions such as structured 

scaffolding or rotating peer roles. 

4. Multiple Stakeholders: The effective integration of Discord requires coordination 

among students, lecturers, and administrators. AT’s emphasis on interacting activity 

systems that incorporate multiple perspectives is particularly suited to analysing how 

such collaborations evolve and how informal digital platforms can be aligned with 

formal academic objectives. 

 

The DBR methodology complements AT by providing a cyclical and context-

sensitive approach to educational intervention. DBR progresses through iterative phases: 

Analysis & Exploration, Design & Construction, Evaluation & Reflection, and Refinement, 

all informed by sustained collaboration with participants. Figure 2.6 illustrates how these 

DBR iterations align with Engeström’s Activity System model. Each cycle responds to 

newly identified contradictions, leading to modifications and refinements in the use of 

Discord. This process reflects AT’s principle of expansive learning (Engeström, 2000) 

wherein contradictions within an activity system serve as catalysts for reflection and the 

reconfiguration of tools, rules, or the division of labour to better achieve the intended object.  
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Figure 2.6: AT aligned with DBR Phases 

 

In this study, AT explicitly informs each phase of the DBR process. During the 

analysis phase, the AT framework is used to identify the key components of the activity 

system (Subject, Tools, Rules, Community, Division of Labour, and Object) and to surface 

contradictions shaping Discord-mediated OCL in the matriculation context. In the design 

phase, these identified contradictions guide the development of pedagogical tasks, 

communication structures, and role arrangements intended to realign activity system 

components. During the implementation phase, AT informs the examination of how the tool 

and instructional strategies mediate student activity in practice. Finally, in the reflection 

phase, AT is used to interpret whether identified contradictions are mitigated, transformed, 

or reproduced, thereby informing subsequent refinements and iterative redesign.  



66 

 

Accordingly, AT functions as the analytic mechanism that links diagnosis to redesign 

across DBR cycles, ensuring that refinements are grounded in observed tensions within 

Tools, Rules, Community, and Division of Labour rather than in isolated impressions of 

platform effectiveness. Integrating AT within a DBR framework allows this research to 

systematically document how each phase of a Discord-mediated intervention responds to 

and resolves emerging tensions. Across cycles, both technological components and 

pedagogical practices are refined, ensuring that the learning environment remains responsive 

to student needs while adhering to institutional expectations. The alignment between the 

iterative and practice-oriented nature of DBR and AT’s focus on transformation provides a 

strong foundation for continuous educational improvement and theoretical advancement. 

AT stands at the forefront of this research because it offers a comprehensive and 

context-sensitive framework for examining the dynamic interplay among Discord (as a 

mediating artifact), Malaysian matriculation students (as subjects), institutional and cultural 

norms (as rules and community), the distribution of responsibilities among participants (as 

the division of labour) and OCL objectives (as the object). By focusing on contradictions 

that arise within and across these components, AT not only explains how tensions emerge 

but also guides expansive learning processes that can lead to lasting educational innovation. 

Coupled with the iterative approach of DBR, AT enables this research to systematically 

investigate and refine Discord-mediated OCL, ensuring that findings reflect both empirical 

evidence and real-world usability. In the following chapters, the methodological design and 

analysis plan are explicitly grounded in the structures of AT, reinforcing its central role in 

shaping the conceptual framework, research protocols, and interpretation of findings. 

Positioning AT as the overarching theoretical framework establishes a clear logic for 

connecting empirical observations to the research objectives. Discord use will be analysed 
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through interacting activity-system components, with particular attention to contradictions 

that emerge during implementation. This framing strengthens the conceptual model by 

specifying how Tools, Rules, Community, and Division of Labour will be examined in 

relation to the Object of exam-oriented OCL. It also clarifies how the research moves from 

explanation to improvement where contradictions identified through AT analysis are treated 

as actionable signals that guide iterative refinement within the DBR cycles. Accordingly, 

this section explicitly anchors RO1–RO4 as the analytic focus (component-based 

investigation) and RO5 as the design outcome (context-responsive refinements and design 

principles). 
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2.7 Chapter Summary 

This chapter places OCL within a social constructivist pedagogical framework, 

highlighting social interaction and dialogic processes as essential to collaborative knowledge 

construction. Previous research demonstrates that structured learning tasks, strong 

facilitation strategies, and thoughtfully chosen technologies can effectively foster 

collaboration in online environments. Nevertheless, challenges such as digital inequalities, 

cognitive overload, and inadequate instructor presence point to the need for better alignment 

between pedagogical design, technological affordances, and contextual realities. AT, traced 

through its three generational stages, offers a holistic lens for examining the interplay among 

learners, tasks, tools, rules, community, and division of labour. It treats contradictions within 

these systems not as mere problems but as drivers of “expansive learning,” prompting 

ongoing pedagogical innovation. This chapter also identifies four key dimensions of OCL: 

technology platforms, communication modes, group size, and community dynamics, and 

explicitly links them to the relevant AT elements. Discord is then introduced as a flexible 

mediating tool that accommodates both synchronous and asynchronous modes of 

interaction. Empirical findings highlight its interactive, informal features as conducive to 

high levels of student engagement and community cohesion. However, concerns about user-

friendliness, alignment with institutional policies, and equitable access remain significant. 

Through an AT perspective, these issues become focal points for iterative refinement in 

integrating Discord into formal teaching contexts, particularly in the Malaysian 

matriculation. The theoretical and empirical foundations outlined in this chapter inform the 

methodological framework presented in Chapter 3 which guides the design, implementation, 

and analysis of Discord-mediated OCL in the Malaysian matriculation context.  

 

 



69 

 

CHAPTER 3  
 

METHODOLOGY 

3.1 Chapter Overview 

This chapter describes and justifies the research design and methodology used to 

explore how Discord mediates OCL among Biology matriculation students in a Malaysian 

setting. Building on the previously discussed constructivist foundations, this research adopts 

a DBR framework combined with an interpretive case study approach. In this research, DBR 

functions as the overarching methodological framework structuring the iterative design, 

implementation, and refinement of the intervention, while AT operates as the theoretical and 

analytical lens used to interpret interactions, contradictions, and transformations within the 

activity system. This combination therefore enables iterative intervention design and 

detailed contextual analysis. This methodological approach addresses the challenges 

presented by matriculation academic programs that place strict time constraints on both 

students and lecturers. The chapter is organized as follows: Section 3.2 reaffirms the social 

constructivist worldview that underpins the qualitative inquiry, while Sections 3.3 and 3.4 

explain the synergistic application of DBR and the case study strategy. Section 3.5 outlines 

the data collection process which includes focus group interviews, reflective journals, and 

online observations followed by Section 3.6 which discusses thematic analysis and measures 

taken to ensure analytical rigour. Section 3.7 addresses research trustworthiness through 

methods such as triangulation and member-checking, and Section 3.8 identifies the ethical 

considerations including data protection, institutional permissions, and participant consent. 

The chapter concludes by showing how these integrated methods illuminate the processes 

and outcomes of Discord-mediated OCL.  
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3.2 Research Paradigm: Social Constructivist  

In this research, the adoption of a social constructivist paradigm reflects the belief 

that knowledge does not exist in a vacuum but rather emerges through the interplay of socio-

cultural contexts, interpersonal interactions, and individual meaning-making processes 

(Vygotsky, 1978). According to Creswell and Poth (2018), this stance diverges from 

positivist or post-positivist approaches which often assume an external objective reality that 

can be quantified and measured (refer Table 3.1). Social constructivism highlights that 

individuals interpret and collaboratively construct their understanding of reality through 

dialogue, negotiation, and reflective practice, a consideration particularly relevant to OCL 

contexts. 

 

Table 3.1: Comparison of Research Paradigms 

Aspect Social 

Constructivism   

Postpositivism Transformative Pragmatism 

Ontology  

(nature of 

reality) 

Multiple 

realities, 

socially 

constructed 

Critical realism 

(single reality, 

imperfectly 

known) 

Multiple 

realities shaped 

by power and 

oppression 

Multiple 

realities, 

practical and 

dynamic 

Epistemology  

(how we know) 

Subjectivist, 

researcher 

interacts with 

participants 

Objectivist, 

researcher is 

distant 

Subjectivist and 

collaborative 

Practical, 

focus on 

what works 

Axiology  

(role of values) 

Value-laden, 

acknowledges 

participant 

values 

Value-free, 

researcher 

neutrality 

Strongly value-

oriented, aims 

for social justice 

Values 

inform 

inquiry, but 

focus on 

usefulness 

Methodology Qualitative, 

emergent, 

inductive 

Quantitative, 

hypothesis-

driven, 

experimental 

Participatory, 

critical,  

action-oriented 

Mixed 

methods or 

methods that 

best answer 

questions 
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Ontological Assumptions  

Ontology concerns the nature of reality. From a social constructivist perspective, 

reality is not a single fixed entity but is socially constructed through participants’ 

experiences, socio-cultural backgrounds, and institutional contexts (Crotty, 1998; Creswell 

& Poth, 2018). Multiple realities therefore coexist, shaped through interaction and meaning-

making. In OCL, learners experience engagement differently, and these realities overlap 

within shared digital spaces such as Discord. As students participate in collaborative tasks 

and discussions, their understandings evolve through ongoing dialogue and reflection, 

continually reshaping how they interpret learning and participation.  

 

Epistemological Foundations  

Epistemology refers to the nature and scope of knowledge and the processes through 

which it is acquired (Creswell & Poth, 2018). Within a social constructivist paradigm, 

knowledge is not viewed as an objective entity to be transmitted from lecturer to learner. 

Instead, it is co-constructed through active participation, dialogic interaction, and reflective 

practice (Guba & Lincoln, 1994). Online learning platforms such as Discord enable co-

creation of knowledge where both instructors and learners collaboratively engage in group 

discussions, iterative feedback, and shared inquiry. In this process, intersubjective meaning-

making becomes central, as individuals bring their diverse cultural backgrounds, prior 

knowledge, and academic beliefs into the learning discourse. These multiple perspectives 

interact and blend through conversation, negotiation, and feedback, generating collaborative 

understanding.  
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Axiological Commitments  

Axiology deals with the role of values and ethics in research (Creswell & Poth, 

2018). A social constructivist paradigm holds that values are inseparable from the research 

process, emphasizing ethical engagement, reflexivity, and participant agency (Lincoln & 

Guba, 1985). Researchers operating from this perspective are committed to participant-

centered practices that treat individuals not as passive subjects but as active contributors to 

knowledge construction. Ethical considerations such as safeguarding confidentiality and 

obtaining informed consent are particularly important in digital research environments. 

Within online platforms including Discord, these responsibilities include respecting 

participants’ digital footprints and ensuring they understand how their contributions will be 

used. Additionally, the researcher is expected to reflect continuously on their own biases, 

assumptions, and positionality, acknowledging their role as a co-constructor of meaning 

rather than a neutral observer. 

 

Methodological Implications  

Social constructivism supports qualitative approaches that explore the complexity of 

human experience in interactive learning contexts (Creswell & Poth, 2018). In this research, 

DBR and a case study design are used to examine student engagement with Discord-

mediated OCL. DBR enables iterative design and refinement in response to ongoing 

evaluation and real-world constraints, while the case study approach provides contextualised 

insight into participants’ behaviours, interactions, and perceptions within a defined cohort. 

Multiple data sources, including interviews, observations, focus groups, and chat logs, are 

employed to capture how learners collaboratively construct and apply knowledge (Creswell 

& Poth, 2018).  
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Thus, embracing a social constructivist paradigm situates the researcher and 

participants as co-constructors of knowledge particularly within Discord-mediated 

collaborative learning environment. This philosophical perspective highlights the 

importance of dialogue, interaction, and reflexivity in shaping what learners come to know, 

how they know it, and why it matters. By acknowledging the multiple evolving realities of 

participants, respecting the axiology of inclusive and ethical research, and employing 

qualitative methods that capture the lived experiences of learners, this research aims to 

provide a detailed understanding of how Discord facilitates OCL in a Malaysian 

matriculation setting. 

Guided by a social constructivist paradigm, this research adopts an interpretivist 

stance in which the researcher seeks to understand participants’ meanings, experiences, and 

actions as they are situated within a specific socio-cultural and institutional context. Rather 

than assuming neutrality or detachment, the researcher acknowledges their role as an active 

interpreter and co-constructor of meaning throughout the research process. As a Biology 

lecturer within the Malaysian matriculation system, the researcher brings contextual 

knowledge of curriculum demands, student learning practices, and institutional norms which 

informs the interpretation of interactions and contradictions observed in Discord-mediated 

OCL. Reflexivity is therefore central to this stance with continuous critical reflection 

employed to recognise how the researcher’s assumptions, experiences, and decisions shape 

data generation, analysis, and interpretation. This interpretive positioning supports a context-

sensitive understanding of how participants make sense of collaborative learning practices 

within a digitally mediated environment. 
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3.3 Research Approach 

This research adopts a DBR strategy aligned with McKenney and Reeves’s (2018) 

three-phase model set within a single-case study framework. This combination offers a 

structured yet flexible route for investigating how Biology matriculation students engage in 

OCL using Discord in real-world settings. By integrating the principles of DBR with a 

context-sensitive case study, the research maintains an iterative cycle of design, 

implementation, and refinement, ensuring both theoretical rigour and practical relevance. 

Within this structure, DBR governs the cyclical development of the intervention, whereas 

AT is employed during analysis to examine how tools, rules, division of labour, and 

community interact within each cycle. 

3.3.1 Design-Based Research (DBR) 

DBR is recognized for bridging the gap between educational theory and classroom 

practice (The Design-Based Research Collective, 2003; Barab & Squire, 2004). Unlike 

conventional experimental or quasi-experimental methods that often isolate variables, DBR 

acknowledges that learning environments are complex evolving systems (Ozverir et al., 

2021). Rapid changes in technology, institutional policies, and learner dynamics can shift 

the conditions under which educational interventions occur. DBR embraces these realities 

by using iterative design cycles to refine interventions in collaboration with stakeholders 

such as lecturers, administrators, and students. 

As illustrated in Figure 3.1, McKenney and Reeves (2018) have articulated a widely 

adopted DBR model comprising three interrelated phases: (1) Analysis & Exploration, (2) 

Design & Construction, and (3) Evaluation & Reflection. Each phase builds on the others in 

a cyclical manner that continues until the intervention is suitably adapted to local conditions 
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and validated in terms of both theory and classroom effectiveness. This iterative stance not 

only fosters practical relevance but also contributes novel insights to the research literature. 

In the present study, DBR structures the development of the Discord server prototype and 

the refinement of collaborative tasks across cycles, while AT informs the interpretation of 

how contradictions emerging during implementation shape subsequent redesign decisions. 

 

 

 

Figure 3.1: Generic model for conducting DBR 

 

a) Phase 1: Analysis and Exploration  

This initial phase involves a systematic investigation of the educational context, 

specific needs, and relevant theoretical frameworks. Typical activities include conducting 

literature reviews, performing needs assessments, and engaging in preliminary discussions 

with stakeholders (e.g., lecturers, students). Findings from this phase help refine research 

questions, highlight design challenges, and establish initial objectives for the intervention.  
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b) Phase 2: Design and Construction  

Drawing on insights from Phase 1, a prototype or strategy is developed to address 

the identified needs. This step is both collaborative and iterative, incorporating feedback 

from educators, students, and other stakeholders. Design elements such as specific tasks, 

software features, or pedagogical approaches are tested and refined in rapid cycles, ensuring 

alignment with local constraints.  

 

Phase 3: Evaluation and Reflection  

During and after each design cycle, qualitative and/or quantitative data are gathered 

to assess the extent to which the intervention meets its intended learning objectives. This 

process may include collecting student and lecturer feedback, reviewing performance 

metrics or participation, and identifying contradictions or newly surfaced challenges. 

Reflections on these findings inform theoretical and practical insights, guiding next design 

iterations. Over time, these iterative refinements yield empirically grounded design 

principles adapted to the local context. In this research, these outputs are presented as 

analytically generalisable design principles that offer transferable guidance grounded in 

theory and iterative empirical refinement, rather than statistically generalisable claims. 

While DBR determines when and how refinements are implemented, AT provides the 

conceptual framework for analysing why specific tensions emerge and how they signal 

opportunities for expansive learning within the activity system (Engeström, 2001). 
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The iterative and context-sensitive nature of DBR makes it particularly well-suited 

to technology-enhanced collaborative learning environments where user engagement, 

platform affordances, and institutional requirements can change rapidly (Ozverir et al., 2021; 

Wang & Hannafin, 2005). In the context of the present research, DBR allows for meaningful 

accommodation of real-world constraints faced by Malaysian matriculation students who 

must navigate a highly exam-oriented curriculum within a limited timeframe. The 

methodology supports the development of DBR intervention in Section 3.5 that evolves in 

alignment with these institutional priorities. Through iterative cycles of design, 

implementation, and evaluation, the research not only refines a practical intervention for 

OCL in Biology but also contributes theoretical insights into how digital tools can effectively 

support collaboration in time-constrained academic environments. 

It is important to clarify that DBR and AT serve distinct but complementary roles in 

this study. DBR functions as the methodological strategy that organises the iterative 

intervention process, whereas AT operates as the theoretical lens used to analyse systemic 

interactions and contradictions within each iteration. DBR answers the question of how the 

intervention evolves across cycles, while AT explains how and why transformations occur 

within the mediated learning activity. This distinction ensures methodological coherence 

while preserving theoretical depth. 
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3.3.2 Case Study 

Although the McKenney and Reeves model provides the core DBR framework, this 

research is further situated within a case study to enable an in-depth and contextual analysis. 

Case study research is a qualitative approach that examines a bounded system such as an 

individual, group, organization, or phenomenon within its authentic context (Stake, 1995; 

Yin, 2018). Instead of manipulating or isolating variables under controlled conditions, case 

studies offer a holistic understanding of how participants, technology, and institutional 

structures intersect in complex ways. This perspective is especially valuable in educational 

and OCL settings where institutional policies, cultural norms, technological access, and 

group dynamics collectively shape learning experiences, often beyond the reach of 

quantitative methods alone. Accordingly, this research adopts an instrumental case study 

approach (Merriam & Tisdell, 2016), focusing on one Biology class using Discord to 

generate broader insights that may inform the design of similar OCL interventions in exam-

driven contexts. 

Several considerations underpinned the choice of a single-case study over a multiple-

case design for this research. First, prioritizing depth of analysis over breadth facilitates a 

closer examination of students’ interactions, challenges, and evolving experiences with 

Discord. Second, practical constraints within Matriculation program such as heavy 

workloads and rigorous curricular demands limit the feasibility of multiple-case research. 

Third, the alignment with DBR ensures that each iterative cycle informs and refines the 

ongoing intervention, enhancing the immediate instructional relevance of the findings. 

Finally, situating this single case in a Malaysian Matriculation context allows for culturally 

and institutionally grounded insights that can extend to other exam-oriented systems seeking 

to implement OCL. While the single-case design enables rich and context-sensitive analysis, 
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the findings are not intended for statistical generalization. Instead, they offer analytical and 

theoretical insights that may be transferable to comparable exam-oriented and time-

constrained educational contexts subject to careful consideration of local conditions. 

Building on the DBR framework outlined in Section 3.3.1, this research embeds its 

iterative design cycles in a single-case study to achieve deep and context-specific analysis 

of Discord-mediated OCL. The case comprises a Biology class of 30 students and a lecturer 

in a Malaysian Matriculation college. By examining one bounded system, the research 

captures the detailed interplay of exam-oriented and time-constrained conditions that 

characterize Matriculation programs. The boundaries of the case are as follows: 

• Temporal Boundary: The 15-week frames of the intervention duration, spanning 

Discord server launch, iterative design cycles, and final reflections. 

• Spatial Boundary: The research is confined to one Malaysian Matriculation college 

in Sarawak, shaped by local policies, resources, and socio-cultural factors. 

• Participant Boundary: Data collection involves 30 Biology students (aged 18–20) 

and one Biology lecturer. 

• Technological Boundary: Discord serves as the primary platform, highlighting its 

affordances and constraints for OCL. 

 

Focusing on a single case prioritises depth over generalisation. Using focus groups, 

reflective journals, and online observations, the research triangulates data to provide a 

comprehensive account of Discord-mediated collaborative Biology learning. Although 

situated in one institution, the rich contextual detail supports transferability to similar exam-

oriented programmes. 
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3.4 Participants Selection and Sampling 

A purposive sampling strategy (Patton, 2015) guided the selection of 30 students 

(labelled as S1–S30) enrolled in a Malaysian Matriculation college Biology class under the 

M-001 Life Sciences stream. All 30 students had completed the Sijil Pelajaran Malaysia 

(SPM) examination and were between 18 and 20 years old. 40% of participants (n=12) were 

male and 60% (n=18) were female. Ethnic distribution included Malay (20%), Chinese 

(40%), and Dayak (40%). Although all students were enrolled in the same Biology class, 

they brought diverse perspectives that could influence collaborative dynamics. Table 3.2 

presents the demographic breakdown of the sample.  

 

Table 3.2: Demographic Background of Participants 

Characteristics Components N % 

Program of Study Life Sciences M-001  

(Subjects: Biology, Physics, 

Chemistry, Mathematics) 

30 100 

Gender Male 12 40 

Female 18 60 

Ethnicity Malay 6 20 

Chinese 12 40 

Dayak 12 40 

Age 18-20 30 100 

Education Level SPM Graduates 30 100 

 

The selection criteria were: 

1) enrolment in the Life Sciences (M-001) Biology course at a Malaysian Matriculation 

college 

2) prior exposure to online learning during secondary or matriculation studies 

3) active use of at least one digital learning or communication platform (e.g., Google 

Applications, Telegram, Microsoft Teams, or Discord)  
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4) basic digital competency (defined as the ability to access online platforms, participate 

in discussions, share digital resources, and collaborate using technology-mediated 

tools) 

These criteria ensured that all participants possessed a functional level of digital 

literacy required for participation in Discord-mediated online collaborative learning, while 

allowing for variation in familiarity and proficiency across platforms. 

All participants had prior exposure to online learning during their secondary 

education or current matriculation studies. Participants’ digital competency was 

operationalised in terms of their prior experience with online learning platforms and 

collaborative communication tools rather than through formal proficiency testing. This 

approach aligns with the exploratory and design-based nature of the study, which focuses on 

how students with varying degrees of digital familiarity adapt to and engage with Discord as 

a collaborative learning platform Table 3.3 summarizes their experiences with online courses 

and collaborative technology tools. 

 

Table 3.3: Participant Inclusion Criteria 

Characteristics Components N % 

Online Learning Course 

Past Experience 

Yes 30 100 

Current Active Accounts  Yes 30 100 

Use of Collaborative 

Technology Tools 

Google Applications  30 100 

Telegram 16 53.33 

Microsoft Teams 4 13.33 

Discord 3 10 

 

 

 



82 

 

All participants reported being active users of at least one online learning platform. 

They unanimously cited Google Applications (Meet, Classroom, Docs) as a primary tool for 

coursework. Sixteen participants mentioned Telegram for course-related communication 

and four used Microsoft Teams (notably S1, S5, S13, and S23, who had attended Maktab 

Rendah Sains MARA schools). Three had tried Discord (S5, S6, S20) although two of them 

primarily used it for gaming. These varied experiences show the students’ familiarity with 

multiple platforms, a trend that became widespread during the Covid-19 pandemic. Overall, 

the participants demonstrated adaptability and willingness to engage in digital learning 

environments, making them suitable as participants for this research on Discord-mediated 

OCL. 
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3.5 DBR Intervention 

3.5.1 Phase 1: Analysis & Exploration 

The researcher began with preliminary brief interviews involving the Biology 

lecturer (L1) and a group of students to explore contextual constraints and inform the initial 

design of the intervention. These discussions revealed several key challenges including time 

constraints, exam-oriented instructional focus, and limited opportunities for sustained 

collaborative work due to the compressed syllabus. As L1 noted: “Because the Biology 

syllabus is so compressed, we rarely have enough time for group work… It is quite hard to 

carry out collaborative activities.” Student interviews further highlighted variations in 

digital readiness and familiarity with educational technology. While many reported daily use 

of social media, concerns emerged around inconsistent internet connectivity and 

unfamiliarity with structured platforms such as Discord. One student (S22) noted 

“Sometimes my connection just drops in the middle of an online session. I usually rely more 

on text messaging”. Another student (S1) expressed hesitation: “I have never done group 

work online except for simple WhatsApp chats. Discord is new for me”. 

 

Additionally, the researcher administered a digital learning open survey across the 

college for both students and lecturer (refer Appendix A). The findings revealed important 

patterns for initial design of the intervention: 

• 94.2% of student respondents owned personal digital devices, predominantly 

smartphones (94.4%) and laptops (72.2%). 

• 50% rated their internet speed as moderate, and only 41.7% expressed satisfaction 

with their internet service. 

• These infrastructural limitations posed a significant barrier to synchronous and 

sustained online collaboration. 
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On the lecturer side, the survey showed a generally high level of digital readiness: 

• All lecturers used laptops (100%) for online teaching with substantial use of 

smartphones (88.2%) and PCs (76.5%). 

• 70.6% of lecturers identified as digitally proficient or very proficient, and all 

expressed willingness to further improve their digital literacy. 

• 88.2% had adopted Google Classroom as their primary online teaching platform, 

supported by additional tools such as YouTube, Google Meet, Kahoot, and Zoom. 

None had previously used Discord. 

• Most lecturers reported high confidence in using digital tools and used them 

frequently for teaching purposes. 

 

Nonetheless, the challenges persisted at the institutional level: 

• Although 76.4% of lecturers rated on-campus internet facilities as good or very good, 

only 41.2% found the internet speed satisfactory. 

• Several lecturers cited issues with unstable connectivity and noted the impact on real-

time teaching effectiveness. 

• The available equipment in the recording studio and the aging state of student-loan 

laptops further limited the institution’s digital teaching capacity. 
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Thus, these preliminary insights directly shaped the initial design objectives for Discord-

mediated OCL environment: 

• Design Objective 1: Ensure tool usability with intuitive navigation and clear 

communication norms tailored to students’ digital familiarity. 

• Design Objective 2: Structure collaborative tasks to accommodate diverse access 

conditions and student autonomy within tight instructional schedules. 

• Design Objective 3: Integrate scaffolding strategies that enable lecturers to guide 

student-led engagement even in time-constrained settings. 

• Design Objective 4: Address equity of access by accounting for infrastructural 

differences in internet connectivity and device availability. 

 

Data collected during the analysis phase directly informed the initial redesign 

decisions for the first DBR cycle. Interview findings regarding limited time for collaborative 

work led to the alignment of Discord tasks with specific syllabus topics and structured time 

allocations. Survey results indicating unstable internet connectivity informed the 

prioritisation of text-based channels and asynchronous options alongside synchronous 

interaction. Lecturer feedback highlighting students’ unfamiliarity with Discord guided the 

implementation of simplified server navigation and explicit onboarding instructions. These 

data-driven adjustments ensured that the intervention design responded directly to contextual 

and infrastructural constraints identified during Phase 1. 
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3.5.2 Phase 2: Design & Construction 

Drawing on initial design objectives, a Discord server prototype (Figure 3.2) was 

developed and iteratively refined to address time constraints, connectivity challenges, and 

the need for structured online collaboration. The design process involved:  

 

a) Discord Server Layout  

• Lobby Channel: A general text channel for announcements, informal discussions, 

and general inquiries. The purpose of this space was to foster community building 

and helped students transition to more focused academic conversations. 

• Topic-Specific Channels (Figure 3.3): Dedicated channels for subject-related 

discussions, sharing of lecture slides, recommended readings, and YouTube videos. 

These channels helped students engage in in-depth, topic-centered interactions 

without distractions  

 

Figure 3.2: Discord Server Prototype 
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Figure 3.3: Lobby and Topic-Specific Text Channel 

 

 

 

• Private Group Project Text Channels (Figure 3.4).: Workspaces for both large 

teams and smaller subgroups, allowing students to collaborate on project-based tasks. 

Each group could brainstorm ideas, share drafts, and track progress in a contained 

environment that minimised clutter  

• Voice Channels with Video and Screen-Sharing: Real-time collaboration spaces for 

synchronous discussions, mini-lectures, consultation, and immediate feedback to 

simulate the interactive elements of a physical classroom. 

 

 

 

 

Lobby Channel 

Topic-Specific 

Channel 
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Figure 3.4: Private Group Text and Voice Channel 

 

 

b) User Role Assignments (Figure 3.5) 

• Researcher: Act as primary moderator and has observational rights, allowing for 

naturalistic data collection (e.g. participation patterns) without altering the flow of 

student interaction. 

• Lecturer: Granted moderator privileges to pin important messages, manage 

respectful discourse, and provide academic materials. 

• Student: Standard permissions to participate in discussions, share materials, and 

collaborate. Students were grouped in small teams (6 groups of 5 members each) for 

targeted tasks and large teams (2 groups of 15) for broader discussions. 

 

Private Group Text 

Channel 

Voice Channel 
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Figure 3.5: Role Assignments Features 

 

Discord prototype was reviewed by a matriculation lead trainer for digital classrooms 

(refer Appendix B; Expert 1). Expert feedback from his review helped refine channel 

layouts, role assignments, and real-time collaboration features to align with best practices in 

digital pedagogy. 

 

c) Participant Group Configurations 

 Participants were assigned to different group arrangements according to each DBR 

cycle’s design requirements. Table 3.4 summarizes the distribution of student groups across 

the seven iterative designs. For tasks involving the same group size (e.g., five-member teams 

or larger 15-member teams), the same core membership was preserved to maintain 

consistency in data collection and facilitate longitudinal comparisons. 

 

User Role 

Assignment 
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Table 3.4: Overview of Participant Groups in Iterative Designs 

Task Total No. of 

Groups 

No. of Members 

per Group 

Group Members 

Task 1:  

Discord as OCL Tool 

 

 

6 

 

 

5 

• Group 1: S1–S5 

• Group 2: S6–S10 

• Group 3: S11–S15 

• Group 4: S16–S20 

• Group 5: S21–S25 

• Group 6: S26–S30 

Task 2:  

Synchronous Activity 

Task 3:  

Asynchronous Activity 

Task 4:  

Large Group Activity 

2 15 • Group 1: S1–S15 

• Group 2: S16–S30 

Task 5:  

Small Group Activity 

 

 

6 

 

 

5 

• Group 1: S1–S5 

• Group 2: S6–S10 

• Group 3: S11–S15 

• Group 4: S16–S20 

• Group 5: S21–S25 

• Group 6: S26–S30 

Task 6:  

Lecturer-Student Interaction 

Task 7:  

Student-Student Interaction 

 

d) Iterative Tasks & Cycles  

As shown in Table 3.5, the intervention was structured into seven iterative tasks 

conducted over a period of 15 weeks of Semester 1 Session 2024/2025. Each task was 

designed to address a specific research question (RQ) and an accompanying AT component 

within the OCL environment (refer Appendix C for full instruction details of each task). 

The sequence of tasks allowed for progressive refinement across iterations. Each cycle 

concluded with data collection through focus groups, reflective journals, and online 

observations, followed by adjustments to tool design, rules, group structures, and facilitation 

strategies. By the final cycle, these iterative refinements yielded a cohesive Discord-

mediated OCL model tailored to the exam-driven Biology context. 

 

 

 

 

 

 

 



91 

 

Table 3.5: Intervention Iterative Tasks & Cycles 

Task Week Design Objective Biology Topic AT 

Element 

Data Collection & 

Instruments 

1 1-2 To familiarize students 

with Discord’s features 

and establish basic 

norms for online 

collaboration. 

Molecules of Life 

Tools 

(RQ1) 

1. Lecturer’s reflective 

journal 

2. Focus Group 

Interview (end of 

Week 2) 

2 3-5 To investigate how 

synchronous 

interaction affects 

student collaboration 

Cell Division 

Rules 

(RQ2) 

1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 5) 

3 6-8 To examine how 

asynchronous 

discussions influence 

student collaboration 

Genetic 

Inheritance 

1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 8) 

4 9-10 To explore the 

dynamics and division 

of labour in large 

groups for OCL 

Expression of 

Biological 

Information 

Division of 

Labour 

(RQ3) 

1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 10) 

5 11-12 To explore the 

dynamics and division 

of labour in small 

groups for OCL 

Mutation 1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 12) 

6 13-14 To evaluate how 

lecturer facilitation 

shapes community 

dynamics for OCL 

Recombinant 

DNA Technology 

Community 

(RQ4) 

1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 14) 

7 15 To evaluate how peer-

collaboration shapes 

community dynamics 

for OCL 

Reproduction and 

Development 

1. Lecturer’s reflective 

journal 

2. Online Observation  

3. Focus Group 

Interview (end of 

Week 15) 

 

Following each DBR iteration, data from online observations, focus group interviews 

and the lecturer’s reflective journal were systematically analysed to inform subsequent 

redesign decisions. For example, observational data from early synchronous sessions 

revealed uneven participation and connectivity disruptions which led to the redesign of later 
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tasks to incorporate smaller group discussions and increased reliance on asynchronous 

follow-up activities. Entries in the lecturer’s reflective journal noting reduced engagement 

during extended voice sessions informed the introduction of clearer time structures and 

scaffolded prompts in subsequent cycles. Focus group feedback indicating confusion in 

large-group coordination resulted in clearer role assignments and the use of moderator-

supported sub-channels in later iterations. Each modification was therefore grounded in 

empirical evidence from the preceding cycle, ensuring that redesign decisions were 

systematically informed by collected data. Table 3.6 summarises how the seven tasks were 

organised into four structured iterative DBR cycles, indicating the number of cycles 

undertaken and the corresponding levels of refinement across the intervention: 

 

Table 3.6: DBR Cycles and Refinement Levels 

DBR Cycle Tasks AT Focus Primary Refinement Level 

Cycle 1 1 Tools (RQ1) Foundational usability 

adjustments 

Cycle 2 2-3 Rules (RQ2) Communication structure 

refinement 

Cycle 3 4-5 
Division of Labour 

(RQ3) 
 

Group configuration 

restructuring 

Cycle 4 6-7 Community (RQ4) Facilitation and interaction 

enhancement 

 

Furthermore, to demonstrate how each AT element explicitly guided the DBR phases 

of design, implementation, evaluation, and redesign, Table 3.7 presents the alignment 

between AT components and the DBR process: 
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Table 3.7: Alignment of AT Elements with DBR Phases 

AT Element Design 

Consideration 

Implementation 

Focus 

Evaluation Lens Nature of 

Redesign 

Tools Platform structure and 

usability 

Server layout and 

onboarding 

Mediating artefact 

effectiveness 

Interface 

simplification 

Rules 

 

Communication 

protocols 

Sync/async task 

design 

Norm alignment and 

participation balance 

Modality 

adjustment 

 

Division of 

Labour 

Group size and role 

allocation 

Collaborative task 

structuring 

Participation equity 

and coordination 

Role  

clarification 

Community Facilitation strategy Lecturer–student 

and peer interaction 

Social presence and 

engagement 

Moderation 

refinement 

 

All Biology topics across the seven tasks underwent review by an experienced 

subject-matter expert (refer Appendix B; Expert 2) to ensure content accuracy and 

alignment with learning objectives. Additionally, based on the findings of the preliminary 

interview, several strategies were incorporated to ensure inclusive engagement, recognising 

that participants had varying levels of internet connectivity. These strategies aimed to 

minimise technical barriers and create a more accessible OCL environment: 

• Strategy 1: Participants with reliable broadband connections were encouraged to 

join live voice calls, while those with weaker internet access could opt for text-based 

discussions.  

• Strategy 2: Asynchronous scaffolds (e.g. written task guides and pre-recorded 

instructions) and extended deadlines were implemented to support students who 

needed to log in during off-peak hours or conserve data.  

• Strategy 3: Essential slides and reading assignments were compressed into smaller 

file sizes, ensuring that students with limited connectivity could still access important 

content.  
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3.5.3 Phase 3: Evaluation & Reflection 

Once Discord server was fully operational and initial tasks were implemented, the 

evaluation and reflection phase was initiated following each major task in iterative cycles as 

illustrated in Figure 3.6. Data were collected through focus group interviews, online 

observations, and reflective journaling to investigate participants’ interactions within 

Discord, identify factors that facilitated or hindered collaboration, and assess the extent to 

which the tasks fostered deeper engagement with Biology content. 

 

Figure 3.6: Iterative Task Cycles Flowchart 

 

After each cycle, the researcher identified emerging contradictions or tensions that 

constrained effective OCL. These qualitative insights informed iterative design revisions 

including adjustments to the server’s structure and the implementation of more flexible 

scheduling for OCL discussions. Each modification was tested in next cycles, forming a 
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continuous improvement loop. Through ongoing evaluation, redesign, and iteration, the 

intervention progressively evolved into a cohesive framework. This process led to the 

development of a comprehensive set of design principles (RQ5) for effectively embedding 

OCL within an exam-oriented Biology learning context.  
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3.6 Data Collection Methods 

Data collection used qualitative methods aligned with the iterative cycles of DBR 

and the contextual depth of the case study approach. Students’ focus group interviews, 

lecturer reflective journals, and online observations provided comprehensive insights into 

student engagement, collaborative dynamics, and the interaction between technology and 

pedagogical practices. This triangulation approach (Creswell & Poth, 2018) strengthened the 

credibility of the research by enabling cross-verification of student accounts, lecturer 

reflections, and researcher observations. All instruments and interview questions were 

reviewed by two UNIMAS experts (refer to Appendix B; Expert 1 and 2) to ensure their 

validity and alignment with best practices in educational research. Revisions were made 

based on expert feedback. 

 

3.6.1 Students’ Focus Group Interviews 

Focus group interviews were conducted at the end of each task to gather collective 

insights into participants’ perceptions and experiences throughout each DBR iteration (Task 

1-7). Across the seven DBR tasks, a total of seven focus group sessions were conducted (one 

session per task). All 30 students participated in each session, resulting in seven full-cohort 

focus group discussions over the 15-week intervention. Engaging students in semi-structured 

group discussions allowed deeper exploration into the effectiveness or challenges of 

Discord-mediated collaborative tasks (Morgan, 1997). The group setting aligns with 

Vygotsky's (1978) principles that knowledge is socially co-constructed, revealing complex 

group dynamics and shared cultural understandings that individual interviews might 

overlook (Krueger & Casey, 2015; CohenMiller & Izekenova, 2022). Furthermore, group 

interactions prompted spontaneous reflections among students, enriching data on their 
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interpretations of collaborative activities and related contextual influences (Schilling et al., 

2024). Focus groups were strategically scheduled immediately after each task iteration from 

Week 1–15, ensuring timely and contextually relevant feedback (Barab & Squire, 2004). 

Conducting sessions soon after task completion helped reduce memory lapses and allowed 

participants to readily discuss their fresh experiences (Nobrega et al., 2021). 

Since most discussions occurred in Discord text channels, students benefitted from 

the platform's familiarity and experienced fewer inhibitions compared to face-to-face 

settings (Hinkes, 2021). Text-based focus groups also promoted candid expression by 

reducing social pressure and enabling participation across time and space. Member checking 

was employed for clarification when necessary, ensuring accurate interpretation of 

participant responses. This approach supported the multi-voiced nature of collaborative 

learning environments (Engeström, 2001), fostering collective shaping of insights through 

iterative dialogue (Daniels et al., 2019; Schilling et al., 2024). 

A semi-structured interview protocol (refer Appendix D) with open-ended questions 

guided discussions, addressing topics such as Discord usage, group norms, lecturer 

influence, and learning outcomes. Each session lasted approximately 30–45 minutes, 

balancing comprehensive data collection with consideration for students' academic 

workloads (Adler et al., 2019). Data transcripts (see sample in Appendix D) were 

systematically exported, anonymized using pseudonyms (S1–S30), and securely stored on 

password-protected devices. These transcripts provided critical qualitative data for thematic 

analysis (Section 3.7), capturing evolving student perspectives on collaborative interactions 

mediated by Discord. 
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3.6.2 Lecturer’s Reflective Journal 

The lecturer’s reflective journal served as a critical qualitative data source, 

systematically documenting evolving instructional perspectives, pedagogical strategies, and 

experiential insights throughout the OCL intervention (Task 1-7). Reflective journals are 

widely acknowledged in educational research as effective tools for capturing detailed 

accounts of instructional practice, particularly in digital and blended learning contexts (Putri, 

2020; Taşdemir & Gümüşok, 2023). Recent studies further validate the methodological 

value of instructor journals in tracking pedagogical reasoning, professional growth, and 

adaptation to online platforms (Perrotta & Bohan, 2020; Babinská & Pleschová, 2024). 

These journals encompass various forms of reflection including event-oriented 

entries that describe immediate instructional actions (Nalani et al., 2021), meditative entries 

that foster introspection and self-awareness (Park et al., 2020), critical entries that support 

problem-solving and integration of theoretical knowledge (Barham, 2023), and conferencing 

journals that promote reflective dialogue through interactive written exchanges 

(Maneepakhathorn, 2023). Each instructional task cycle was accompanied by guided open-

ended prompts (refer Appendix E) which encouraged the lecturer to document real-time 

teaching experiences, identify barriers to collaboration or conceptual understanding, and 

propose responsive refinements. This process enabled the capture of authentic instructional 

insights grounded in day-to-day classroom realities and digital interactions, particularly 

those mediated via Discord. 
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All journal entries (see transcripts in Appendix E) were confidentially recorded 

within a private lecturer-only text channel on the course Discord server. This design choice 

promoted privacy, psychological safety, and genuine self-reflection (Perrotta & Bohan, 

2020; Putri, 2020). The lecturer was clearly informed that reflections were not evaluated for 

correctness but instead valued as iterative contributions to improving the instructional design 

and alignment of the OCL framework with students’ evolving learning needs. This reflective 

practice is aligned with constructivist pedagogical principles where continuous situated 

reflection informs the refinement of teaching approaches within technology-enhanced 

learning environments (Barham, 2023). The journal played a formative role in shaping the 

DBR cycles, offering rich and contextual insights into lecturer decision-making and 

instructional responsiveness in OCL. 

 

3.6.3 Online Observations 

Online observations were systematically employed to document real-time 

collaborative interactions within Discord channels (Tasks 2–7 only). A total of six structured 

online observation sessions were conducted, corresponding to Tasks 2 through 7. Each 

observation session lasted approximately 60–90 minutes, depending on the duration of 

synchronous discussions and the activity level within asynchronous text channels during the 

designated task period. These observations provided critical insights into students’ authentic 

behaviours, extending beyond their self-reported perceptions (Yin, 2018). By closely 

monitoring asynchronous text-based discussions and live synchronous voice interactions (no 

recordings were made in accordance with conditional ethical approval in Section 3.9), the 

researcher examined student engagement, group cohesion, conversational flow, and 

evolving collaboration patterns across the DBR cycles (refer Appendix F for observation 
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logs and notes). This method ensured a grounded interpretation of interactional dynamics 

that aligned with or diverged from participants’ reflections (González & Ponce, 2024). To 

safeguard participant privacy, data collection was limited to public Discord channels 

explicitly designated for group work with private or direct messages intentionally excluded 

in accordance with ethical research standards (Müller, 2023). 

Data were collected using a structured observational checklist designed to assess four 

key dimensions of collaborative learning: Participation Level, Reciprocity, Social 

Engagement, and Cognitive Depth. Each dimension was evaluated through observable 

behaviours classified as either “High” or “Low”, supporting clear, consistent, and replicable 

interpretation of student interactions (Horvitz et al., 2024). The researcher remained 

critically aware of the potential for interpretive bias in qualitative coding, applying the 

checklist systematically to enhance reliability (Burke et al., 2024). The following are the 

criteria used to qualitatively assess each dimension: 

 

a) Participation Level  

This dimension captured the consistency and initiative of student contributions including the 

frequency of posts, responsiveness, and the extent to which learners initiated or sustained 

discussion threads. This aligns with prior research emphasizing the importance of regular 

presence and initiative in digital collaboration (González & Ponce, 2024): 

• High Participation involved frequent and proactive engagement including initiation 

of new discussions and timely meaningful contributions across tasks.  

• Low Participation reflected sporadic engagement, limited initiative, and posting 

primarily in response to prompts. 
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b) Reciprocity Level  

Reciprocity examined the depth and mutuality of exchanges, focusing on how effectively 

learners responded to, built upon, or extended peers’ ideas. These behaviours are indicative 

of collaborative knowledge construction as observed in asynchronous online forums 

(Almodiel, 2022).   

• High Reciprocity featured multi-turn dialogues, collaborative idea-building, 

clarifying questions, and mutual acknowledgment. 

• Low Reciprocity interactions were brief, isolated, and lacked interdependence in the 

conversation flow. 

 

c) Social Engagement  

Social engagement assessed the emotional and interpersonal tone of discourse including 

expressions of support, humour, empathy, and non-verbal cues like emojis.  Such markers 

are essential for understanding interpersonal rapport in online learning communities (Müller, 

2023). 

• High Social Engagement was evident through warm, expressive, and community-

oriented interactions that fostered group cohesion. 

• Low Social Engagement consisted of transactional and task-oriented communication 

with minimal affective expression. 
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d) Cognitive Depth  

This dimension reflected the intellectual complexity of student discussions. It included 

evidence of analytical questioning, reflective thinking, conceptual application, and 

collaborative problem-solving. This categorization aligns with the ICAP (Interactive–

Constructive–Active–Passive) framework used to evaluate student engagement in digital 

forums (Burke et al., 2024).  

• High Cognitive Depth involved extended reasoning, integration of biological 

concepts, and thoughtful application of knowledge to task demands. 

• Low Cognitive Depth was marked by surface-level exchanges focused primarily on 

task management or factual clarification. 

 

All individual contributions were analyzed per task with data synthesised into group-

level profiles capturing emergent collaborative patterns across the four dimensions. These 

summaries were narratively presented to depict evolving interactional dynamics within each 

group and across DBR iterations, thereby offering a comprehensive qualitative 

understanding of how students engaged with Discord-mediated collaborative learning 

environment (Horvitz et al., 2024). 
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3.7 Thematic Analysis 

A thematic analysis was conducted on the qualitative data obtained from focus group 

interview transcripts, reflective journal entries, and online observation notes. The analysis 

drew on the six-phase framework proposed by Braun and Clarke (2006) with Atlas.ti 2024 

as the primary software for organizing, coding, and synthesizing data (see Figure 3.7). The 

purpose of employing thematic analysis was to systematically identify patterns that directly 

addressed RQ1–RQ4 and to map these patterns onto the relevant AT components (Tool, 

Rules, Division of Labour, and Community), thereby ensuring analytical alignment between 

data interpretation and the study’s conceptual framework. 

 

a) Phase 1: Familiarization  

The researcher commenced by conducting multiple thorough readings of all 

qualitative data sources. This immersive reading process aimed primarily to develop a 

comprehensive understanding of the collected data. At this preliminary stage, no formal 

coding or categorization was undertaken. Instead, the researcher engaged in reflective 

analysis to identify initial themes, recurrent issues, or noteworthy patterns. Particular 

attention was given to capturing the holistic essence of participants’ perceptions of OCL 

while noting emerging concerns and contextual complexities. During this phase, preliminary 

observations were tentatively linked to the research questions to guide subsequent coding 

toward issues relevant to Discord’s mediating role (RQ1), communication norms (RQ2), 

group configurations (RQ3), and interactional dynamics (RQ4). 
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Figure 3.7: Screenshot of ATLAS.ti project interface 

 

 

b) Phase 2: Generating Initial Codes  

Relevant codes were systematically labelled from the data using Atlas.ti 2024 upon 

completion of the familiarization stage (Figure 3.8). Open coding was employed to assign 

descriptive codes both inductively based on emergent perspectives from participant 

responses and deductively guided by existing literature and theoretical frameworks.   

 

 

Figure 3.8: Document Manager view in ATLAS.ti 
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For example, statements such as “Discord consume lots of data” were coded as High 

Data Usage, while remarks like “I prefer synchronous because we can finish the task 

immediately” were labelled Time Saving. Similarly, a comment such as “When we get fast 

reply from the lecturer, we feel more confident to continue the discussion” was coded as 

Immediate Support, whereas the statement “Sometimes only two or three people talk, others 

just remain silent” was coded as Uneven Participation. The initial coding approach was 

deliberately inclusive to ensure that a comprehensive range of insights was captured and 

could be further explored in the next stages of analysis. Each code was subsequently 

examined in relation to the relevant research question and AT component to ensure that the 

analytic process remained conceptually anchored rather than purely descriptive. 

To enhance analytic credibility and reduce potential researcher bias, a secondary 

coder from the researcher’s academic circle was appointed to review a subset of the coded 

transcripts (approximately 20% of the dataset). The secondary coder examined the alignment 

between selected data excerpts and their assigned codes and provided feedback on coding 

consistency and conceptual clarity. Any discrepancies in interpretation were discussed and 

resolved collaboratively, leading to refinement of selected code labels and consolidation of 

overlapping categories. This process strengthened coding reliability and supported the 

trustworthiness of the thematic analysis. 

 

 

c) Phase 3: Searching for Themes  

Following the initial coding, related codes were clustered into preliminary themes. 

Codes reflecting similar concepts were systematically grouped to examine conceptual 

relationships (Figure 3.9). For instance, codes such as High Data Usage, Slow Startup, Small 

File Upload Size, and Notification Problems were combined into a candidate theme titled 
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"Technical Issues". Similarly, codes representing constructive group interactions including 

Prompt Feedback and Group Support formed the basis of a potential theme labelled 

"Effective Communication". For example, the student statement “Sometimes when we 

discuss in voice channel, I cannot follow because the internet lag and people talk too fast” 

was initially coded as Unstable Internet Connection and Difficulty Following Discussion. 

These codes were subsequently clustered with related codes such as High Data Usage and 

Internet Connection Dependent and later refined under the broader theme Connectivity 

Issues. Likewise, coded excerpts such as Immediate Lecturer Support and Prompt Feedback 

were grouped under the developing theme Lecturer Presence which was later positioned 

within the broader AT component of Community. 

 

 

Figure 3.9: Coded transcript in ATLAS.ti 
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Throughout this iterative process, the researcher continuously referred back to 

underlying data excerpts (quotations) to ensure that the identified clusters authentically 

captured participants’ experiences. Atlas.ti facilitated this verification by enabling quick 

retrieval and review of all data segments associated with specific codes, thereby supporting 

rigorous and comprehensive theme development. At this stage, emerging themes were 

explicitly cross-checked against the research questions to ensure that each theme contributed 

directly to answering at least one RQ rather than remaining as an isolated descriptive 

category. 

 

d) Phase 4: Reviewing Themes  

Next, each candidate theme was carefully assessed for internal coherence and 

alignment with the underlying data. This involved verifying that all quotations linked to each 

theme consistently reflected its central concept (Figure 3.10). When thematic overlaps were 

identified, themes were either merged or reorganized to enhance clarity and coherence. For 

example, the code High Data Usage was integrated with Internet Connection Dependent 

into the broader theme Connectivity Issues.  
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Figure 3.10: Code Group Manager in ATLAS.ti 

 

 

Similarly, Effective Communication was subdivided into Instant Feedback and 

Active Engagement, emphasizing the distinction between immediate support and sustained 

interaction. Additionally, potential overlaps or closely related codes such as Low 

Participation frequently co-occurring with Connectivity Issues were identified for further 

analysis. Codes were retained within a theme only if they demonstrated strong conceptual 

alignment with the central meaning of the theme and were supported by multiple data 

excerpts across at least two data sources (e.g., focus group and observation, or journal and 

focus group). Codes that appeared in isolated instances, lacked sufficient supporting 

quotations, or showed weak alignment with the developing thematic structure were not 

immediately incorporated into the main thematic framework. Instead, these codes were re-

examined through triangulation with other data sources to determine whether they 

represented emerging patterns or context-specific anomalies. Codes that continued to lack 

conceptual coherence after cross-source comparison were deferred from final theme 
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construction, and their exclusion was documented in analytic memos to maintain an audit 

trail of decision-making. This review phase ensured that only analytically meaningful 

themes capable of illuminating Discord’s mediating functions and interactional dynamics in 

relation to the RQs were retained for final interpretation. 

 

e) Phase 5: Defining and Naming Themes  

After refinement, each theme was meticulously defined to clearly articulate its 

conceptual scope within the context of OCL. Themes were refined and named to accurately 

reflect their central ideas such as “Privacy and Anonymity Settings” which captured 

participants' appreciation for Discord’s controls over personal information disclosure and 

“Scheduling Conflicts in Synchronous OCL” which described the logistical challenges 

participants faced when coordinating synchronous activities. Additionally, sub-themes were 

established where needed to highlight specific dimensions within broader thematic 

categories. Throughout this process, the researcher continuously drew upon participant 

quotations, observational data, and reflective journal entries to ensure that theme definitions 

and labels authentically represented participants' experiences and the contextual 

complexities associated with OCL. Each finalised theme was explicitly positioned within 

the relevant AT element and linked to the corresponding research question to preserve 

theoretical coherence and analytical precision. 

 

f) Phase 6: Final Interpretation  

Finally, the researcher integrated the identified themes into a structured interpretation 

aligned with the research questions and theoretical framework using a Thematic Analysis 

Matrix (refer Appendix J). Key themes were illustrated using representative data extracts, 

clearly conveying each theme's significance and practical implications. For example, the 
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theme “Boosting Productivity in Lecturer-Student OCL Community” was supported by 

participant quotes such as: “We can finish our task faster when the lecturer is present 

because we get immediate clarification” (S3). Reflexivity was maintained throughout the 

interpretive phase by revisiting reflective memos to ensure interpretations were grounded in 

the data. The thematic findings were then connected to the broader DBR context, showing 

how the analysis informed iterative improvements to Discord-based tools and guided 

pedagogical strategies for effective OCL. By explicitly aligning each interpretive insight 

with the relevant RQ and AT construct, the final analysis demonstrates how thematic 

patterns move beyond description to provide theoretically grounded explanations of how 

Discord mediates OCL within the matriculation context. 
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3.8 Trustworthiness & Rigour 

This research followed Lincoln and Guba (1985) framework to ensure credibility, 

transferability, dependability, and confirmability of its qualitative findings. These criteria 

are foundational for establishing trustworthiness in qualitative research: 

 

• Credibility: The research intervention spanned 15 weeks, allowing sufficient time 

to observe changes in students' use of Discord across iterative cycles. Prolonged 

engagement and persistent observation support the authenticity of qualitative data 

(Lincoln & Guba, 1985). Preliminary focus group findings were shared with 

participants as a form of member checking, which is a recommended strategy to 

confirm that recorded responses accurately reflect participants’ experiences (Birt et 

al., 2016). Member checking was conducted after each focus group through a brief 

summary posted in the designated Discord channel. Participants were invited to 

confirm accuracy or clarify meaning within a 3–5 day response window. Where 

ambiguities arose, follow-up prompts were issued and summaries revised 

accordingly. Minor factual corrections were amended immediately, while 

interpretive clarifications were documented in analytic memos and incorporated into 

subsequent coding. This process preserved participants’ intended meanings while 

maintaining an auditable record of revisions. Additionally, data triangulation across 

multiple sources including focus groups, lecturer’s reflective journal, and online 

observations was employed to verify the consistency of emerging patterns (Yin, 

2018). 

 

• Transferability: The research provides thick and detailed descriptions of the 

research context including the structure of Malaysian matriculation system, cultural 
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expectations, and the implementation of Discord. Such rich contextual information 

enables readers to assess whether findings are applicable to other similar educational 

environments (Merriam & Tisdell, 2016). Emphasis on institutional constraints and 

the exam-driven culture further supports readers in making informed transferability 

judgments (Tracy, 2010). 

 

• Dependability: A detailed audit trail was maintained through researcher memos 

which systematically documented design decisions, contradictions, and iterative 

modifications across each DBR cycle as further elaborated in Chapter 4. These 

memos served not only as a methodological record but also as a practical tool for 

informing ongoing refinements to the instructional design. By tracing how emerging 

insights from participant feedback, observations, and reflections were translated into 

specific pedagogical and technical adjustments, the memos supported a transparent 

and coherent design process (Carcary, 2021). In addition, peer debriefing sessions 

were conducted with Expert 1 and Expert 2 after each cycle to obtain external 

feedback and critique, enhancing logical consistency and ensuring alignment 

between the research data and evolving intervention design (Spall, 1998). 

 

• Confirmability: The researcher engaged in regular reflexivity by recording personal 

assumptions and potential biases after each coding session. This helped reduce the 

risk of subjective interpretation influencing the findings (Olmos-Vega et al., 2023). 

A secondary coder from the researcher's circle was appointed to assist with the 

coding process. This individual reviewed a subset of the focus group transcripts, and 

any differences in coding were resolved collaboratively, thereby enhancing the 

consistency and reliability of the thematic analysis (O’Connor & Joffe, 2020). 
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3.9 Ethical Considerations 

The following were the ethics considerations of this research: 

• Ethical Approvals: Formal approval was obtained from the following bodies: 

Malaysian Ministry of Education (MoE) via the Educational Research Application 

System (eRAS 2.0) [Ref. No: KPM.600-3/2/3-eras (18676)]; Matriculation Division; 

UNIMAS Human Research Ethics Committee [Ref. No: UNIMAS/TNC(PI)/09 – 

65/02 (80)], and Director of the participating matriculation college (refer Appendix 

G). 

• Participant Briefing and Consent: All relevant personnel were approached in 

person. The researcher clearly explained the aims of the study and assured 

participants of confidentiality. Written informed consent was obtained (refer 

Appendix H) and participants were informed of their right to withdraw at any time 

without penalty. 

• Anonymity and Confidentiality: The anonymity of participants and the 

participating institution was strictly maintained. No identifying information was 

included in any publications, presentations, or report. 

• Data Protection and Storage: All digital data were encrypted and stored on 

password-protected drives. Data access was restricted to the researcher alone. 

• Dissemination of Findings and Publication Approval: The final findings were 

formally presented to the MoE (Matriculation Division) and the participating 

matriculation college in both hardcopy and softcopy formats. Any publications 

derived from this research were submitted only after securing permission from the 

Malaysian MoE. 
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3.10 Chapter Summary 

This chapter has presented the methodological framework for investigating Discord-

mediated OCL in a Malaysian Biology matriculation setting. Guided by the social 

constructivist worldview, the research adopts DBR approach within a single-case study 

design to generate iterative and in-depth insights into collaborative learning under time-

constraint conditions. AT serves as the guiding lens, ensuring that each design cycle 

addresses the roles of Tools (RQ1), Rules (RQ2), Division of Labour (RQ3), and 

Community (RQ4) in shaping the OCL environment. The data collection strategy which 

includes focus group interviews, lecturer’s reflective journal, and online observations 

ensures methodological triangulation and supports an in-depth exploration of participant 

engagement. Detailed procedures for thematic analysis, reflexivity, and iterative feedback 

loops have been described along with considerations of ethical considerations and 

trustworthiness. The next chapter will present the empirical findings, illustrating how 

participants navigated and adapted to Discord’s features and limitations throughout the 

iterative development of the intervention. 
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CHAPTER 4  
 

RESULTS & DISCUSSION 

4.1 Chapter Overview 

This chapter presents the findings and analysis from seven tasks that explored the 

use of Discord in facilitating OCL among Biology matriculation students. Section 4.2 

examines how the features of Discord served as mediating tools that influenced student 

interaction and academic engagement (RQ1). Section 4.3 addresses the role of 

communication rules, both synchronous and asynchronous, and their impact on collaborative 

outcomes (RQ2). Section 4.4 investigates the effects of group size and division of labour on 

task execution, comparing the advantages and disadvantages of large groups (15 members) 

and small groups (5 members) (RQ3). Section 4.5 focuses on community dynamics, 

specifically lecturer–student and student–student interactions, and discusses how these 

relationships either supported or hindered meaningful online collaboration (RQ4). Each 

section applies AT to identify contradictions, tensions, and potential improvements for OCL 

design in Biology matriculation settings. 
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4.2 Discord as Mediating Tool in OCL  

At the beginning of the semester (Week 1–2), a dedicated Discord server comprising 

20 text and voice channels was established to mediate OCL in Biology (Figure 4.1). The 

channels were organized to support various collaborative needs such as announcements 

(#lobby), Q&A per chapter (e.g. #chapter-1, #chapter-2), group tasks (#group-t3), and 

resource sharing (#biology-syllabus, #compact-notes, #practicum). All participants were 

assigned the “Student” role, while the lecturer and researcher held moderator privileges to 

manage channel access and coordination. 

 

Figure 4.1: Screenshot of Discord Server Prototype 

 

 

Since participants were unfamiliar with Discord for academic collaboration, Task 1 

(refer Appendix C for instruction details) aimed to introduce the platform through a face-

to-face orientation, complemented by a pinned instructional YouTube video (“How to Use 

Discord 2024”) in the #lobby channel. Synchronous and asynchronous activities were 

implemented to help students explore Discord features and establish initial norms of 

collaboration. This task was aligned with the Tools element of AT (RQ1) and focused on the 

Biology topic “Molecules of Life”. 
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Students were grouped and assigned to select one subtopic (water, carbohydrates, 

lipids, proteins, or nucleic acids), discuss its structural components and biological roles, and 

co-create an infographic using collaborative features on Discord. The infographic was 

evaluated based on content accuracy, visual design, creativity, and key concepts (refer 

Appendix I for student work sample). Data were collected through the lecturer’s reflective 

journal and a focus group interview conducted at the end of Week 2 (no online observation 

was conducted for this introductory stage). 
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4.2.1 Results 

Positive Themes 

 

Theme 1: Intuitive Interface and Design 

Focus group participants consistently praised Discord for its intuitive and user-

friendly interface, often drawing favourable comparisons with other platforms. For example, 

S1 (FG1) remarked, “Discord has a user-friendly interface. It is easy to learn how to use it. 

And it is easy to send file, just two taps and file sent” [Code: Easy to Learn]. Similarly, S22 

(FG5) highlighted the platform’s organizational benefits over WhatsApp, stating, “Discord 

interface is more user-friendly… not crowded by the group chats like in WhatsApp.” [Code: 

Organized Layout]. Participants S14 (FG3) and S2 (FG1) likewise described how Discord’s 

intuitive layout encouraged them to share materials more confidently right from their first 

encounter with the platform [Code: Confident Engagement]. 

The lecturer’s reflective journal supported these sentiments, observing that minimal 

time was needed for students to master basic features such as text channels and file sharing 

[Code: Easy to Learn]. According to the journal, this ease of adoption allowed participants 

to focus on critical discourse rather than struggling with technical barriers [Code: Easy to 

Learn]. The lecturer also noted that the presence of informal elements such as emojis 

contributed to an atmosphere of relaxed but productive engagement, thus lowering 

communication hesitations for new users [Code: Confident Engagement]. 

In summary, the convergence of focus group responses and lecturer reflections 

indicates that Discord’s intuitive interface reduced technological barriers, enhanced early 

user confidence, and enabled students to prioritise academic engagement over platform 

navigation. The theme therefore underscores how interface design functioned as a 
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foundational enabler of effective OCL within the matriculation context. These findings 

directly address RQ1 by demonstrating how Discord’s interface design functioned as a 

mediating Tool that reduced technological friction and supported early collaborative 

engagement in Biology OCL tasks. 

Table 4.1: Summary of Theme: Intuitive Interface and Design 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Easy to Learn “Discord has a user-friendly interface. It is 

easy to learn how to use it... just two taps 

and file sent.” – S1 (FG1) 

Lecturer observed students quickly 

mastered basic features such as channels 

and file sharing. 

Organized 

Layout 

“Discord interface is more user-friendly… 

not crowded by the group chats like in 

WhatsApp.” – S22 (FG5) 

Journal noted the clean layout helped 

reduce confusion compared to 

messaging apps. 

Confident 

Engagement 

“We were more confident to share 

materials from the start.” – S14/S2 

(FG3/FG1, paraphrased) 

Journal reported that emojis and 

informal tools encouraged early, relaxed 

participation. 

 

Theme 2: Effective Channel Organization 

Many participants found Discord’s channel-based structure crucial for keeping 

discussions clear and on-topic. S4 (FG1) remarked, “I prefer to use Discord. It is much 

organized… for online learning.” [Code: Organized for Learning]. S21 (FG5) underlined, 

“We can divide the topics into smaller specific divisions.” [Code: Topic-Specific Channels] 

instead of mixing everything in a single chat thread. Participant S10 (FG2) also appreciated 

how quick it was to locate the correct channel, noting, “You don’t need to search for it… you 

can see the class on the sidebar.” [Code: Easy Navigation]. 

The lecturer’s journal reinforced this praise, indicating that students were 

significantly more efficient when referencing prior threads and materials thanks to Discord’s 

clearly labelled channels [Code: Organized for Learning]. The journal provided details on 

the creation of dedicated channels, including #tutorial-book and #practicum channels, which 

helped reduce confusion about where to post or locate information [Code: Topic-Specific 

Channels]. Although participants called for archiving old channels to avoid clutter, the 
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journal highlighted that Discord’s organizational strengths provided students with a clear 

advantage over messaging-only apps [Code: Easy Navigation]. 

In summary, the structured channel organization of Discord enhanced clarity, 

reduced informational overload, and supported efficient retrieval of academic content. By 

segmenting discussions into topic-specific spaces, the platform strengthened procedural 

order and minimized confusion, thereby facilitating more focused and productive OCL 

engagement within the matriculation setting. This theme addresses RQ1 by illustrating how 

Discord’s channel architecture structured knowledge flow and interaction patterns, thereby 

shaping the quality and efficiency of collaborative learning processes. 

Table 4.2: Summary of Theme: Effective Channel Organization 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Organized for 

Learning 

“I prefer to use Discord. It is much 

organized… for online learning.” – S4 

(FG1) 

Lecturer noted that clearly labelled 

channels helped students locate 

materials efficiently. 

Topic-Specific 

Channels 

“We can divide the topics into smaller 

specific divisions.” – S21 (FG5) 

Journal mentioned channels like 

#tutorial-book and #practicum reduced 

confusion. 

Easy Navigation “You don’t need to search for it… you can 

see the class on the sidebar.” – S10 (FG2) 

Lecturer observed that students accessed 

correct threads quickly without needing 

reminders. 

 

Theme 3: Accessible File Sharing and Multi-Device Sync 

Participants lauded Discord’s simplicity in file exchange and its seamless experience 

across different devices. S30 (FG6) acknowledged, “Discord makes it easier for us to send 

and receive learning materials quickly” [Code: Easy File Sharing], while S18 (FG4) added, 

“We can discuss and share task information and also ask task-related questions.” [Code: 

Integrated Collaboration] all in one integrated space. Reflecting on the archival aspect, S11 

(FG3) stated, “In Discord, we can find older materials easily because everything is clearly 

arranged by topic.” [Code: Archival Accessibility], highlighting the platform’s longevity for 

shared files in separate topical channels (e.g. #chapter-3-cell-division). 
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The lecturer observed in reflective journal entries that continuous multi-device 

syncing enabled students to switch between phones, tablets, and laptops without losing 

conversation threads or file access [Code: Multi-Device Synchronization]. S2 (FG1) 

specifically praised this feature, saying, “Discord can sync on all devices at the same time.” 

[Code: Multi-Device Synchronization]. However, the journal noted that while multi-device 

capabilities facilitated flexibility, certain students experienced lag or forced logouts when 

simultaneously logged in on multiple devices [Code: Multi-Device Synchronization]. 

Despite these minor setbacks, the key advantage of on-demand material sharing greatly 

supported real-time collaboration and resource retrieval [Code: Easy File Sharing].  

In summary, Discord’s accessible file-sharing functions and multi-device 

synchronization enhanced continuity, flexibility, and resource accessibility within OCL. The 

ability to retrieve archived materials, share documents instantly, and transition seamlessly 

across devices strengthened collaborative efficiency, although minor technical interruptions 

occasionally moderated this advantage. These findings further respond to RQ1 by showing 

how file accessibility and cross-device synchronization mediated sustained participation and 

resource continuity in time-sensitive Biology learning contexts. 

Table 4.3: Summary of Theme: Accessible File Sharing and Multi-Device Sync 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Easy File 

Sharing 

“Discord makes it easier for us to send 

and receive learning materials quickly.” – 

S30 (FG6) 

Lecturer noted students frequently 

shared resources with minimal technical 

barriers 

Integrated 

Collaboration 

“We can discuss and share task 

information… all in one integrated space.” 

– S18 (FG4) 

Journal highlighted Discord’s structure 

supported both conversation and file 

access. 

Archival 

Accessibility 

“We can find older materials easily 

because everything is clearly arranged by 

topic.” – S11 (FG3) 

Topic-specific channels helped students 

revisit materials from previous 

discussions. 

Multi-Device 

Synchronization 

“Discord can sync on all devices at the 

same time.” – S2 (FG1) 

Journal observed smooth device 

switching, though some users faced 

logout issues. 
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Theme 4: Versatile Collaboration Features 

Focus group discussions revealed appreciation for Discord’s range of 

communication tools, including text, voice, video, and interactive elements such as stickers 

and emojis. S10 (FG2) described how directly tagging lecturers facilitated academic 

inquiries, stating, “You get the response directly.” [Code: Direct Communication]. Similarly, 

S16 (FG4) remarked “Yes, I prefer Discord because it is fun to use, it has lots of cute stickers 

and emojis… suitable for collaborative discussion.” [Code: Engaging Environment], 

highlighting the contribution of informal features to a more comfortable and engaging 

learning environment. S6 (FG2) further emphasized that the use of voice channels supported 

group discussions for homework, thereby reducing instances of miscommunication [Code: 

Voice Channel Support]. 

According to the lecturer’s reflective journal, these diverse platform features fostered 

an inclusive environment in which students felt more at ease expressing themselves, whether 

through text or voice communication [Code: Voice Channel Support]. Additional elements 

such as music bots and quick GIF responses were noted to enhance group cohesion, with the 

journal documenting instances where playful exchanges led to increased trust among 

participants [Code: Engaging Environment]. However, the lecturer also cautioned that in the 

absence of clear guidelines, these same features could become sources of distraction [Code: 

Feature Richness vs. Distraction]. Thus, maintaining a balance between social interaction 

and academic focus was deemed essential to fully leveraging Discord’s collaborative 

potential in support of meaningful learning outcomes [Code: Feature Richness vs. 

Distraction]. 

In summary, Discord’s versatile communication features enriched OCL by enabling 

immediate lecturer access, multimodal interaction, and a socially engaging atmosphere that 
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strengthened group cohesion. Nevertheless, the same feature richness required structured 

facilitation to prevent distraction, underscoring the need for balanced integration of social 

and academic functions within collaborative learning environments. This theme addresses 

RQ1 by demonstrating how multimodal affordances both enhanced and constrained 

collaborative engagement, depending on the clarity of facilitative guidelines. 

Table 4.4: Summary of Theme: Versatile Collaboration Features 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Direct 

Communication 

“You get the response directly.” – S10 

(FG2) 

Lecturer observed that tagging and direct 

messaging improved immediacy of 

clarification. 

Engaging 

Environment 

“It is fun to use, got lots of cute stickers 

and emojis… suitable for collaborative 

discussion.” – S16 (FG4) 

Informal tools like emojis and GIFs were 

noted to enhance group cohesion. 

Voice Channel 

Support 

“Voice channels supported group 

discussions for homework.” – S6 (FG2) 

Journal highlighted that voice 

interactions reduced miscommunication 

in group work. 

Feature 

Richness vs. 

Distraction 

- Lecturer cautioned that without clear 

rules, interactive features could distract 

learners from the task focus. 

 

Theme 5: Privacy and Anonymity Settings 

Several participants expressed appreciation for Discord’s privacy features, noting 

that the ability to conceal phone numbers and other personal information encouraged more 

open and confident communication. As S16 (FG4) stated, “We can hide our phone numbers 

from others… I feel that Discord is suitable for an important and serious discussion.” [Code: 

Concealed Contact Info]. Similarly, S22 (FG5) endorsed the platform’s data protection, 

commenting, “From my perspective, Discord… gives us more privacy by not exposing our 

personal data.” [Code: Data Protection Confidence]. These responses suggest that 

minimizing personal data exposure can facilitate online collaboration, particularly in settings 

involving participants from diverse backgrounds. 

In the lecturer’s reflective journal, privacy settings were identified as a key factor in 

enhancing student confidence. The journal recorded instances where typically reserved 
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students began contributing more actively once reassured that their private details were 

protected [Code: Concealed Contact Info]. Furthermore, these privacy features were noted 

to help preserve a professional boundary between students and lecturers, thereby promoting 

a respectful academic environment [Code: Data Protection Confidence]. The journal 

recommended aligning institutional policies, such as avoiding the requirement for phone 

numbers during account creation, with Discord’s privacy features to further support 

students’ willingness to engage in collaborative learning [Code: Encouraged Engagement].  

In summary, Discord’s privacy and anonymity settings strengthened student 

confidence, safeguarded professional boundaries, and encouraged broader participation in 

OCL. By reducing concerns about personal data exposure, these features created a 

psychologically safe environment that supported more open and sustained academic 

engagement. These findings contribute to RQ1 by highlighting how privacy affordances 

functioned as a mediating Tool that shaped students’ willingness to participate actively in 

collaborative discussions. 

Table 4.5: Summary of Theme: Privacy and Anonymity Settings 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Concealed 

Contact Info 

“We can hide our phone numbers from 

others… suitable for an important and 

serious discussion.” – S16 (FG4) 

Journal noted increased participation 

from reserved students after learning 

about privacy settings. 

Data Protection 

Confidence 

“Discord… gives us more privacy by not 

exposing our personal data.” – S22 (FG5) 

Lecturer observed that privacy tools 

fostered a more professional and 

respectful atmosphere. 

Encouraged 

Engagement 

- Journal recommended aligning platform 

use with institutional policies to support 

privacy and engagement. 
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Negative Themes 

 

Theme 6: Notification Frustrations 

While many participants viewed Discord positively overall, its unreliable notification 

system frequently led to missed updates. S4 (FG1) remarked, “Sometimes, the notification 

did not appear on my phone.” [Code: Missed Notifications], and S11 (FG3) described 

instances of being redirected incorrectly when tapping on a notification [Code: Navigation 

Issues via Alerts]. S21 (FG5) reflected a common concern: “If that group of students are not 

tagged, no notification will be received.” [Code: Tagging Limitations]. This inconsistency 

compelled students to manually check the app, contributing to anxiety over potentially 

overlooked announcements. 

The lecturer’s reflective journal documented several cases in which participants 

missed time-sensitive instructions or assignment details due to notification failures [Code: 

Missed Notifications]. Although tagging individuals was used as a partial workaround, the 

journal also noted that excessive tagging could become disruptive [Code: Tagging 

Limitations]. The lecturer recommended providing students with systematic guidance on 

customizing their notification settings and suggested platform-level improvements such as 

the introduction of an “auto-alert” feature for class announcements to ensure consistent 

communication and support collaborative learning [Code: Navigation Issues via Alerts]. 

These findings suggest that notification unreliability can weaken perceived instructor 

presence and disrupt continuity of communication, both of which are critical determinants 

of sustained engagement and accountability in OCL environments. In time-sensitive 

academic contexts such as the matriculation programme, consistent notification systems are 
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therefore not merely technical conveniences but pedagogical necessities that shape students’ 

sense of inclusion, responsiveness, and task alignment.  

In summary, notification limitations constrained the effectiveness of Discord as a 

mediating Tool by interrupting information flow and increasing student uncertainty. Reliable 

alert systems are essential to maintaining continuity, instructor visibility, and coordinated 

participation within exam-oriented OCL settings. This theme addresses RQ1 by 

demonstrating that technological instability within the Tool component directly influenced 

perceived instructor presence and collaborative responsiveness. 

Table 4.6: Summary of Theme: Notification Frustrations 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Missed 

Notifications 

“Sometimes, the notification did not 

appear on my phone.” – S4 (FG1) 

Lecturer noted students missed key 

instructions due to inconsistent 

notification delivery. 

Tagging 

Limitations 

“If that group of students are not tagged, 

no notification will be received.” – S21 

(FG5) 

Journal observed that tagging helped but 

led to overuse, creating disruption and 

message overload. 

Navigation 

Issues via Alerts 

“I saw a notification and clicked it, but it 

did not direct me to that message.” – S11 

(FG3) 

Lecturer recommended structured 

training on notification settings and 

proposed a class-level auto-alert feature. 

 

Theme 7: Technical Issues 

Participants consistently reported technical difficulties, including slow application 

startups, frequent forced updates, and glitches affecting voice or chat functionality. S3 (FG1) 

noted, “Yes, the waiting time to open Discord on a laptop is quite long.” [Code: Slow 

Startup], while S5 (FG1) described encountering updates “every time I open Discord.” 

[Code: Forced Updates], which often caused abrupt interruptions during sessions. S9 (FG2) 

added that microphone or voice channel malfunctions were “embarrassing” [Code: 

Voice/Chat Glitches], illustrating how such issues diminished user confidence and hindered 

effective real-time collaboration. 
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Entries in the lecturer’s reflective journal supported the disruptive nature of these 

technical challenges. The journal described instances where mid-lesson voice chat failures 

necessitated sudden transitions to alternative platforms [Code: Voice/Chat Glitches]. 

Although some problems were eventually addressed by the developer, the continual release 

of updates frequently introduced new bugs, thus compounding user frustration [Code: 

Forced Updates]. The lecturer concluded that while regular updates can enhance security 

and functionality, excessive or poorly timed changes may compromise session continuity. A 

more stable update cycle, along with accessible troubleshooting resources was recommended 

to support a smoother user experience [Code: Stability Recommendation]. 

In summary, recurring technical disruptions weakened the stability of Discord as a 

mediating Tool by interrupting synchronous flow, reducing user confidence, and increasing 

cognitive load. Platform reliability and structured technical support are therefore essential 

conditions for sustaining effective OCL in high-stakes, time-sensitive academic contexts. 

These findings address RQ1 by evidencing how technical reliability shaped the extent to 

which Discord could function effectively as a mediating Tool in structured collaborative 

learning. 

Table 4.7: Summary of Theme: Technical Issues 

Code (Atlas.ti) Focus Group Quote Journal Insight 

Slow Startup “The waiting time to open Discord 

on laptop is quite long.” – S3 (FG1) 

Lecturer observed delays at the start of 

sessions due to slow app loading, affecting 

punctuality. 

Forced Updates “Every time I open Discord, it’s 

updating.” – S5 (FG1) 

Journal noted that frequent updates disrupted 

lesson flow and introduced new bugs. 

Voice/Chat 

Glitches 

“Mic or voice chat always have 

bugs... it’s embarrassing.” – S9 

(FG2) 

Lecturer reported mid-lesson technical 

failures requiring sudden platform switches. 

Stability 

Recommendation 

- Journal recommended a more stable update 

cycle and better user guidance for 

troubleshooting issues. 
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Theme 8: Connectivity Dependence and Data Usage 

A major challenge identified by participants was Discord’s high data consumption 

and reliance on stable internet connectivity. S20 (FG4) stated, “Discord needs a large 

amount of internet data for it to function normally.” [Code: High Data Consumption]. S23 

(FG5) similarly commented on its “large amount of data” requirements [Code: High Data 

Consumption]. Participants such as S16 (FG4) found the need for frequent refreshes difficult 

in areas with unreliable service [Code: Unstable Connectivity Impact], while S6 (FG2) 

highlighted the absence of offline access options, noting, “They [other platforms] provide 

functionality to save all files offline. Using Discord, I need to have a strong internet 

connection.” [Code: Lack of Offline Access]. 

From the lecturer’s perspective, participants located in areas around the college with 

slow internet connectivity or no Wi-Fi availability were the most severely impacted by these 

limitations. They often missed live voice discussions due to unstable connections and faced 

difficulties downloading large files essential for their coursework [Code: Unstable 

Connectivity Impact]. This situation placed them at a disadvantage compared to peers with 

more reliable internet access. The journal highlighted a key challenge: while Discord's 

advanced features such as voice channels, screen sharing, and bots improved collaborative 

learning, they also created problems for students with limited internet access [Code: High 

Data Consumption]. The lecturer suggested that more work is needed to find inclusive 

solutions or to use hybrid learning approaches that can support students with varying internet 

conditions [Code: Lack of Offline Access].  

In summary, heavy data usage and connectivity dependence functioned as structural 

constraints that shaped unequal participation in OCL. While Discord’s rich features 

enhanced collaboration for well-connected students, they simultaneously risked 
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marginalising learners with limited bandwidth, underscoring the need for adaptive, 

bandwidth-sensitive, and hybrid implementation strategies in exam-oriented contexts. This 

theme addresses RQ1 by revealing how infrastructural conditions mediated the effectiveness 

of Discord’s affordances, thereby influencing equitable participation in collaborative 

Biology tasks. 

Table 4.8: Summary of Theme: Connectivity Dependence and Data Usage 

Code (Atlas.ti) Focus Group Quote Journal Insight 

High Data 

Consumption 

“Discord needs a large amount of internet 

data for it to function normally.” – S20 

(FG4) 

Lecturer noted that students with limited 

data struggled to access voice channels 

and download materials. 

Unstable 

Connectivity 

Impact 

“Frequent refreshes are difficult in areas 

with bad service.” – paraphrased from S16 

(FG4) 

Journal highlighted that students from 

low-bandwidth areas missed real-time 

discussions. 

Lack of Offline 

Access 

“Other platforms provide offline access… 

but Discord needs strong internet.” – S6 

(FG2) 

Lecturer emphasized the need for hybrid 

approaches to support students with 

poor or inconsistent access. 
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4.2.2 Discussion 

RQ1: How do Discord features function as a tool to support OCL among Biology 

matriculation students?  

Within the specific context of this Malaysian matriculation Biology cohort, the 

results demonstrate how Discord’s channel-based structure, file-sharing features, and varied 

communication modalities functioned as mediating artifacts that facilitated collaboration 

(Engeström, 2000). Consistent with existing OCL studies (Butarbutar et al., 2023; Lauricella 

et al., 2024), the platform’s intuitive interface and organizational structures enabled learners 

to share resources, pose questions, and engage in real-time or asynchronous exchanges. 

These findings highlight the importance of aligning technology as a Tool with the Object of 

OCL, especially in an exam-driven context where time efficiency and clarity of 

communication are critical. In direct response to RQ1, these findings suggest that in this 

context, Discord functioned not merely as a communication platform but as a mediating Tool 

that structured how knowledge was accessed, exchanged, and refined within collaborative 

Biology tasks within this specific matriculation context. Yet, the results also highlight 

several contradictions that emerged when Discord was integrated into a matriculation 

environment. Within AT, contradictions are not merely problems but catalysts for expansive 

learning (Engeström, 2001). Figure 4.2 maps these tensions onto the activity system 

components. In line with Engeström’s (2001) expansive learning cycle, the identification of 

these contradictions marks the initial phase of questioning and analysis, prompting 

participants and the researcher to critically examine existing practices and consider potential 

transformations within the activity system. 
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Figure 4.2: Contradictions in a Discord-Mediated Activity System 

 

Primary Contradictions (Within the Tool Element)  

A key contradiction appeared within the Tool component when participants 

encountered frequent software updates, inconsistent notifications, and periodic voice-

channel malfunctions. Empirical data from focus groups and reflective journal entries 

consistently documented frustration with sudden updates and unexpected disconnections 

during synchronous discussions. For example, several participant quotations explicitly 

reflected frustration with platform instability. S12 (FG3) noted that updates sometimes 

occurred “suddenly before discussion,” disrupting continuity, while observational notes 

recorded instances where students re-entered voice channels after unexpected 

disconnections. These data extracts demonstrate how technical instability was experienced 

directly as a barrier to collaborative continuity rather than merely a minor inconvenience. 

Although regular updates can enhance platform security and functionality, the researcher 

found that the updates occasionally disrupted ongoing sessions. This tension led some 
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students to lose confidence in Discord’s reliability. This finding partially refines earlier 

optimism regarding Discord’s user-friendly nature (Craig & Kay, 2023). From an AT 

perspective, this tension reflects a primary contradiction within the Tool component, where 

technological enhancement simultaneously introduced instability. While prior research has 

noted technical hiccups (Wiles & Simmons, 2022), the time-sensitive demands of 

matriculation academic program schedule heightened the negative impact here, highlighting 

the unique pressures faced by exam-driven programs. Within the expansive learning 

framework, this disruption represents the “analysis” stage, where participants began 

recognising structural tensions in the Tool component and reconsidering assumptions about 

technological reliability in supporting collaborative continuity. Thus, in relation to RQ1, 

Discord’s effectiveness as a Tool in this study was conditional upon infrastructural stability; 

its mediating function strengthened collaboration only when technical reliability was 

sustained within this specific academic setting. 

 

 

Secondary Contradictions (Between Tools and Subject)  

Several tensions emerged between Tools and Subjects. High data consumption and 

the need for stable internet (Tool) meant that students with limited connectivity (Subject) 

struggled to access synchronous sessions and large file uploads. Participant quotations 

further substantiated this tension. S22 (FG2) reported that unstable internet caused missed 

explanations during live discussions, while S1 (FG1) stated that downloading large files was 

“difficult with limited data.” These statements illustrate how infrastructural limitations 

shaped differential participation and reinforced inequities within synchronous engagement. 

From an AT perspective, this pattern represents a secondary contradiction between the 

mediating Tool (Discord’s technical affordances) and the Subject (students’ material and 
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infrastructural conditions). This misalignment between Discord’s features and the 

socioeconomic or infrastructural realities of certain learners affirms earlier cautions about 

digital inequities in OCL (Gaad, 2022). However, this issue was especially problematic in 

the exam-oriented environment where quick access to announcements and immediate 

downloading of revision materials were essential. This challenge extends prior studies 

(Altowairiki, 2021; Hackett et al., 2024) by illustrating that even when a platform supports 

deep collaboration, constraints such as bandwidth or data limitations can hinder 

participation, thereby necessitating adaptive or hybrid strategies (e.g. offline access, 

institutional Wi-Fi support). This recognition of inequitable participation reflects the 

modelling phase of expansive learning, as the activity system was reconceptualised to 

accommodate infrastructural diversity through adaptive communication strategies. 

Accordingly, RQ1 is further clarified by demonstrating that Discord’s features functioned 

effectively as a Tool when aligned with the material conditions of learners in this cohort; 

otherwise, the same features risked reproducing participation inequalities within this context. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction emerged indirectly from their focus on short-term exam-

oriented tasks (Old Form) in contrast to deeper collaborative engagement (New Form). 

Discord’s design fosters exploratory discussion, creative idea-sharing, and iterative 

feedback, all of which are hallmarks of constructivist learning (Harasim, 2012). However, 

the matriculation program emphasizes rapid coverage of material and high-stakes 

examinations. This clash between a conventional exam-driven activity and the more dialogic 

collaborative approach made possible by Discord mirrors Engeström's (1987) description of 

new tools entering traditional practice. Some students used Discord merely for quick 
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clarifications or “test tips” rather than sustained knowledge-building. Focus group data 

extracts showed that several students prioritised efficiency over dialogic exploration. This 

pattern was observed across four of the six focus groups, where participants consistently 

referenced time pressure and examination priorities as reasons for limiting extended 

discussions. For instance, S3 (FG4) commented that Discord was mainly useful for “quick 

clarification before exam,” and S18 (FG6) explained that extended discussions were avoided 

due to time pressure. These participant quotations indicate that the platform’s collaborative 

affordances were filtered through an exam-oriented mindset. This partial application 

contrasts with typical learning contexts that are not driven by examinations (Kristian et al., 

2023) where Discord’s features have been used more extensively for project-based inquiry 

or community-building. Here, time pressure and curricular priorities moderated the degree 

to which the platform’s collaborative affordances were fully realized. Such tension illustrates 

the expansive learning movement from questioning established exam-oriented norms toward 

envisioning alternative collaborative practices that better align the Tool with deeper 

constructivist objectives. In relation to RQ1, this suggests that while Discord’s features offer 

affordances for deeper OCL, their actual function in this study was mediated by prevailing 

academic norms and assessment pressures within the matriculation programme. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

Although institutional policies (Other Activity System) did not explicitly prohibit 

third-party platforms, the lecturer’s reflective journal suggested occasional tension between 

the official LMS (Moodle) and Discord usage. Reflective journal entries further revealed 

that some announcements had to be duplicated on Moodle to ensure compliance with 

institutional reporting norms. In one entry, the lecturer noted that certain students still relied 
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on Moodle notifications despite active Discord participation. These data extracts highlight 

the coexistence of parallel activity systems and the practical negotiation required between 

them. This tension is a quaternary contradiction wherein Discord-mediated learning activity 

system intersects with institutional norms and the default reliance on an official LMS. 

Similar to findings in Yusoff and Zin (2012) and Hackett et al. (2024), participants 

appreciated user-friendly platforms yet concerns regarding interoperability, record-keeping, 

or policy alignment could reduce institutional support. In exam-driven contexts, educators 

may prioritize platforms that offer formal tracking mechanisms or institutional approval, 

thereby limiting the use of Discord for academic activities. At this stage of the expansive 

learning cycle, the activity system entered a phase of negotiation and realignment, seeking 

compatibility between emerging Discord-mediated practices and existing institutional 

structures. This clarifies RQ1 further by showing that Discord’s function as a Tool in this 

case was shaped not only by user interaction but also by its compatibility with institutional 

systems and assessment policies. 

Collectively, these primary, secondary, tertiary, and quaternary contradictions 

illustrate the iterative movement described in Engeström's (2001) expansive learning cycle. 

The activity system progressed from initial questioning of technological reliability to 

analysis of infrastructural misalignments, modelling of adaptive hybrid strategies, and 

negotiation with institutional systems. This progression demonstrates how tensions within 

Discord-mediated OCL served not merely as obstacles but as catalysts for pedagogical 

refinement within the matriculation context. 

These findings largely align with research praising Discord’s capacity for fostering 

immediacy, inclusivity, and community-building (Arifianto & Izzudin, 2021a; Vladoiu & 

Constantinescu, 2020). However, the results also refine this literature by illuminating the 
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heightened impact of technical and logistical challenges in time-pressured environments. 

While prior studies have noted moderate technical challenges, the high-stakes nature of the 

matriculation context in which missing an online update regarding learning activities can 

adversely affect exam performance, intensified both the benefits and limitations of using 

Discord. In effect, the platform’s collaborative affordances are highly beneficial when stable 

connectivity, predictable updates, and well-structured tasks are ensured. However, these 

same features become liabilities under conditions of limited bandwidth or sudden software 

changes. 

Notably, the findings also challenge the assumption that Discord’s “friendly” and 

“informal” atmosphere automatically translates into sustained knowledge-building. 

Although emojis, stickers, and real-time conversation did reduce communication barriers 

(Salehudin et al., 2023), without clear instructional guidelines, students risked straying off-

topic or underutilizing asynchronous channels for deeper reflection. These observations 

mirror the caution in Martin and Bolliger (2018) regarding the necessity of explicit 

facilitation. In academic settings that prioritize open-ended exploration and student-driven 

learning, the flexibility to engage in exploratory or creative discussions can support 

collective meaning-making (Hackett et al., 2024). By contrast, matriculation participants 

operating under strict deadlines tended to use Discord mainly for brief clarifications and 

updates, thereby limiting its potential for deeper collaborative engagement. 

Although the data support the conclusion that Discord’s features can facilitate 

collaborative learning, several alternative interpretations merit consideration. For example, 

during focus group interviews, a few students who were already familiar with other 

platforms such as WhatsApp or Telegram downplayed Discord’s advantages, suggesting that 

the perceived benefits may have been influenced by its novelty. Furthermore, classroom 
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observations occasionally revealed that students opted for face-to-face check-ins instead of 

using Discord when technical issues occurred. These instances suggest that the platform’s 

effectiveness may be overstated if conclusions rely solely on positive focus group feedback. 

From a triangulation perspective, reflective journals provided additional 

disconfirming evidence. In at least two cases, the lecturer recorded that certain groups 

demonstrated strong offline collaboration but showed only minimal interaction on Discord. 

These cases imply that some observed collaborative successes may stem from the natural 

strengths of high-performing teams rather than from the platform itself. By analysing 

divergences across data sources such as focus groups, reflective journals, and online 

observations, this research acknowledges that while Discord offers notable advantages, 

alternative explanations such as existing teamwork competencies or the use of external 

communication channels may also account for improved collaborative learning. Recognising 

these contradictions highlights the importance of exercising caution when attributing 

enhanced engagement solely to the use of Discord. Taken together, these contradictions 

collectively demonstrate the iterative progression described in Engeström's (2001) expansive 

learning cycle, from questioning and analysing tensions, to modelling adaptive strategies, 

and ultimately implementing refinements that reshape the activity system in practice. 

Importantly, these findings are not presented as universally generalisable claims about 

Discord as a platform. Rather, they represent contextually grounded design insights derived 

from a specific Biology matriculation cohort operating under exam-driven constraints, 

infrastructural variation, and institutional expectations. The value of these findings therefore 

lies in their contribution to context-responsive design refinement rather than broad 

technological generalisation. Collectively, these findings address RQ1 by demonstrating that 

Discord’s features functioned as a mediating Tool whose effectiveness depended on 
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technical stability, cultural norms, institutional alignment, and adaptive pedagogical 

strategies within this matriculation context. 

 

4.2.3 Design Refinements 

In line with DBR orientation, these refinements are presented as context-specific design 

responses: 

1. Instructional guides on how to configure notification settings were shared to help 

reduce the chances of missed messages. 

2. Low-bandwidth file formats such as PDF summaries and text-based materials were 

provided to support offline access. 

3. A hybrid communication strategy was implemented during synchronous sessions: 

voice channels accommodated participants with stable internet connections while 

text-based chat supported those with limited bandwidth. 

4. Short voice discussions were complemented by reflective writing prompts in 

designated text channels. 
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4.3 Synchronous Communication Rules in OCL 

In Task 2, students participated in a 45-minute synchronous problem-solving session 

using Discord voice channels (refer Appendix C for instruction details). The discussion 

focused on Cell Division, specifically how disruptions at the G₁ and M checkpoints in the 

cell cycle can lead to cancer. Prior to the session, students prepared by reviewing Topic 

3.1(c) and conducting individual research on real-world examples of uncontrolled cell 

proliferation. Each group had a designated student facilitator to manage turn-taking and task 

progression, reinforcing the establishment of communication norms. While voice chat was 

prioritized for real-time collaboration, text channels were made available as a contingency 

for participants facing technical difficulties. This task was guided by the Rules element of 

AT (RQ2) and concluded with a collaborative output in the form of a flowchart or summary 

document illustrating the connection between checkpoint failures and cancer development 

(refer Appendix I for student work sample). Data were collected through the lecturer’s 

reflective journal, online observation of group interactions, and a focus group interview 

conducted at the end of Week 5. These synchronous norms were communicated at the start 

of the session to guide turn-taking, facilitation, and task completion. 
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4.3.1 Results 

Positive Themes 

 

Theme 1: Effective Communication in Synchronous OCL 

Students frequently highlighted the advantages of synchronous communication for 

fostering higher engagement and clearer, more immediate interactions. S15 (FG3) pointed 

out that “They are actively participating in the conversation and can see the reactions from 

others.” [Code: Real-Time Visibility], emphasizing how real-time visibility of peers’ 

responses strengthens group connectedness. Likewise, S26 (FG6) observed that having 

everyone online simultaneously, “ensures every group member is online within that period 

of time so that we can have an efficient and active interaction.” [Code: Full Group Presence]. 

Participants also viewed synchronous discussions as more “fun” (S1, FG1; S3, FG1) and 

better for staying focused (S21, FG5), since everyone tackles the task simultaneously [Code: 

Increased Focus & Motivation]. 

Reflective journal entries highlighted how synchronous approaches helped students 

remain attentive and reduced confusion about discussion topics [Code: Increased Focus & 

Motivation]. Real-time exchanges prompted swift clarifications, allowing learners to 

confirm or challenge emerging ideas almost instantly [Code: Real-Time Visibility]. The 

lecturer noted that this immediacy kept momentum high, as participants were less likely to 

disengage or forget details between messages [Code: Full Group Presence]. Groups 

operating synchronously consistently displayed higher rates of idea elaboration, suggesting 

that direct, immediate interaction heightened their ability to explore and refine concepts. 

Observational data demonstrated that Groups 1 and 4 maintained strong interaction 

and real-time discussion contributions, with participants responding promptly and sustaining 
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lively dialogue [Code: Real-Time Visibility]. Group 2 similarly showcased balanced 

participation, where all members contributed throughout [Code: Full Group Presence]. This 

synchronous communication style helped ensure no one fell behind, as participants clarified 

misunderstandings immediately.  

By contrast, groups with less synchronous cohesion, such as Group 3, where S15 

participated minimally, often struggled to maintain the same level of energy, indicating that 

active, real-time exchanges can be crucial for effective communication [Code: Increased 

Focus & Motivation]. These findings address RQ2a by demonstrating that synchronous 

communication “Rules,” when adhered to consistently, strengthened co-presence, 

immediacy, and collaborative momentum within Biology OCL tasks. 

Table 4.9: Summary of Theme: Effective Communication 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Real-Time 

Visibility 

“They are actively 

participating… and can see 

the reactions from others.” – 

S15 (FG3) 

Lecturer noted that instant 

responses helped clarify 

ideas and sustain learner 

focus. 

Groups 1 and 4 showed 

consistent real-time 

discussion and prompt 

replies. 

Full Group 

Presence 

“It ensures every group 

member is online… so that 

we can have an efficient and 

active interaction.” – S26 

(FG6) 

Synchronous setup helped 

maintain momentum and 

minimised message delays. 

Group 2 displayed 

balanced participation 

and continuous dialogue 

across members. 

Increased 

Focus & 

Motivation 

“Synchronous discussion is 

more fun… and it helps us 

stay focused on the task.” – 

S1 (FG1) 

 

Lecturer linked heightened 

engagement to reduced 

distractions and better 

comprehension in live 

sessions. 

Group 3 showed weaker 

interaction where S15 

rarely responded unless 

tagged. 

 

Theme 2: Collaborative Dynamics in Synchronous OCL 

Many participants described synchronous OCL as ideal for collective decision-

making and streamlined workflows. S24 (FG5) illustrated this by noting, “If we want to make 

a decision, we can directly ask everyone to vote for it on the spot.” [Code: Real-Time 

Decision Making], allowing immediate consensus. Others (S21, FG5; S27, FG6) pointed out 

that real-time exchanges, “help to facilitate faster decision-making and more efficient online 
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collaboration.” [Code: Efficient Collaboration], ensuring the team avoids long waiting 

periods. Additionally, S22 (FG5) remarked that synchronous conversations let the entire 

group, “carry out the discussion effectively without waiting for one another.” [Code: 

Collective Task Completion], reflecting a shared belief that scheduling a focused session 

boosts task completion rates. 

The lecturer consistently observed that synchronous groups tended to finalize tasks 

sooner, largely due to reduced delays in feedback and clearer delegation of responsibilities 

[Code: Real-Time Decision Making]. Journals documented instances where participants 

quickly allocated roles, confirmed deadlines, and addressed misconceptions, all within a 

single session [Code: Efficient Collaboration]. This sense of collective momentum was 

particularly evident in groups that established a set meeting time, capitalizing on real-time 

synergy to stay aligned and productive [Code: Collective Task Completion]. 

Groups 2 and 5 demonstrated these collaborative benefits most clearly. In particular, 

Group 2 engaged in multi-turn conversations that showed evidence of co-constructing ideas, 

indicating that participants effectively built on one another’s input in real time [Code: Real-

Time Decision Making]. Group 5, despite delayed responses from one member (S25), still 

demonstrated effective personal awareness and sustained momentum through collective 

decision-making [Code: Efficient Collaboration].  

By contrast, minimal real-time engagement in some parts of Group 3 (where S15 

responded only when tagged) led to slower coordination [Code: Collective Task 

Completion]. The overall pattern supported participants’ claims that synchronous OCL 

enables fluid team dynamics and faster decisions. This theme further answers RQ2a by 

showing that real-time communication norms facilitated efficient coordination, shared 

accountability, and collective task completion within the Discord-mediated environment. 
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Table 4.10: Summary of Theme: Collaborative Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Real-Time 

Decision 

Making 

“If we want to make a 

decision, we can directly ask 

everyone to vote for it on 

the spot.” – S24 (FG5) 

Lecturer observed quicker 

task finalization due to 

immediate decisions and live 

role distribution. 

Group 2 engaged in 

multi-turn, co-

constructed discussions 

that advanced decision-

making in real time. 

Efficient 

Collaboration 

“Faster decision-making and 

more efficient online 

collaboration.” – S21 (FG5); 

S27 (FG6) 

Journals noted reduced 

delays, quicker confirmation 

of deadlines, and stronger 

alignment among group 

members. 

Group 5 demonstrated 

clear coordination and 

sustained group 

momentum, despite one 

delayed participant 

(S25). 

Collective 

Task 

Completion 

“We can carry out the 

discussion effectively 

without waiting for one 

another.” – S22 (FG5) 

Lecturer noted high 

productivity during 

synchronous sessions, with 

fewer misunderstandings 

and more role clarity. 

Group 3, with weak real-

time participation from 

S15, had slower 

coordination and task 

execution. 

 

Theme 3: Constructive Feedback in Synchronous OCL 

Several participants emphasized the value of immediate feedback loops in 

synchronous discussions. S16 (FG4) appreciated that, “we can interact more with each other 

and get quick feedback.” [Code: Quick Feedback Loops], while S30 (FG6) stated, “I prefer 

synchronous tasks because we can get immediate response and opinions.” [Code: Immediate 

Response]. Participant S21 (FG5) further noted how prompt reactions to one’s ideas could 

“boost our confidence” [Code: Confidence Boost], as individuals felt more assured when 

peers acknowledged or built on their contributions in real time. 

The lecturer’s reflections confirmed that instant feedback mechanisms encouraged a 

sense of validation and iterative idea refinement [Code: Quick Feedback Loops]. In real-

time exchanges, students displayed greater willingness to propose bold or creative ideas, 

trusting that their peers would respond quickly with praise, critique, or suggestions for 

improvement [Code: Confidence Boost]. Synchronous clarifications also reduced the risk of 

enduring misconceptions. The journal showed that once a student expressed confusion, 
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others rapidly explained or demonstrated the point, significantly cutting down on prolonged 

misunderstandings [Code: Immediate Response]. 

Observational notes indicated that Groups 1 and 2, both characterized by active 

engagement, frequently shared quick reactions such as emoticons or brief affirmations to 

signal understanding or agreement [Code: Quick Feedback Loops]. This continuous 

acknowledgment streamlined discussions and maintained a positive atmosphere, helping to 

resolve ambiguities before they hindered progress. In Groups 5 and 6, the presence of near-

instant responses similarly supported ongoing discussions [Code: Immediate Response], 

although Group 6 saw a few participants remain more surface-level in their involvement 

[Code: Confidence Boost].  

Overall, synchronous feedback loops proved instrumental in creating a vibrant 

exchange of ideas and in maintaining group coherence. These findings contribute to RQ2a 

by illustrating how synchronous “Rules” supported immediate feedback mechanisms that 

enhanced confidence, idea refinement, and sustained engagement in collaborative Biology 

discussions. 

Table 4.11: Summary of Theme: Constructive Feedback 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Quick 

Feedback 

Loops 

“We can interact more with 

each other and get quick 

feedback.” – S16 (FG4) 

Lecturer noted that real-time 

idea refinement encouraged 

bolder contributions and 

iterative discussions. 

Groups 1 and 2 shared 

immediate reactions (e.g., 

emoticons, brief 

affirmations) to maintain 

a positive flow. 

Immediate 

Response 

“I prefer synchronous tasks 

because we can get 

immediate response and 

opinions.” – S30 (FG6) 

Journal showed synchronous 

clarifications drastically 

reduced misunderstandings 

before they took hold. 

Groups 5 and 6 exhibited 

near-instant replies, 

though some participants 

remained at a surface 

level of engagement. 

Confidence 

Boost 

“…could boost our 

confidence.” – S21 (FG5) 

Quick, affirmative peer 

responses instilled 

reassurance, motivating 

students to propose new 

ideas. 

Groups 1 and 2 signalled 

agreement swiftly, 

fostering an encouraging 

atmosphere that 

advanced group 

coherence. 

 



145 

 

Negative Themes 

 

Theme 4: Connectivity Challenges in Synchronous OCL 

Despite valuing real-time discussions, many participants experienced problems with 

internet connections and technology. S12 (FG3) described, “internet connection [as] the 

main challenge of being online at the same time.” [Code: Unstable Internet], while S16 

(FG4) noted the frustration of suddenly losing connection during crucial moments [Code: 

Disrupted Flow]. Additional remarks (S25, FG5; S27, FG6; S28, FG6) detailed how poor 

connectivity, device lag, or software glitches disrupted the flow of synchronous tasks and 

caused learners to miss portions of the conversation [Code: Device and App Instability]. 

The lecturer recorded that connectivity issues often forced groups to repeat 

explanations, revisit decisions, or wait for disconnected members to catch up, slowing 

overall progress [Code: Unstable Internet]. This phenomenon was especially troublesome 

during peak usage times or when groups used advanced features like video calls [Code: 

Disrupted Flow]. The journal suggested that while synchronous OCL has distinct 

advantages, its reliance on stable internet and functioning devices posed a persistent hurdle 

for those with unreliable access, leading to potential disengagement or confusion [Code: 

Device and App Instability]. 

In practice, connectivity challenges manifested most visibly in Groups 5 and 6, where 

S25 and S30 had notably delayed responses or short absences, respectively [Code: Unstable 

Internet]. Observers noticed that these interruptions fragmented discussions, prompting re-

explanations upon each reconnection [Code: Disrupted Flow]. Although Groups 1 and 2 

generally maintained smooth real-time collaboration, occasional glitches still emerged 
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[Code: Device and App Instability], supporting participants’ concerns that synchronous 

success relies heavily on technical stability.  

Consequently, strong engagement often stalled whenever participants encountered 

network or device problems. This theme addresses RQ2a by revealing that the effectiveness 

of synchronous communication “Rules” was contingent upon infrastructural stability, which 

directly shaped the quality and continuity of OCL processes. 

Table 4.12: Summary of Theme: Connectivity Challenges 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Unstable 

Internet 

“Internet connection [is] the 

main challenge of being 

online at the same time.” – 

S12 (FG3) 

Lecturer noted that unstable 

connectivity slowed group 

progress and required 

repetition of earlier 

discussions. 

Groups 5 and 6 had 

fragmented discussions; 

S25 and S30 missed parts 

due to disconnection or 

lag. 

Disrupted 

Flow 

“Frustration of suddenly 

losing connection during 

crucial moments.” – 

paraphrased from S16 (FG4) 

Connectivity problems led 

to delayed responses and 

interrupted synchronous 

exchanges, particularly 

during video use. 

Even Groups 1 and 2, 

typically smooth, 

experienced occasional 

disruptions that stalled 

synchronous momentum. 

Device and 

App 

Instability 

“Device lag and glitches 

disrupted flow.” – 

paraphrased from S25, S27, 

S28 (FG5, FG6) 

Journal emphasized that 

technical instability 

discouraged participation 

and led to disengagement in 

some cases. 

Reconnection often 

required re-explanation of 

points, especially during 

content-heavy 

discussions. 

 

Theme 5: Scheduling Conflicts in Synchronous OCL 

Students frequently pointed out that coordinating a single time for all members to be 

present can be challenging. S22 (FG5) emphasized the importance of planning, noting that 

“to ensure synchronous activity goes smoothly, we need to plan the time properly.” [Code: 

Time Planning Needed], yet personal schedules often conflicted. S21 (FG5) added, “It is 

hard to ensure everyone is focusing during that time.” [Code: Focus Difficulties], 

highlighting how external commitments or differing time zones disrupt synchronous 

collaboration. From the lecturer’s perspective, scheduling difficulties often contributed to 

incomplete participation or varied levels of preparedness [Code: Time Planning Needed]. 
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While synchronous sessions benefited those who could attend, absent or latecomer members 

sometimes found it difficult to integrate smoothly, requiring separate updates or additional 

clarifications [Code: Focus Difficulties]. The journal also documented occasional 

resentment from group members who felt they had to compromise personal commitments to 

accommodate collective meeting times [Code: Participation Imbalance]. 

Groups 1 and 4 generally showed strong real-time discussions, suggesting fewer 

scheduling barriers [Code: Participation Imbalance]. Conversely, in Groups 5 and 6, some 

participants struggled to appear or remain active for the entire session [Code: Time Planning 

Needed]. S25 (FG5) and S30 (FG6) posted less frequently or gave delayed feedback, 

reflecting the practical difficulties of coordinating synchronous involvement [Code: Focus 

Difficulties]. Observers noted that these irregular presences caused repeated recaps and 

fragmented dialogue, leading to slower decision-making and occasional frustration among 

fully present members [Code: Participation Imbalance]. These findings respond to RQ2a by 

demonstrating that synchronous participation norms, while promoting immediacy, also 

introduced constraints related to time coordination and equitable access. 

Table 4.13: Summary of Theme: Scheduling Conflicts 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Time 

Planning 

Needed 

“To ensure synchronous 

activity goes smoothly, 

we need to plan the time 

properly.” – S22 (FG5) 

Lecturer observed that 

incomplete attendance often 

required post-session recaps 

and delayed group 

momentum. 

Groups 5 and 6 had irregular 

attendance; discussions were 

frequently interrupted by 

late arrivals or absences. 

Focus 

Difficulties 

“It is hard to ensure 

everyone is focusing 

during that time.” – S21 

(FG5) 

Journal noted that external 

obligations led to uneven 

engagement and occasional 

resentment among 

groupmates. 

S25 and S30 showed 

delayed or minimal 

participation, slowing 

decisions and requiring 

repeated instructions. 

Participation 

Imbalance 

 Lecturer recorded frustration 

in groups where a few 

members consistently adjusted 

their schedules for others. 

Groups 1 and 4 maintained 

stable real-time engagement, 

indicating stronger 

scheduling alignment. 
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Theme 6: Unequal Contribution in Synchronous OCL 

Another recurring issue was that not all members contributed equally, even when 

everyone was online simultaneously. S4 (FG1) lamented that “It ends up with less people 

[who] can contribute.” [Code: Participation Imbalance], and S21 (FG5) observed that 

“There will be some people who just enter the chat but [do] nothing.” [Code: Passive 

Presence].  This inactivity sometimes stemmed from participants feeling overshadowed or 

disinterested, while others simply chose to remain silent in real-time settings. S12 (FG3) 

added that “Some people are not providing their opinion since many people are online at the 

same time.” [Code: Crowded Environment Effect], implying that a crowded virtual room 

could discourage quieter voices. 

The lecturer noted that synchronous sessions could unintentionally amplify uneven 

participation, as more vocal or faster-typing students tended to dominate the flow of 

conversation [Code: Participation Imbalance]. Journal entries described a “race to respond” 

dynamic, where those comfortable with rapid exchanges thrived, while more reflective 

learners struggled to keep pace [Code: Participation Imbalance]. Additionally, the journal 

suggested that participants who encountered minor technical or personal distractions 

sometimes missed the window to contribute before the group moved on to another topic, 

leading to unequal levels of participation [Code: Passive Presence]. 

Although Groups 1 and 2 exhibited broad engagement, a closer look revealed that 

not everyone participated equally. Group 1, for instance, saw S5 providing minimal 

responses without extending the discussion [Code: Participation Imbalance]. In Group 3, 

S15 had minimal engagement, responding only when prompted [Code: Crowded 

Environment Effect]. Similarly, Group 5 documented a pattern of S25 posting standalone 

comments instead of engaging in back-and-forth exchanges [Code: Passive Presence]. These 
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observations affirmed participants’ concerns that synchronous presence does not guarantee 

equitable involvement, which remains a challenge that can undermine the full potential of 

real-time collaborative learning. This theme addresses RQ2a by indicating that synchronous 

“Rules” may unintentionally reinforce participation imbalances when rapid exchanges 

privilege more vocal or technologically confident students. 

Table 4.14: Summary of Theme: Unequal Contribution 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Passive 

Presence 

“There will be some people 

who just enter the chat but 

[do] nothing.” – S21 (FG5) 

Lecturer noted that 

students present in sessions 

were not always 

meaningfully engaged or 

contributing. 

In Group 5, S25 posted 

standalone comments 

without engaging in 

dialogue. 

Participation 

Imbalance 

“It ends up with less people 

[who] can contribute.” – S4 

(FG1) 

Journal described a “race 

to respond,” where faster 

typists dominated while 

slower participants fell 

behind. 

Group 1 had S5 offering 

minimal input, with no 

discussion elaboration. 

Crowded 

Environment 

Effect 

“Some people are not 

providing their opinion since 

many people are online at the 

same time.” – S12 (FG3) 

Reflections indicated that 

crowded chats discouraged 

quieter voices and reduced 

equitable input 

opportunities. 

In Group 3, S15 only 

contributed when 

directly tagged, 

indicating limited 

spontaneous 

participation. 

 

Theme 7: Communication Overload in Synchronous OCL 

Participants raised concerns that real-time exchanges could sometimes lead to 

disorganized discussions or overlooked contributions. S4 (FG1) noted that “As we are busy 

replying to others’ ideas, we might overlook many other points.” [Code: Overlooked 

Contributions], while S16 (FG4) explained that “Due to lots of chats being sent at almost 

the same time, our own chat or ideas can be overlooked by others.” [Code: Simultaneous 

Posting Confusion]. Others (S2, FG1; S20, FG4) mentioned that rushed or fragmented 

communication in synchronous settings can cause miscommunication or confusion, 

potentially dragging discussions off topic [Code: Fragmented Discussion Flow]. The 

lecturer’s notes indicated that while immediate interaction often stimulated brainstorming, 



150 

 

it also risked overwhelming participants with rapid-fire messages [Code: Fragmented 

Discussion Flow]. Some groups struggled to maintain a coherent thread of ideas; if multiple 

topics were addressed simultaneously, crucial comments or questions became buried [Code: 

Overlooked Contributions]. Additionally, the journal documented that once confusion set in, 

it sometimes took longer to untangle the conversation, requiring the group to reestablish 

order and recap missed ideas [Code: Simultaneous Posting Confusion]. 

In real-time settings, Groups 3 and 6 occasionally showcased these overload 

symptoms: participants posted multiple ideas in quick succession, leading to partial or 

fragmented replies [Code: Overlooked Contributions]. The researcher noted that references 

to older points were sometimes dropped in favour of the latest comment, resulting in 

unresolved threads [Code: Simultaneous Posting Confusion]. By contrast, Groups 1 and 2, 

though also active, often designated a lead facilitator or adopted a structured approach, 

reducing the risk of ignoring significant inputs [Code: Fragmented Discussion Flow].  

Hence, while synchronous OCL can spark engaging dialogue, it also demands strategies to 

prevent message congestion and ensure all ideas receive due consideration. These findings 

further clarify RQ2a by demonstrating that real-time communication norms may generate 

cognitive and interactional overload if not carefully structured. 

Table 4.15: Summary of Theme: Communication Overload 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Overlooked 

Contributions 

“As we are busy replying to 

others’ ideas, we might 

overlook many other points.” 

– S4 (FG1) 

Lecturer noted that rapid 

exchanges sometimes buried 

key comments, leading to 

missed ideas and follow-ups. 

Groups 3 and 6 showed 

overlapping posts, with 

earlier ideas abandoned in 

favour of newer ones. 

Simultaneous 

Posting 

Confusion 

“Due to lots of chats being 

sent… our own chat or ideas 

can be overlooked by others.” 

– S16 (FG4) 

Journal described the need to 

reestablish order when 

confusion arose from multi-

threaded replies during live 

sessions. 

Participants in Group 6 

struggled to maintain a 

clear thread of discussion 

amidst high message 

volume. 

Fragmented 

Discussion 

Flow 

“Rushed or fragmented 

communication… can cause 

miscommunication– 

paraphrased from S2, S20 

Real-time brainstorming was 

productive but often led to 

off-topic shifts when too 

many ideas emerged at once. 

Groups 1 and 2 mitigated 

overload by appointing 

facilitators or maintaining 

a structured posting flow. 
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4.3.2 Discussion 

RQ2a: How do synchronous communication rules influence OCL processes on Discord 

among Biology matriculation students? 

Within this Malaysian matriculation Biology context, the results demonstrate that 

when students aligned with real-time meeting “Rules” on Discord, this fostered a stronger 

sense of co-presence and rapid feedback loops. Similar to existing OCL literature (Martin et 

al., 2021), participants consistently reported that immediate responses increase motivation 

and mutual accountability, thus supporting the exam-oriented goal of mastering Biology 

content swiftly. In direct response to RQ2a, these findings suggest that in this context, 

students’ positive perceptions of synchronous “Rules” strengthened collaborative 

momentum by reinforcing immediacy, accountability, and shared presence within OCL 

tasks. However, these findings also uncovered key contradictions surrounding connectivity, 

scheduling, and participation, revealing how synchronous “Rules” not only promote 

efficiency but may also unintentionally limit inclusivity and lead to potential communication 

overload within this time-pressured matriculation setting. Within the lens of AT, “Rules” 

represent the formal and informal guidelines that govern how learners (Subjects) interact 

with each other and with mediating technologies (Tools) to achieve their shared academic 

objectives (Object). By requiring learners to be online simultaneously, these synchronous 

communication norms can strengthen group cohesion and accelerate task completion. Yet, 

the results also show that certain tensions emerge when these norms intersect with personal 

schedules, technological realities, and exam-driven setting. As Engeström (2001) posits, 

such contradictions often function as catalysts for expansive learning, prompting 

reconfigurations of the activity system. Figure 4.3 maps these tensions onto the relevant AT 

components. 
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Figure 4.3: Contradictions in Synchronous Communication Activity System 

 

Primary Contradictions (Within the Rules Element) 

A primary contradiction emerged within the nature of real-time communication 

“Rules” on Discord, specifically the dependence on continuous connectivity and immediate 

attendance. While synchronous norms are intended to support collaborative momentum and 

prompt feedback, the findings indicate that unstable internet connections, device lag, and 

user-interface challenges often disrupted the effective implementation of these principles. 

This tension is internal to the “Rules” component, even though these norms presume that all 

learners can maintain an active and stable connection, many participants faced repeated 

disruptions. Similar connectivity constraints have been discussed in other OCL contexts 

(Buzy et al., 2024). However, in this research, the findings suggest that under high-stakes 

exam conditions, such disruptions can more significantly hinder collaborative tasks, as each 

lost moment or missed clarification may compromise students’ exam preparedness. Thus, in 

relation to RQ2a, students’ perceptions of synchronous “Rules” are shaped not only by their 
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motivational benefits but also by their vulnerability to infrastructural instability, which 

directly affects the quality of OCL dynamics. 

 

Secondary Contradictions (Between Rules and Subjects) 

Scheduling conflicts constitute a secondary contradiction, exposing a misalignment 

between the synchronous communication “Rules” and the real-life constraints of the 

“Subjects.” Students reported difficulties coordinating around personal and academic 

commitments, thereby reducing the effectiveness of designated real-time sessions. Although 

real-time engagement enhances group focus and energy (Chowdhury, 2021), it also requires 

significant planning and sometimes forces students to rearrange other obligations. In the 

matriculation setting, these conflicts become more pronounced because missing even a 

portion of the discussion can negatively impact one’s preparation (Gaad, 2022). This finding 

builds on previous research by showing that while synchronous norms can support 

immediate engagement, they may also unintentionally exclude or disadvantage students who 

have difficulty meeting strict time requirements. Accordingly, students’ perceptions of 

synchronous “Rules” are influenced by whether these norms are experienced as supportive 

structures or as rigid constraints that limit equitable participation. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

Students’ partial disengagement or “quiet presence” points to a tertiary contradiction 

between conventional lecturer-led approaches (Old Form) and the highly interactive Rules 

of synchronous OCL (New Form). Certain participants remained silent or contributed 

minimally, suggesting a holdover from more passive lecture-oriented practices. Although 

studies conducted in project-based settings such as undergraduate contexts (Altowairiki, 
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2021) often highlight the ability of synchronous sessions to spark dynamic participation, the 

exam-focused environment in matriculation setting revealed how real-time norms may 

amplify domination by quicker or more vocal students. This contrast indicates that although 

Discord-based synchronous approaches can facilitate vibrant dialogue, they may 

unintentionally reinforce classroom hierarchies, especially when the pressure to cover 

content outweighs the emphasis on equitable turn-taking and deep reflection (Miao & Ma, 

2022). This tension clarifies that students’ perceptions of synchronous “Rules” are mediated 

by prior learning habits and institutional culture, which shape how confidently they engage 

within real-time discussions. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

In contrast to the Tool-centered tensions, no major quaternary contradiction surfaced 

in terms of official policy disallowing or discouraging synchronous “Rules” (and thus this is 

not illustrated in Figure 4.3). However, the data indicate that minor quaternary tensions arose 

when some participants preferred asynchronous channels due to scheduling convenience. As 

Yusoff and Zin (2012) have noted, these peripheral tensions can gradually escalate if 

institutional norms conflict with preferred student practices. Although this research did not 

document major policy prohibitions of synchronous Discord use, future expansions of exam-

focused tasks could encounter friction if institutional emphasis shifts more heavily toward 

asynchronous or LMS-based formats. This suggests that students’ perceptions of 

synchronous “Rules” are also shaped by broader institutional expectations, which influence 

whether real-time participation is viewed as necessary, optional, or burdensome. 
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These findings partially align with research demonstrating that real-time 

participation strengthens group bonding, immediate feedback, and motivation (Martin & 

Bolliger, 2018). However, in more flexible project-based learning environments such as the 

one examined by Kristian et al. (2023), learners often have more freedom to navigate 

connectivity or scheduling challenges. Here, time pressure clearly magnified such 

challenges, leading to more pronounced negative impacts on collaboration. Likewise, while 

previous studies acknowledge that “many people are online at the same time” can enhance 

social presence (Wiles & Simmons, 2022), the present results highlight the risk of 

communication overload. This is especially evident when numerous learners contribute 

messages simultaneously, often leading to off-topic discussions. The tension between these 

advantages and constraints thus refines existing scholarship by illustrating that synchronous 

“rules” are not universally beneficial. Instead, they operate within a delicate balance shaped 

by technological reliability and strict curriculum demands. 

While many participants expressed positive views toward synchronous sessions, a 

few interviewees conveyed mixed feelings. One focus group noted that quick decisions made 

during live sessions were not always ideal for addressing complex problems, suggesting that 

asynchronous follow-up might be more suitable for deeper analysis. Observation data also 

revealed inconsistencies, as some groups that reported successful real-time collaboration 

showed minimal interaction during the session. This difference may point to social 

desirability bias, where students spoke positively about synchronous engagement in 

interviews but actually depended more on asynchronous messaging for meaningful 

contributions. By taking these conflicting patterns into account, the analysis recognises that 

real-time interaction does not inherently lead to higher-quality collaboration. The findings 

highlight the need to maintain a balance between synchronous and asynchronous 
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approaches, as individual circumstances and learner preferences can significantly influence 

the effectiveness of each mode. Taken together, these contradictions illustrate key phases of 

the expansive learning cycle described by Engeström (2001). The initial questioning of real-

time participation norms emerged when students experienced connectivity failures and 

scheduling tensions. This was followed by critical examination of existing synchronous 

“Rules,” particularly regarding inclusivity and communication overload. The subsequent 

adjustments to facilitation structures and meeting formats represent early stages of modelling 

and implementing new forms of activity within the Discord-mediated system. Thus, rather 

than remaining isolated constraints, the identified contradictions functioned as drivers of 

pedagogical transformation across iterative DBR cycles. Importantly, these findings are 

presented as contextually grounded design insights rather than generalisable claims about 

synchronous communication in OCL. They reflect how synchronous “Rules” operated for 

this Biology matriculation cohort under exam-driven time pressure, infrastructural variation, 

and locally situated participation norms. Collectively, these findings answer RQ2a by 

demonstrating that students’ perceptions of synchronous communication “Rules” in this 

context enhance immediacy and accountability. At the same time, they also generate tensions 

related to inclusivity, infrastructure, and institutional alignment. These tensions, in turn, 

reshape the dynamics of OCL on Discord within this Biology matriculation cohort. 
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4.3.3 Design Refinements 

In line with DBR, these refinements are presented as context-specific design responses 

derived from the identified contradictions: 

1. A rotating facilitator role was implemented within each group to manage discussion 

flow and ensure equitable participation. 

2. Groups were offered two scheduled meeting windows instead of a single fixed time 

to minimise scheduling conflicts while maintaining synchronous engagement. 

3. Brief text-based summaries were posted after major discussion points to support 

participants with unstable internet connections. 

4. The use of structured prompts was encouraged during discussions to promote 

contributions from quieter students (e.g. “Now let’s hear from X”). 

5. A shared checklist was pinned in each group’s Discord channel to help track 

discussion progress and prevent overlooked inputs.  
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4.4 Asynchronous Communication Rules in OCL  

Task 3 shifted to extended asynchronous collaboration within this Biology 

matriculation cohort to solve two case-based problems related to Genetic Inheritance, 

focusing on ABO blood groups and X-linked traits (refer Appendix C for instruction 

details). Conducted over nine days, students engaged in structured text-based discussions 

within their Discord group channels. Each member was assigned a specific role (e.g. 

discussion leader, jotter) to promote accountability and clarity in communication. Students 

were required to post progress updates every 48 hours; a strategy implemented to balance 

academic workload while maintaining collaborative momentum. The activity concluded 

with each group submitting a final summary supported by genetic diagrams and explanations 

(refer Appendix I for student work sample). This task was also aligned with the Rules 

element of AT (RQ2) with particular emphasis on how asynchronous interaction shapes 

collaborative dynamics. These structured posting norms functioned as explicit 

communication “Rules” governing pacing, accountability, and knowledge exchange within 

the activity system. Data were collected through the lecturer’s reflective journal, online 

observation of student exchanges, and a focus group interview conducted at the end of Week 

8. 
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4.4.1 Results 

Positive Themes 

 

Theme 1: Enhanced Time Flexibility in Asynchronous OCL 

Students appreciated the flexibility of asynchronous OCL, highlighting its capacity 

to accommodate individual learning preferences and external commitments. S2 (FG1) 

praised this aspect by saying, “We can follow our own schedule. Different individuals will 

have different ways to arrange their time.” [Code: Self-Paced Scheduling], while S8 (FG2) 

observed that asynchronous tasks especially benefit those who need to do “in-depth research 

on the assigned topics” [Code: Supports Deeper Thinking]. Similarly, S11 (FG3) preferred 

not feeling rushed, explaining, “Maybe that day you feel tired, then maybe you can do it 

tomorrow.” [Code: Reduces Time Pressure], emphasizing that flexible timing lessens 

performance pressure. 

Reflective journal entries indicated that students took advantage of the self-paced 

nature of asynchronous OCL to generate more comprehensive and thoughtful contributions 

[Code: Self-Paced Scheduling]. In contrast to synchronous settings, learners had time to 

refine posts, revisit group discussions, and engage at their convenience [Code: Supports 

Deeper Thinking]. However, the journal also noted that some students treated the flexibility 

as open-ended, leading to uneven participation when no strict deadlines or peer prompts were 

in place [Code: Reduces Time Pressure]. 

Observations indicated that Groups 2 and 5 demonstrated moderate to frequent 

engagement spread over several days, suggesting that flexibility allowed participants to plan 

their involvement strategically [Code: Self-Paced Scheduling]. These groups distributed 

their posts more evenly, posting thoughtful comments derived from additional research 
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[Code: Supports Deeper Thinking]. Conversely, Group 1 and 6 showed sporadic bursts of 

activity, often triggered by facilitator reminders, indicating that some students procrastinated 

or prioritized other tasks until prompted [Code: Reduces Time Pressure]. These findings 

address RQ2b by demonstrating that asynchronous communication “Rules” enhance 

flexibility and self-paced engagement but require structured checkpoints to sustain 

consistent participation within OCL processes. 

Table 4.16: Summary of Theme: Enhanced Time Flexibility 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Self-Paced 

Scheduling 

“We can follow our own 

schedule. Different 

individuals will have 

different ways to arrange 

their time.” – S2 (FG1) 

Lecturer noted that students 

engaged more thoughtfully 

when allowed to respond at 

their own pace. 

Groups 2 and 5 posted 

regularly over time, 

reflecting planned and 

distributed engagement. 

Supports 

Deeper 

Thinking 

“Asynchronous is useful… to 

do in-depth research on the 

assigned topics.” – S8 (FG2) 

Journal recorded that 

several students submitted 

well-developed responses 

after deeper exploration. 

Contributions in Groups 2 

and 5 were content-rich 

and well-reasoned, 

indicating use of research 

and reflection. 

Reduces 

Time 

Pressure 

“Maybe that day you feel 

tired, then maybe you can do 

it tomorrow.” – S11 (FG3) 

Lecturer noted reduced 

anxiety and more confident 

posts but cautioned against 

lack of structure. 

Groups 1 and 6 exhibited 

burst-like activity, often 

following facilitator 

nudges, suggesting last-

minute engagement. 

 

Theme 2: Quality of Learning in Asynchronous OCL 

Participants frequently credited asynchronous interactions for fostering deeper 

critical thinking and higher-quality discussions. S21 (FG5) highlighted how, “asynchronous 

discussion gives us more time to think and explore, thus making our sharing more valuable.” 

[Code: Reflective Contribution]. S4 (FG1) considered extended deadlines ideal for tackling 

challenging tasks [Code: Complex Task Handling]. These remarks indicated how additional 

time for reflection can yield more thoughtfully constructed contributions. 

The lecturer’s notes supported these claims, finding that student posts in 

asynchronous discussions often showed greater depth and structure [Code: Reflective 
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Contribution]. Groups that took advantage of the extra time (e.g. FG2 and FG5) refined their 

ideas through iterative exchanges, expanding upon initial comments with additional 

evidence and clarifications [Code: Research-Driven Response]. The journal particularly 

emphasized how reflective intervals supported mature reasoning, enabling students to 

identify flaws in their earlier reasoning and propose more advanced arguments [Code: 

Complex Task Handling]. 

Observational data revealed that groups that consistently revisited earlier posts such 

as FG2 demonstrated deeper levels of analytical reasoning [Code: Reflective Contribution]. 

Many of FG2’s contributions involved in-depth discussions, including the use of external 

information to support their viewpoints [Code: Research-Driven Response]. Conversely, 

FG1 and FG6 engaged mostly in brief, logistical-based interactions, reflecting a minimal 

uptake of reflective opportunities [Code: Complex Task Handling]. These contrasting 

behaviours illustrated how asynchronous formats can facilitate deeper learning, although 

sustained and active participation remains a key determinant of success. This theme answers 

RQ2b by showing that asynchronous communication “Rules” can deepen cognitive 

engagement when learners actively utilise reflective intervals. 

Table 4.17: Summary of Theme: Quality of Learning 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Reflective 

Contribution 

“Asynchronous discussion 

gives us more time to think 

and explore, thus making 

our sharing more valuable.” 

– S21 (FG5) 

Lecturer noted posts were 

more structured and 

thoughtful compared to 

synchronous discussions. 

Group 2 revisited earlier 

threads and refined their 

responses through 

layered discussions. 

Research-

Driven 

Response 

“Do in-depth research before 

posting.” – S8 (FG2) 

Journal highlighted mature 

reasoning and idea revision 

following additional 

information gathering. 

Group 2 posts often 

included external 

references or elaborated 

justifications. 

Complex 

Task 

Handling 

“Extended deadlines are 

ideal for tackling 

challenging tasks.” – S4 

(FG1) 

Lecturer observed that 

longer windows supported 

development of deeper 

arguments and clearer 

conceptualization. 

Groups 1 and 6 tended to 

post shorter, task-

oriented responses with 

limited elaboration. 
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Theme 3: Effective Idea Management in Asynchronous OCL 

Participants identified the ability of asynchronous platforms to store and retrieve 

discussions as a critical feature for managing and revisiting ideas. S24 (FG5) explained that 

“The sent messages will not be deleted… You can even edit your messages after it is sent.” 

[Code: Persistent Recordkeeping], emphasizing how stored records enabled ongoing 

refinement. S26 (FG6) likewise appreciated “more time to think and generate ideas before 

hitting send” [Code: Idea Generation with Delay], while S9 (FG2) liked “scrolling back” to 

check if anyone added new evidence or revised an argument [Code: Retrieval Assists 

Reflection]. This capacity to preserve and evolve conversations facilitated collaborative 

knowledge-building. 

The lecturer’s reflections aligned with these observations, showing that regular 

reference to archived posts helped maintain a logical progression of ideas [Code: Persistent 

Recordkeeping]. FG2 demonstrated iterative improvements as members revisited previous 

discussions, modifying their stances or adding references to support claims [Code: Idea 

Generation with Delay]. By contrast, FG3 and FG6 rarely revisited earlier exchanges, 

missing opportunities to deepen analysis or correct misunderstandings [Code: Retrieval 

Assists Reflection]. The lecturer stressed that the real value of asynchronous OCL lies in 

making thoughtful use of past discussions to enhance collaborative learning. 

Practical examples emerged from FG2’s logs, where students frequently revisited 

older threads to contribute updates or respond to previously unaddressed questions [Code: 

Persistent Recordkeeping]. This practice sustained longer discussions, generating a coherent 

thread of ideas over time [Code: Idea Generation with Delay]. Meanwhile, Groups 1 and 3 

rarely revisited initial posts once new items were introduced, thereby losing potential 

opportunities for refining earlier insights [Code: Retrieval Assists Reflection]. These 
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findings illustrated that while asynchronous tools offer robust data management, the quality 

of idea progression depends on user initiative to revisit and integrate past contributions. 

These findings contribute to RQ2b by indicating that asynchronous “Rules” strengthen 

knowledge construction when students deliberately engage with persistent discussion 

records to refine and extend ideas over time. 

Table 4.18: Summary of Theme: Effective Idea Management 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Persistent 

Recordkeeping 

“The sent messages will not 

be deleted… You can even 

edit your messages after it 

is sent.” – S24 (FG5) 

Lecturer noted that students 

referred back to earlier 

posts to maintain continuity 

and develop arguments 

further. 

Group 2 frequently 

revisited older threads to 

refine or add to earlier 

contributions. 

 

Idea 

Generation 

with Delay 

“More time to think and 

generate ideas before hitting 

send.” – S26 (FG6) 

Reflection showed 

asynchronous posting 

allowed more measured 

contributions and deeper 

follow-up. 

Group 2’s posts showed 

ongoing development, 

often returning to prior 

questions or ideas. 

Retrieval 

Assists 

Reflection 

“I like scrolling back to 

check if anyone added new 

evidence.” – S9 (FG2) 

Lecturer emphasized that 

revisiting previous content 

helped scaffold higher-

order thinking in some 

groups. 

Groups 1 and 3 rarely 

returned to earlier 

discussions, limiting 

progression and missed 

refinement opportunities. 

 

Negative Themes 

 

Theme 4: Time Management Issues in Asynchronous OCL 

Although flexibility was deemed advantageous, many participants struggled with 

procrastination and deadline management. S11 (FG3) admitted, “Haha, I always 

procrastinate if I do asynchronous tasks.” [Code: Procrastination Tendency], and S22 (FG5) 

cautioned that “Asynchronous tasks could lead to procrastination… if we are not careful 

about scheduling.” [Code: Lack of Scheduling Discipline]. S21 (FG5) similarly warned that 

without reminders, “We might forget about the task entirely.” [Code: Forgetting the Task]. 

These concerns highlighted how unstructured timelines often contributed to poor time 
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management habits. The lecturer observed that students with strong self-direction thrived in 

asynchronous contexts, but those requiring more guidance or immediate deadlines often 

produced rushed or incomplete work [Code: Procrastination Tendency]. Journal notes 

detailed repeated last-minute surges of activity, with participants submitting numerous posts 

just before a due date. This pattern was especially noticeable in FG3 and FG6, indicating 

that a lack of structured checkpoints can hinder productivity and collaboration quality [Code: 

Lack of Scheduling Discipline]. 

Groups 1 and 6 provided clear examples of inconsistent engagement, as participants 

often responded meaningfully when prompted by peers or facilitators [Code: Lack of 

Scheduling Discipline]. At other times, discussions remained stagnant or incomplete for 

days, echoing participants’ warnings about procrastination [Code: Procrastination 

Tendency]. Conversely, FG2’s regular postings appeared to reduce these risks, implying that 

timely updates and self-imposed mini-deadlines could help counterbalance the temptation of 

unrestricted timelines [Code: Forgetting the Task]. This theme addresses RQ2b by revealing 

that while asynchronous communication norms promote autonomy, insufficient temporal 

structure can weaken collaborative momentum in exam-driven contexts. 

Table 4.19: Summary of Theme: Time Management Issues 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Procrastination 

Tendency 

“Haha, I always 

procrastinate if I do 

asynchronous tasks.” – S11 

(FG3) 

Lecturer observed frequent 

last-minute posting spikes 

close to deadlines, 

especially among students 

needing structure. 

Groups 3 and 6 showed 

delayed engagement, 

with bursts of activity 

near task deadlines. 

Lack of 

Scheduling 

Discipline 

“Asynchronous tasks could 

lead to procrastination… if 

we are not careful about 

scheduling.” – S22 (FG5) 

Journal noted that 

productivity suffered in 

the absence of external 

reminders or structured 

checkpoints. 

Group 1 had periods of 

inactivity between 

facilitator prompts, 

delaying collaborative 

momentum. 

Forgetting the 

Task 

“We might forget about the 

task entirely.” – S21 (FG5) 

- FG2 maintained steady 

posting, suggesting that 

self-regulation helped 

mitigate time 

mismanagement. 
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Theme 5: Passive Interaction in Asynchronous OCL 

Many participants reported frustration with the low participation levels often 

observed in asynchronous discussions. S1 (FG1) found it “hard to collaborate” because 

responses are unpredictable or infrequent [Code: Infrequent Replies], while S25 (FG5) 

viewed sporadic engagement as leading discussions to feel one-sided [Code: One-Sided 

Participation]. Additionally, S9 (FG3) expressed frustration over delayed replies slowing 

progress [Code: Delayed Responses Frustrate Flow]. These accounts indicate how 

inconsistent peer engagement weakens collaborative synergy. 

The lecturer’s notes confirmed that unresponsive peers often led to feelings of 

isolation and diminished motivation. Students who initiated threads without receiving 

sufficient feedback became progressively disengaged [Code: Infrequent Replies]. This 

dynamic occurred even in groups generally identified as high-performing, illustrating how a 

few passive members can disrupt momentum for the entire team [Code: One-Sided 

Participation]. Journal entries emphasized the importance of clearly defined participation 

norms and supportive peer interactions to combat passive communication [Code: Delayed 

Responses Frustrate Flow]. 

Observational data reflected these patterns. Group 3 had no active engagement, with 

members only responding when explicitly tagged, hindering continuous discussion [Code: 

Infrequent Replies]. Group 1 similarly showed minimal reciprocal conversation, with 

participants mostly leaving standalone comments [Code: One-Sided Participation]. In 

contrast, Groups 2 and 5 employed more active back-and-forth exchanges, thereby avoiding 

extended periods of inactivity and demonstrating the benefits of consistent peer-to-peer 

engagement in asynchronous settings [Code: Delayed Responses Frustrate Flow]. These 

findings respond to RQ2b by showing that asynchronous “Rules” can either enable sustained 
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dialogic exchange or foster passive interaction, depending on the strength of participation 

expectations and reciprocal engagement norms. 

Table 4.20: Summary of Theme: Passive Interaction 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Infrequent 

Replies 

“It’s hard to collaborate 

when responses were 

unpredictable.” – S1 (FG1) 

Lecturer noted that thread 

initiators often lost 

motivation when their posts 

received little or no 

response. 

Group 3 lacked ongoing 

dialogue; members only 

responded when tagged. 

One-Sided 

Participation 

“Sporadic engagement 

makes discussions feel one-

sided.” – S25 (FG5) 

Reflections emphasized the 

negative impact of passive 

members even in otherwise 

high-performing groups. 

 

Group 1 had mostly 

standalone comments, 

with minimal reciprocity 

in responses. 

Delayed 

Responses 

Frustrate 

Flow 

“Delayed replies slow 

progress.” – S9 (FG3) 

Journal stressed the need 

for clearer participation 

norms to maintain active 

interaction and prevent 

stagnation. 

Groups 2 and 5 showed 

more sustained, 

reciprocal engagement, 

avoiding the passivity 

seen in Groups 1 and 3. 

 

Theme 6: Challenges in Maintaining Productivity in Asynchronous OCL 

Participants often cited delayed feedback cycles and ambiguity in roles as reasons 

for slowed progress. S10 (FG2) mentioned incomplete outputs when “feedback comes too 

late.” [Code: Delayed Feedback Reduces Impact], while S28 (FG6) highlighted the 

demotivating effect of “losing the flow” after days without responses [Code: Loss of 

Momentum]. Similarly, S16 (FG4) found it “tough to keep everyone focused” when 

discussions dragged [Code: Lack of Sustained Focus]. Such pauses in interaction reduced 

overall efficiency, even among groups that otherwise demonstrated strong analytical 

performance. 

The lecturer repeatedly noted how prolonged intervals between messages reduced 

momentum and caused confusion around task distribution [Code: Loss of Momentum]. 

Journal entries indicated that high-quality posts often lost their impact when later inputs 

arrived too late for meaningful integration [Code: Delayed Feedback Reduces Impact]. 
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Groups with structured timelines or regular checkpoints performed better. As a result, the 

lecturer recommended simple measures such as shared calendars and milestone reminders 

to help keep members aligned with the project timeline [Code: Lack of Sustained Focus]. 

Evidence of these challenges appeared across multiple groups. FG1 and FG6 

frequently postponed significant engagement until deadlines approached, resulting in a surge 

of last-minute posts [Code: Delayed Feedback Reduces Impact]. Even FG2 and FG5, 

typically more engaged, occasionally experienced slowdowns when participants did not 

respond promptly, forcing last-minute coordination [Code: Loss of Momentum]. Overall, 

these findings highlighted that while asynchronous formats support reflective, high-quality 

work, they require deliberate strategies such as interim deadlines and continuous peer 

monitoring to sustain productivity [Code: Lack of Sustained Focus]. This theme clarifies 

RQ2b by demonstrating that asynchronous communication “Rules” influence OCL 

processes through a balance between reflective depth and temporal discipline, where delayed 

feedback cycles can either enhance reasoning or disrupt collaborative continuity. 

Table 4.21: Summary of Theme: Challenges in Maintaining Productivity 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Delayed 

Feedback 

Reduces 

Impact 

“Feedback comes too late” 

and leads to incomplete 

outputs. – S10 (FG2) 

Lecturer observed that late 

responses disrupted idea 

integration and diluted the 

value of earlier 

contributions. 

FG1 and FG6 showed 

bursts of late activity, 

often compressing final 

collaboration into the last 

moments. 

Loss of 

Momentum 

“Losing the flow” after 

inactivity reduces 

engagement. – S28 (FG6) 

Journal emphasized that 

momentum dropped 

significantly when no 

responses occurred within a 

reasonable time window. 

FG2 and FG5, despite 

being generally active, 

showed dips when 

delayed responses stalled 

progression. 

Lack of 

Sustained 

Focus 

“Tough to keep everyone 

focused” during prolonged 

discussions. – S16 (FG4) 

Lecturer recommended 

shared calendars and check-

ins to help with consistent 

role clarity and 

coordination. 

Multiple groups required 

reminders or facilitator 

input to maintain pacing 

and prevent mid-task 

disengagement. 
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4.4.2 Discussion 

RQ2b: How do asynchronous communication rules influence OCL processes on Discord 

among Biology matriculation students? 

Within this Malaysian matriculation Biology context, the findings indicate that 

participants appreciated the flexibility and reflective nature of asynchronous communication 

on Discord. This supports previous research suggesting that asynchronous interaction 

promotes deeper cognitive engagement and better fits varied schedules (Lin & Wang, 2024; 

McCarron et al., 2021). In direct response to RQ2b, these findings demonstrate that students’ 

positive perceptions of asynchronous “Rules” enhance reflective participation, self-paced 

contribution, and cognitive depth within OCL activities within this exam-oriented 

matriculation context. However, within the matriculation environment, extended timelines 

and open-ended posting norms also introduced procrastination and uneven engagement, 

aligning with AT emphasis on how “Rules” can both enable and inhibit goal-directed actions 

(Cong-Lem, 2022; Engeström, 2000). The present research findings showed that students 

who managed asynchronous tasks proactively utilized archived discussions to refine their 

ideas and conduct thorough research before posting, resulting in high-quality collaborative 

outputs. Yet, others postponed contributions until the last minute, resulting in disjointed 

dialogue and delayed feedback cycles that hindered meaningful collaborative engagement. 

These findings highlight how the “Rules” associated with asynchronous modes can lead to 

contrasting outcomes, as they enable thoughtful analysis in some cases but also risk idle or 

passive participation. Several contradictions emerged when asynchronous rules designed to 

foster in-depth collaboration intersected with the exam-oriented culture of the Biology 

matriculation course. Figure 4.4 illustrates these tensions, mapping them onto the activity 

system components that govern asynchronous communication. 
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Figure 4.4: Contradictions in an Asynchronous Communication Activity System 

 

Primary Contradictions (Within the Rules Element) 

A primary contradiction emerged in the internal structure of asynchronous Rules 

themselves, as flexibility simultaneously functioned as both an enabling and destabilizing 

condition within the activity system. These norms allowed students to post whenever they 

found it most convenient, fulfilling a flexible and inclusive ideal, but the lack of structured 

time checkpoints led to poor time management for some participants. This tension was 

particularly evident when students waited until just before the deadline to post, triggering 

rushed discussions and undermining the reflective potential of asynchronous OCL. In 

contrast to the research context described by Mansour (2024), this matriculation setting 

appeared to amplify the negative effects of flexible deadlines, highlighting the importance 

of clear scheduling guidelines or peer-driven reminders. Thus, students’ perceptions of 

asynchronous flexibility were shaped by whether such openness was experienced as 
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empowering autonomy or as an absence of structure that weakened collaborative momentum 

and diluted collective pacing. 

 

Secondary Contradictions (Between Rules and Object) 

The program’s demand for rapid completion of collaborative tasks (Object) 

sometimes conflicted with the slower-paced and flexible norms of asynchronous 

communication (Rules). It was found that some learners eager to complete assignments 

quickly grew frustrated with peers who contributed sporadically. This tension aligns with 

Chang and Brickman's (2018) warning that unmonitored asynchronous tasks can lead to 

scattered contributions and a lack of coordination. The depth of critical thinking 

demonstrated by students who embraced the flexible format confirms that asynchronous 

communication supports advanced reasoning when the group maintains consistent and 

structured interaction (Lin & Wang, 2024). Accordingly, students’ perceptions of 

asynchronous “Rules” influenced OCL dynamics by either strengthening depth-oriented 

collaboration or generating frustration when collective pacing was misaligned with exam-

driven expectations. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction emerged when the “New Form” of asynchronous practices 

on Discord intersected with the “Old Form” of traditional synchronous or face-to-face norms 

shaped by the matriculation culture. Students previously accustomed to immediate feedback 

from lecturers or peers found the delayed response times unsettling, leading to uncertainties 

about accountability and role distribution. This partial application of Discord’s features, in 

which some members shared in-depth responses while others awaited “real-time” 
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confirmation. This reflects the tension that Engeström (1987) describes when an innovative 

tool enters a setting shaped by established habits. This suggests that students’ prior exposure 

to lecturer-led immediacy shaped their perceptions of asynchronous “Rules,” influencing 

how confidently they engaged in delayed yet reflective exchanges. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

Finally, quaternary contradictions materialized when institutional guidelines or 

unspoken norms about academic conduct clashed with students’ reliance on asynchronous 

channels for complex tasks. Although the use of Discord was not officially restricted (and 

thus this is not illustrated in Figure 4.4), the strong focus on exam results often led students 

to overlook deeper and more reflective discussions in favour of quick answers or simple 

study tips. This tension builds on findings by Yusoff and Zin (2012) and highlights that while 

asynchronous OCL can enhance learning, its potential remains partly unrealized when 

institutions fail to explicitly support or integrate such approaches within official schedules 

and assessment structures. Therefore, students’ perceptions of asynchronous “Rules” were 

indirectly shaped by institutional priorities that privileged speed and measurable outcomes 

over sustained dialogic engagement, thereby constraining the full developmental potential 

of reflective collaboration. 

Overall, these contradictions partially align with studies that support asynchronous 

OCL as a means to foster reflective thinking and sustained collaboration (Lin & Wang, 

2024). At the same time, they revealed how tightly scheduled curricula can intensify its 

limitations (Chang & Brickman, 2018). In other educational contexts, flexible posting 

schedules generally present minimal challenges. However, within the matriculation setting, 

they heighten the risk that asynchronous norms become excessively open-ended, thereby 



172 

 

disrupting group momentum. By viewing these tensions through an AT lens, educators can 

design targeted interventions that reduce procrastination, clarify participation roles, and 

align asynchronous communication. Importantly, these findings are presented as 

contextually grounded design insights rather than generalisable claims about asynchronous 

OCL. They reflect how asynchronous “Rules” operated for this Biology matriculation cohort 

under exam-driven pacing, variable participation patterns, and locally situated expectations 

for collaboration. Collectively, these findings respond to RQ2b by demonstrating that 

students’ perceptions of asynchronous “Rules” shape OCL dynamics through a balance 

between cognitive depth and temporal discipline, influencing both the quality and pacing of 

collaborative Biology learning on Discord. 

Although student testimonies and observational data generally supported the benefits 

of asynchronous communication, several disconfirming points emerged. For instance, some 

participants noted that asynchronous discussions occasionally resembled isolated “mini-

essays” rather than genuine dialogue, as learners tended to post polished statements with 

limited follow-up or interaction. This pattern may reflect the influence of an exam-oriented 

academic culture, in which students appear to prioritise individually refined output over 

collaborative knowledge construction. 

Furthermore, reflective journals identified at least two groups that held face-to-face 

meetings despite contributing minimally to the asynchronous Discord channels. Their 

successful project outcomes, as evidenced by online observation, suggest that relying solely 

on Discord activity logs may underestimate the true extent of collaboration occurring across 

multiple interaction spaces. These cases point to alternative explanations, suggesting that 

some successful instances of OCL may be driven by offline interactions rather than the 

asynchronous format itself. Acknowledging these divergent patterns reinforces the 



173 

 

importance of triangulating data sources to more accurately assess the role of asynchronous 

communication in supporting deeper learning. 

Viewed through the expansive learning framework (Engeström, 2001), these 

contradictions reflect a progressive questioning of overly flexible asynchronous norms, 

followed by critical examination of how such “Rules” intersected with exam-driven 

expectations and participation patterns. The subsequent restructuring of timelines, 

participation requirements, and feedback cycles represents a modelling and implementation 

phase within the activity system. In this way, the tensions identified were not treated as static 

constraints but as developmental triggers that informed iterative refinement across DBR 

cycles, contributing to a gradual transformation of asynchronous collaborative practices.  

 

4.4.3 Design Refinements 

In line with DBR, these refinements are context-specific design responses to the 

contradictions identified in this cohort: 

1. Short internal deadlines were embedded into each task to encourage regular progress 

updates and reduce last-minute submissions. 

2. Posting guidelines required students to respond within 24 hours when tagged and 

contribute at least twice per discussion cycle to maintain consistent group 

engagement. 

3. Groups set specific times during the discussion period to give and receive feedback, 

helping them improve their work before the final submission. 
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4.5 Large Group Size and Division of Labour in OCL 

Task 4 addressed the topic Expression of Biological Information and required 

students to work in large groups of 15 members to create three concept maps on DNA 

replication, transcription, and translation (refer Appendix C for instruction details). The task 

combined synchronous discussions via voice channels with asynchronous coordination 

through dedicated text channels on Discord. Clear role definition was emphasized from the 

outset with roles such as concept lead or editor assigned to streamline collaboration, prevent 

redundancy, and ensure balanced contributions across subtopics. Group members were 

responsible for explaining mechanisms, relevant enzymes or proteins, and the sequential 

stages of genetic information flow. Final concept maps were submitted as the work output 

(refer Appendix I for student work sample). This task was aligned with the Division of 

Labour element of AT (RQ3), focusing on how structured role distribution supported 

collaboration within large groups. Data were collected from the lecturer’s reflective journal, 

online observation, and a focus group interview conducted at the end of Week 10. 
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4.5.1 Results 

Positive Themes 

 

Theme 1: Effective Division of Work in Large Group OCL 

Focus group participants commonly emphasized that large-group OCL makes 

workload distribution more manageable. Participant S5 (FG1/LG1) explained, “It makes the 

work much easier. We can distribute the task evenly, especially a heavy workload task.” 

[Code: Manageable Workload]. Another student, S5 (FG2/LG1), shared a practical example 

by saying, “Like before, we had the video creation task. So, four people create one video. It 

is much easier, and we can complete the work faster.” [Code: Efficient Task Completion]. 

Similarly, S11 (FG3/LG1) highlighted reduced individual pressure, noting, “Members will 

not be too stressful and feeling burden while ensuring the quality of work.” [Code: Reduced 

Individual Burden]. 

The lecturer observed in journal entries that breaking a large assignment into smaller 

components encouraged students to take ownership of specific portions [Code: Manageable 

Workload]. This approach reduced duplication of effort and enhanced motivation as each 

member felt responsible for completing a distinct part of the project [Code: Reduced 

Individual Burden]. According to the lecturer, when roles were clearly defined, students 

stayed on track, resulting in higher-quality deliverables and balanced workloads across the 

group [Code: Efficient Task Completion]. 

Observational data across all groups indicated that large Group 1 often relied on a 

few active initiators (S1, S4, S8, S11, S12, and S13) while the rest contributed sporadically 

[Code: Reduced Individual Burden]. Although some learners (S1–S10) did engage in back-

and-forth discussions, five participants posted only standalone comments, resulting in 
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uneven task distribution. In contrast, large Group 2 exhibited more balanced engagement: 

S16, S17, and S18 took the lead in initiating discussions, while S19 and S20 consistently 

responded, thus demonstrating stronger reciprocity [Code: Manageable Workload]. This 

facilitated a smoother Division of Labour and reduced the workload burden on individual 

members, suggesting that clarity in role assignments and collective leadership promotes 

more equitable task allocation in large group contexts [Code: Efficient Task Completion]. 

These findings address RQ3a by demonstrating that large group size can strengthen the 

Division of Labour through role-based workload sharing, but that equitable task allocation 

depends on consistent participation and visible role enactment. 

Table 4.22: Summary of Theme: Effective Division of Work 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Manageable 

Workload 

“It makes the work much 

easier. We can distribute the 

task evenly, especially a 

heavy workload task.” – S5 

(FG1/LG1) 

Lecturer noted that dividing 

tasks into smaller 

components encouraged 

accountability and 

minimised duplication. 

Group 2 showed strong 

role clarity, with 

members initiating and 

responding in a balanced 

manner. 

Efficient 

Task 

Completion 

“Four people create one 

video… we can complete 

the work faster.” – S5 

(FG2/LG1) 

Clearly assigned portions 

allowed parallel progress, 

improving turnaround and 

group confidence. 

Group 2 members 

contributed consistently 

across tasks, supporting 

efficient task progress. 

Reduced 

Individual 

Burden 

“Members will not be too 

stressful and feeling burden 

while ensuring the quality of 

work.” – S11 (FG3/LG1) 

Journal highlighted that role 

clarity reduced stress and 

enhanced individual 

motivation to deliver quality 

input. 

Group 1 relied heavily on 

a subset of active 

members, with others 

contributing sporadically, 

leading to workload 

imbalances. 

 

Theme 2: Enhanced Idea Development in Large Group OCL 

Student participants routinely highlighted the creative benefits of larger group sizes, 

citing the potential for collecting diverse opinions. S16 (FG4/LG2) commented, “A large 

group size means more brains will think about the tasks… so more ideas could be collected.” 

[Code: Idea Diversity]. Likewise, S25 (FG5/LG2) called it “The fun of communicating, 

where we can get many ideas.” [Code: Creative Stimulation], and S21 (FG5/LG1) 
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concluded, “Overall, I would say that I prefer large group. With a good management, I can 

make use of more ideas.” [Code: Broadened Perspectives]. These statements highlight that 

multiple perspectives often enrich problem-solving and spark innovation. 

The lecturer’s reflections indicated that students in larger groups were more likely to 

engage in broader brainstorming and consider viewpoints they had not initially thought of 

[Code: Idea Diversity]. This environment seemed to stimulate creativity, as participants built 

on each other’s suggestions, enhancing both the depth and breadth of ideas [Code: Creative 

Stimulation]. However, the lecturer also noted that facilitating these discussions required 

some moderation to ensure that quieter members felt comfortable contributing [Code: 

Broadened Perspectives]. 

Observational data from both large groups indicated that large Group 1 demonstrated 

intermittent collaborative engagement, with S4, S5, S10, and S11 contributing to more 

critical and in-depth discussions [Code: Creative Stimulation]. However, the large group size 

was marked by uneven participation, as several members focused on surface-level 

clarifications or provided isolated contributions. This intermittent pattern limited the 

collective depth of discussion [Code: Broadened Perspectives]. In contrast, large Group 2 

consistently showed stronger reciprocal engagement through multi-turn conversations. 

About half of the participants in large Group 2 connected their ideas to real-world contexts, 

resulting in more thorough and innovative outcomes. These findings suggest that deeper and 

reflective exchanges supported by balanced participation can markedly enhance idea 

development in large group OCL [Code: Idea Diversity]. This theme answers RQ3a by 

showing that large group size expands the Division of Labour by enabling broader idea 

contributions and subtopic coverage, although the quality of knowledge-building relies on 

balanced engagement across members. 
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Table 4.23: Summary of Theme: Enhanced Idea Development 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Idea 

Diversity 

“A large group size means 

more brains will think about 

the tasks… so more ideas 

could be collected.” – S16 

(FG4/LG2) 

Lecturer noted that larger 

groups enabled wider 

brainstorming and exposure 

to unfamiliar perspectives. 

Group 2 members 

connected ideas to real-

world contexts through 

extended reciprocal 

dialogue. 

Creative 

Stimulation 

“The fun of communicating 

and we can get many ideas.” 

– S25 (FG5/LG2) 

Reflection highlighted that 

students sparked one 

another’s creativity by 

building on emerging 

suggestions. 

Group 1 had deeper input 

from S4, S5, S10, and 

S11, but lacked full 

group cohesion, limiting 

depth across the team. 

Broadened 

Perspectives 

“With a good management, I 

can make use of more ideas.” 

– S21 (FG5/LG1) 

Lecturer stressed the 

importance of moderating 

group dynamics to include 

quieter members in 

reflective exchanges. 

Group 2 consistently 

displayed balanced 

participation, with multi-

turn engagement 

enriching collective 

problem-solving. 

 

Theme 3: Strengthened Collaboration Dynamics in Large Group OCL 

Many participants described the energy and sociability of large group OCL. S1 

(FG1/LG1) remarked, “I love interacting with many people. I think I would enjoy the online 

environment with a large group size.” [Code: Enjoyment in Large Group Setting], while S3 

(FG1/LG1) echoed, “Learning collaboratively in large group is actually fun as we can get 

much information from each other.” [Code: Lively Peer Exchange]. S25 (FG5/LG2) also 

identified large-group exchanges as “The fun of communicating, where we can get many 

ideas.” [Code: Social Engagement Fuels Momentum], stressing the lively dimension that 

emerges when more members participate simultaneously. 

The lecturer’s journal indicated that groups with enthusiastic participants sustained 

stronger motivation and promoted a supportive atmosphere [Code: Enjoyment in Large 

Group Setting]. The lecturer reported that when students exchanged resources, provided 

clarifications, and employed positive language, they established a constructive environment 

that encouraged deeper engagement [Code: Lively Peer Exchange]. These dynamic 

interactions enabled participants to address minor challenges promptly, as peers were readily 
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available to offer real-time assistance or feedback [Code: Social Engagement Fuels 

Momentum]. 

Across all observed groups, large Group 1 demonstrated a mix of humour and 

supportive interactions, though some members (S12/LG1, S13/LG1, and S15/LG1) 

remained mostly task-focused [Code: Enjoyment in Large Group Setting]. Reciprocity 

varied, as certain individuals posted isolated comments rather than engaging in sustained 

back-and-forth discussions. By comparison, large Group 2 showed a high degree of social 

engagement. Most participants regularly used emoticons, offered encouragement, and 

acknowledged each other’s insights [Code: Lively Peer Exchange]. These peer-responsive 

discussions fostered a more cohesive learning community [Code: Social Engagement Fuels 

Momentum]. The contrast between the two large groups highlights how reciprocal social 

interactions can amplify collaboration and maintain group momentum. These findings 

contribute to RQ3a by indicating that large-group Division of Labour is supported when 

social reciprocity sustains momentum and promotes active help-seeking, thereby improving 

coordination across distributed roles. 

Table 4.24: Summary of Theme: Strengthened Collaboration Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Enjoyment in 

Large Group 

Setting 

“I love interacting with many 

people… I think I would 

enjoy the online environment 

with large group size.” – S1 

(FG1/LG1) 

Lecturer observed that 

energetic group interactions 

fostered a positive climate 

and sustained motivation. 

Group 1 showed humour 

and supportive 

exchanges, though some 

members remained task-

focused with limited 

reciprocal input. 

Lively Peer 

Exchange 

“Learning collaboratively in 

large group is actually fun… 

we can get much information 

from each other.” – S3 

(FG1/LG1) 

Journal noted that students 

actively shared resources 

and clarifications, 

promoting a constructive 

collaborative space. 

Group 2 participants 

frequently encouraged 

one another and 

responded supportively 

using emoticons and 

affirmations. 

Social 

Engagement 

Fuels 

Momentum 

“The fun of communicating 

and we can get many ideas.” 

– S25 (FG5/LG2) 

Positive language and 

resource-sharing 

strengthened group 

cohesion and lowered 

barriers to help-seeking. 

Group 2 demonstrated 

strong reciprocal peer 

interaction, resulting in 

cohesive and continuous 

discussions. 
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Theme 4: Supportive Environment in Large Group OCL 

Participants acknowledged the supportive aspects of large group collaboration, 

particularly the way individual strengths complemented one another. For instance, S21 

(FG5/LG2) remarked, “When we work together with others, we can use the others’ strength 

to cover our weakness.” [Code: Complementary Strengths], while S11 (FG3/LG1) noted, 

“We can develop leadership too in a large group.” [Code: Leadership and Role 

Development]. Similarly, S23 (FG5/LG2) emphasized the group’s ability to make collective 

decisions, fostering cooperation, mutual assistance, and shared responsibility [Code: Shared 

Responsibility]. 

The lecturer’s notes revealed that students who initially appeared hesitant became 

increasingly engaged upon receiving constructive feedback from multiple peers [Code: 

Complementary Strengths]. This peer support often enhanced their confidence and 

motivation, leading to greater participation. The lecturer highlighted that a group 

environment marked by mutual respect and support helped learners recognize that they were 

not alone in confronting academic challenges [Code: Shared Responsibility]. 

Observational notes revealed that large Group 1, core initiators (S1, S4, S8, and S11) 

actively encouraged one another, but uneven participation from others occasionally hindered 

ongoing peer support [Code: Complementary Strengths]. While many participants were 

open to humour and mutual assistance, those who contributed sporadically limited the 

continuity of feedback and reinforcement. In contrast, large Group 2 maintained balanced 

participation alongside frequent expressions of appreciation and assistance [Code: Shared 

Responsibility]. Strong reciprocity conversations in large Group 2 reinforced a shared sense 

of responsibility, creating a consistently supportive atmosphere that enabled more members 

to contribute confidently and benefit from collective guidance [Code: Leadership and Role 
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Development]. This theme addresses RQ3a by illustrating that large group size can 

strengthen Division of Labour when complementary strengths, shared responsibility, and 

role development enable members to contribute in differentiated but mutually supportive 

ways. 

Table 4.25: Summary of Theme: Supportive Environment 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Complementary 

Strengths 

“When we work 

together with others, 

we can use the others’ 

strength to cover our 

weakness.” – S21 

(FG5/LG2) 

Lecturer noted that 

students became more 

confident after 

receiving 

encouragement and 

constructive peer 

feedback. 

Group 1’s core contributors 

supported one another, but 

uneven participation disrupted 

continuity of peer support. 

Leadership and 

Role 

Development 

“We can develop 

leadership too in a 

large group.” – S11 

(FG3/LG1) 

- Group 2 exhibited balanced 

collaboration and clear sharing of 

responsibilities, supporting role 

growth and inclusivity. 

Shared 

Responsibility 

“The group can make 

decisions collectively 

and help each other.” – 

paraphrased from S23 

(FG5/LG2) 

Journal stressed that 

mutual assistance 

reduced individual 

pressure and reinforced 

team cohesion. 

Group 2 frequently exchanged 

appreciation and guidance, 

promoting confidence and shared 

commitment to group outcomes. 

 

 

Negative Themes 

 

Theme 5: Communication Breakdowns in Large Group OCL 

Participants frequently reported challenges associated with large group 

collaboration, particularly information overload, miscommunication, and difficulty 

contributing to discussions. S29 (FG6/LG2) observed, “The downside of working in a large 

group… is communication difficulties.” [Code: Difficulty Sharing Ideas], while S30 

(FG6/LG2) added, “Communication can be more difficult in a large group, as team members 

may struggle to find opportunities to share their ideas.” [Code: Difficulty Sharing Ideas]. 

Similarly, S17 (FG4/LG2) and S27 (FG6/LG2) described feeling confused or missing parts 
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of the conversation when multiple individuals spoke simultaneously [Code: Information 

Overload]. S5 (FG1/LG1) highlighted the difficulties faced by introverted students, stating, 

“It is difficult for introverts to work in large group… it takes time for introverts to adapt.” 

[Code: Challenges for Introverts]. 

According to the lecturer’s reflections, a surge of simultaneous posts often led to 

essential points being overlooked, resulting in repeated questions and instructions [Code: 

Difficulty Sharing Ideas]. In the absence of a designated moderator, confusion intensified as 

participants were uncertain about which ideas had been acknowledged [Code: Information 

Overload]. The lecturer's journal further noted that quieter members tended to remain silent, 

often feeling overshadowed or losing track of the discussion threads [Code: Challenges for 

Introverts]. 

Observational data across all groups indicated that large Group 1’s reliance on a few 

active contributors (S1, S4, S8, S11, S12, and S13) led to rapid exchanges, sometimes 

overwhelming those who participated sporadically [Code: Difficulty Sharing Ideas]. Several 

learners engaged in reciprocal dialogues, but five participants primarily posted standalone 

messages, prompting repeated clarifications and overlooked points [Code: Challenges for 

Introverts]. Large Group 2 also encountered occasional message overload despite generally 

balanced engagement and strong peer acknowledgment [Code: Information Overload]. The 

nature of its discussions sometimes caused confusion when too many members posted 

concurrently. These patterns highlight the need for structured communication strategies to 

help participants keep track of ongoing conversations in larger group settings. These findings 

address RQ3a by demonstrating that as group size increases, communicative density can 

disrupt Division of Labour by obscuring responsibilities and weakening coordination, 

thereby increasing the risk of duplicated or missed work. 
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Table 4.26: Summary of Theme: Communication Breakdowns 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Difficulty 

Sharing Ideas 

“Communication can be 

more difficult in large 

group… team members may 

struggle to find opportunities 

to share.” – S30 (FG6/LG2) 

Lecturer noted that essential 

contributions were often 

buried in a surge of 

messages, leading to 

repeated clarifications. 

Group 1 relied heavily on 

a few initiators, resulting 

in missed input from 

quieter members and 

disjointed dialogue. 

Information 

Overload 

“Felt confused or missed 

parts of the conversation 

when many people spoke at 

once.” – paraphrased from 

S17/S27 

Journal emphasized that 

lack of moderation led to 

confusion and uncertainty 

over which contributions 

were acknowledged. 

Group 2 occasionally 

experienced message 

congestion when multiple 

members posted 

simultaneously. 

Challenges 

for Introverts 

“It is difficult for introverts 

to work in large group… it 

takes time to adapt.” – S5 

(FG1/LG1) 

Lecturer observed that 

passive members were 

often overshadowed and 

disengaged from fast-paced 

discussion threads. 

Some participants in both 

groups posted only 

standalone messages, 

failing to engage in 

sustained back-and-forth 

dialogue. 

 

Theme 6: Free-Riding Challenges in Large Group OCL 

Free-riding emerged as a common concern, with several participants describing 

uncommitted peers who benefited from the efforts of others. S4 (FG1/LG1) remarked that 

some members “will not contribute and just watch or sleep.” [Code: Passive Participation], 

while S2 (FG1/LG1) asserted, “There will always be free-riders in large groups in online 

tasks especially if the task is easy.” [Code: Task Evasion]. Similarly, S26 (FG6/LG2) noted 

that some participants “try to ‘hide’ themselves” to avoid contributing [Code: Hiding 

Behavior], reflecting students’ frustration with uneven workload distribution in larger teams. 

The lecturer’s observations highlighted ongoing tensions related to perceived or 

actual imbalances in group effort. Some students expressed resentment when they felt 

overburdened by peers’ lack of contribution [Code: Passive Participation]. Journal entries 

further indicated that larger group sizes, when not supported by clear accountability 

mechanisms, enabled passive members to remain unnoticed [Code: Task Evasion]. This 

issue was intensified when tasks did not explicitly require individual contributions, resulting 

in vague or poorly defined roles [Code: Hiding Behavior]. 
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Observational notes indicated that in Group 1, highly active members (S1, S4, S8, 

S11, S12, and S13) propelled most of the work, while others contributed minimally or made 

only sporadic appearances, thus raising concerns about free-riding [Code: Passive 

Participation]. The moderate reciprocity overall did not fully reduce the possibility of 

members benefiting from collaborative efforts without meaningful input [Code: Task 

Evasion]. Conversely, large Group 2 had more balanced engagement, with multi-turn 

exchanges and strong peer acknowledgment that helped discourage free-riding by making 

individual contributions more visible [Code: Hiding Behavior]. Nevertheless, the potential 

for uncommitted behavior remained whenever roles were poorly defined or when only a few 

individuals took consistent initiative. This theme answers RQ3a by showing that large group 

size can amplify accountability risks within the Division of Labour, enabling free-riding 

behaviours when contribution visibility and monitoring mechanisms are insufficient. 

Table 4.27: Summary of Theme: Free-Riding Challenges 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Passive 

Participation 

“Some members will not 

contribute and just watch or 

sleep.” – S4 (FG1/LG1) 

Lecturer noted rising 

resentment in groups where 

effort was uneven, 

especially in tasks lacking 

accountability. 

Group 1 relied on a subset 

of members (e.g., S1, S4, 

S8) while others 

contributed infrequently 

or not at all. 

Task Evasion “There will always be free-

riders in large groups in 

online tasks.” – S2 

(FG1/LG1) 

Journal highlighted that 

large groups without 

structured role assignment 

enabled passive members to 

remain unnoticed. 

Reciprocity in Group 1 

was moderate, failing to 

fully mitigate unnoticed 

non-participation. 

Hiding 

Behavior 

“Some participants try to 

‘hide’ themselves to avoid 

contributing.” – S26 

(FG6/LG2) 

Lecturer emphasized the 

need for tasks that clearly 

define and track individual 

roles to prevent 

disengagement. 

Group 2 showed better 

peer acknowledgment and 

balanced dialogue, 

reducing the risk of free-

riding. 
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Theme 7: Challenges of Navigating Group Dynamics in Large Group OCL 

Many participants found it daunting to coordinate tasks and handle diverse opinions 

within large teams. Across focus groups, recurring concerns centred on role ambiguity, 

overlapping responsibilities, and discomfort in voicing opinions within a crowded discussion 

space. For example, S19 (FG4/LG2) noted that “dividing works among members in a large 

group is quite difficult.” [Code: Role Confusion], while S11 (FG3/LG1) highlighted that 

“more people mean more different and clashing opinions.” [Code: Clashing Opinions]. 

Additionally, some students expressed hesitation in contributing, particularly those who 

identified as introverted, with S6 (FG2/LG1) explaining that they would “not dare to speak 

up in a large group.” [Code: Social Discomfort for Introverts]. 

Rather than representing isolated incidents, these accounts collectively indicate 

recurring structural coordination challenges inherent in large-group configurations. 

Evidence from lecturer journals and online observations converged on three interrelated 

issues: unclear task allocation, difficulty managing divergent viewpoints, and uneven 

participation patterns. The lecturer’s notes confirmed that broader group sizes often resulted 

in vague or overlapping responsibilities [Code: Role Confusion]. Without clear leadership 

or conflict resolution mechanisms, disagreements sometimes escalated and tasks were 

duplicated or neglected [Code: Clashing Opinions]. Scheduling and role allocation also 

became increasingly complex as groups attempted to accommodate varied availability and 

skill levels, further intensifying participation imbalances. 

Observational data reinforced these findings. In large Group 1, several participants 

attempted to clarify roles, yet inconsistent responses led to confusion and overlapping 

efforts. Repeated instances of duplicated task submissions and delayed acknowledgement of 

assigned responsibilities were observed, indicating fragmented coordination rather than 



186 

 

sustained collaborative exchange. Although there were moments of social bonding and 

humour, this did not fully offset the organizational challenges caused by partial engagement 

[Code: Social Discomfort for Introverts]. In one observed session, fewer than half of the 

members responded to role-allocation prompts, resulting in two students completing the 

same subsection while another task remained unattended. In contrast, large Group 2 

established clearer task allocations early in the process and engaged in sustained multi-turn 

discussions, which reduced role ambiguity and minimised duplication. Although both groups 

demonstrated moments of social bonding, such relational cohesion did not fully offset 

procedural inefficiencies in coordination. 

Taken together, the data suggest that while large groups offer diversity of 

perspectives, they simultaneously intensify coordination demands, role negotiation, and 

socio-emotional complexity. The convergence of focus group accounts, lecturer reflections, 

and observational evidence demonstrates that these challenges are structurally embedded 

within the Division of Labour when group size increases, rather than merely interpersonal 

issues. Clear facilitation, explicit role confirmation, and structured conflict-management 

strategies therefore become essential in sustaining effective collaboration. These findings 

address RQ3a by indicating that large group size intensifies Division of Labour complexity 

through role negotiation demands, divergent viewpoints, and socio-emotional barriers that 

shape who contributes, how tasks are allocated, and whether responsibilities are fulfilled. 
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Table 4.28: Summary of Theme: Challenges of Navigating Group Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Role 

Confusion 

“For me, dividing works 

among members in a large 

group is quite difficult.” – 

S19 (FG4/LG2) 

Lecturer noted overlapping 

or vague task divisions in 

large groups lacking clear 

role definitions. 

Group 1 showed attempts 

at role-setting, but 

inconsistent engagement 

led to duplication and 

task confusion. 

Clashing 

Opinions 

“More people mean more 

different and clashing 

opinions as well. Then 

things will get ugly.” – S11 

(FG3/LG1) 

Journal described tension in 

some groups without 

conflict resolution strategies, 

which affected task 

continuity. 

Group 2 managed to 

agree early on roles, 

though differences in 

opinion still occasionally 

delayed progress. 

Social 

Discomfort 

for Introverts 

“Introvert people like me 

would not dare to speak up 

in large group.” – S6 

(FG2/LG1) 

Lecturer highlighted that 

quieter students were often 

hesitant to speak, especially 

without encouragement or 

structure. 

Despite humour and 

bonding moments in 

Group 1, partial 

engagement hindered 

overall coordination and 

contribution balance. 

 

Theme 8: Technical Issues in Large Group OCL 

Technical obstacles remained significant in large group OCL. S6 (FG2/LG1) 

observed that video calls “will not be stable as well.” [Code: Unstable Video Connectivity], 

and S8 (FG2/LG1) recalled instances where “the platform glitched, and we had to restart 

our meeting.” [Code: Session Interruptions]. Participants such as S14 (FG3/LG1) felt 

anxious after disconnections, fearing missed instructions or lost progress [Code: Fear of 

Missing Out]. Larger groups amplified these difficulties as more people tried to connect 

simultaneously, heightening the risk of lags and dropped sessions. 

Across data sources, a consistent pattern emerged: connectivity strain increased 

when multiple members accessed voice or video features simultaneously.  The lecturer 

documented frequent complaints about connectivity strain, particularly when multiple 

members accessed voice or video features at once [Code: Unstable Video Connectivity]. 

Temporary disconnections forced participants to rejoin mid-discussion, creating information 

gaps that required recapping [Code: Session Interruptions]. These incidents repeatedly broke 
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the conversation flow, leading to frustration and time lost in reorienting the group [Code: 

Fear of Missing Out]. 

Observations across all groups indicated that neither large Group 1 nor Group 2 

experienced sustained platform failures. However, minor connectivity and synchronization 

issues were common. In large Group 1, intermittent disconnections forced some members to 

rejoin sessions, causing gaps in communication and brief pauses for recapping [Code: 

Unstable Video Connectivity]. Similarly, large Group 2 encountered occasional lags, which 

led to duplicated posts when several participants typed simultaneously [Code: Session 

Interruptions]. While these technical disruptions were usually short-lived, they momentarily 

derailed the flow of discussion and required additional coordination to ensure that critical 

information was not lost in the process [Code: Fear of Missing Out]. This theme contributes 

to RQ3a by demonstrating that large group Division of Labour is further shaped by technical 

constraints, where connectivity interruptions and synchronization issues increase 

coordination load and can compound role ambiguity in Discord-mediated collaboration. 

Table 4.29: Summary of Theme: Technical Issues 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Unstable 

Video 

Connectivity 

“Video calls will not 

be stable as well.” – 

S6 (FG2/LG1) 

Lecturer noted that voice/video 

features placed strain on group 

connectivity, especially with 

many users active. 

Group 1 experienced 

occasional disconnections 

requiring members to rejoin 

and pause for clarification. 

Session 

Interruptions 

“The platform 

glitched, and we had 

to restart our 

meeting.” – S8 

(FG2/LG1) 

Reflections described session 

restarts and missed content due 

to instability, requiring recap 

time and follow-ups. 

In Group 2, short lags 

occasionally caused multiple 

users to post simultaneously, 

leading to repeated or 

missed ideas. 

Fear of 

Missing Out 

“I felt anxious after 

disconnections… 

worried I missed 

instructions.” – S14 

(FG3/LG1) 

Lecturer reported students’ 

anxiety about losing track of 

progress during tech 

interruptions and frequent 

recapping. 

Minor but recurring issues in 

both groups briefly disrupted 

flow and required repeated 

coordination. 
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4.5.2 Discussion 

RQ3a: How does large group size affect the “Division of Labour” in OCL among Biology 

matriculation students who use Discord? 

The findings presented in Section 4.5.1 reveal that forming a large group of 15 

students to complete Biology assignments on Discord can both facilitate and hinder 

collaborative practices. From an AT standpoint, these patterns primarily unfold around the 

Division of Labour (Engeström, 2000) as students strive to delegate tasks, coordinate roles, 

and manage the interplay of multiple perspectives. While larger groups can offer diverse 

ideas and distribute workload more effectively, the data indicate that increasing group size 

gives rise to various contradictions that can either facilitate or hinder collaboration.  

In direct response to RQ3a, the findings demonstrate that large group size reshapes 

the Division of Labour by expanding role distribution opportunities while simultaneously 

increasing coordination complexity and accountability risks. This pattern is reflected across 

the results, where large groups supported workload sharing, idea diversity, and peer support 

(Themes 1–4) while also intensifying overload, free-riding, role ambiguity, and technical 

coordination demands (Themes 5–8). Consistent with previous OCL research, many 

participants praised large groups for distributing tasks and reducing individual burden (Al 

Mulhim & Eldokhny, 2020; Saqr et al., 2019). When students assigned roles, they minimised 

duplication and encouraged accountability. The lecturer’s journal confirmed that dividing 

assignments into smaller tasks enriched students’ sense of ownership and potentially 

enhanced the quality of their output. These observations highlight how well-structured 

Division of Labour can align with the Object of OCL (Engeström, 2000).  

Students consistently noted that the “many brains” in large groups nurtured deeper 

brainstorming and idea generation. Such heterogeneity aligns with prior findings that larger 
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group sizes yield creative problem-solving when guided appropriately (Mei et al., 2024). 

Here, the exam-driven context did not diminish the potential for innovation but rather 

highlighted the importance of balanced participation. While large Group 2 demonstrated 

effective multi-turn dialogue, sporadic posts in large Group 1 hindered deeper collaborative 

thinking. These results refine existing literature by demonstrating that diverse viewpoints 

enrich knowledge construction, although active facilitation is necessary to ensure even 

contribution (Hackett et al., 2024). Thus, large group size positively influences OCL when 

Division of Labour is intentionally structured but becomes counterproductive when 

coordination mechanisms are weak.  

As the results show, larger groups can also heighten sociability and mutual support. 

Students appreciated being able to “cover each other’s weaknesses” while the lecturer 

observed that enthusiastic clusters of members often promoted a positive group climate. This 

synergy aligns with Martin and Bolliger (2018), who highlight that collaborative 

environments are strengthened by peer-driven feedback and emotional support. In exam-

focused scenarios, these supportive dynamics can lessen stress, encourage broader 

engagement, and enable more members to feel comfortable contributing. Figure 4.5 

complements these findings by illustrating how large-group interactions give rise to key 

tensions as mapped across the components of Discord-mediated activity system. 

Importantly, these findings are reported as contextually grounded design insights drawn 

from this Biology matriculation cohort and its exam-driven constraints, rather than 

generalisable claims about large-group OCL across settings.  
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Figure 4.5: Contradictions in Large Group Activity System 

 

Primary Contradictions (Within Division of Labour Element) 

A primary contradiction emerged within the Division of Labour when explicit role 

assignments were either missing or insufficiently enforced. Observational data revealed that 

large Group 1 depended heavily on a handful of initiators, leaving several members to post 

infrequent or one-off messages. This uneven participation pattern meant the formal “division 

of tasks” did not always translate into actual engagement. Although prior studies highlight 

the potential for large-group synergy (Al Mulhim & Eldokhny, 2020), this current finding 

emphasizes the risk of free-riding and lack of accountability if role clarity is not consistently 

maintained, particularly in exam-oriented contexts where unfulfilled tasks may compromise 

learning outcomes. This indicates that large group size can amplify participation inequality 

when monitoring mechanisms within the Division of Labour are insufficient. 
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Secondary Contradictions (Between Division of Labour and Community) 

A key secondary contradiction arose between Division of Labour and the Community 

(i.e. the large group itself) when communication overload compromised coordination. As 

seen in both large Group 1 and Group 2, surges of simultaneous posts or voice-chat 

interruptions caused confusion about acknowledged ideas. Students struggled to track 

conversation threads, leading to duplicated instructions or missed feedback. These 

communication breakdowns highlight a tension between the ideal of everyone contributing 

and the practical challenge of orchestrating numerous voices at once. Although prior OCL 

literature acknowledges the benefits of large group OCL (McCarron et al., 2021), exam-

oriented contexts intensify the consequences of delays or misunderstandings, where even a 

single missed clarification can hinder the group’s ability to meet important deadlines. 

Accordingly, large group size influences OCL dynamics by increasing communicative 

density, which strengthens idea diversity but simultaneously complicates coordination 

within the Community element. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction emerged as students accustomed to smaller study groups or 

lecturer-led instruction encountered challenges in adjusting to the more complex dynamics 

of large group tasks conducted on Discord. Although large-group collaboration can foster 

deeper idea exchange, some participants withdrew when they felt overshadowed by more 

vocal peers. This pattern aligns with previous studies highlighting the reluctance of 

introverted individuals to engage in online forums with large group sizes (Chang & 

Brickman, 2018). The mismatch between traditional small group structures (Old Form) and 

the new large group OCL format (New Form) reveals a tension between established norms 
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and emergent practices (Engeström, 1987). In high-stakes settings, students may revert to 

passive roles or offer minimal input to avoid potential conflict or confusion. This suggests 

that the shift to large group Division of Labour requires behavioural adaptation that not all 

students immediately achieve, thereby affecting participation balance. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

A quaternary contradiction emerged when large group collaboration on Discord 

intersects with institutional assessment standards (Other Activity System) that typically 

emphasize clear individual accountability. The lecturer’s observations revealed that some 

students expressed concern about how their contributions would be recognized in final 

exams or continuous assessments. Although similar institutional tensions have been reported 

by Yusoff and Zin (2012), the exam-oriented urgency in the matriculation context intensifies 

the issue. To address this, large group work on Discord requires clearly defined grading 

criteria and institutional support to ensure that individual contributions are fairly recognized 

and not overlooked within the group effort. Therefore, large group size affects Division of 

Labour not only at the interactional level but also in relation to institutional accountability 

structures. 

Overall, these findings build on OCL scholarship by underlining how large group 

configurations enrich idea generation and peer support but also raise concerns about free-

riding, communication overload, and role ambiguity (Biasutti, 2017; Saqr et al., 2019). The 

results challenge the assumption that advanced platform features such as Discord’s channel 

organization can automatically guarantee balanced participation. While Hackett et al. (2024) 

highlight the creative virtues of large group synergy, the present findings emphasize that 

consistent leadership, conflict resolution protocols, and institutional alignment are vital to 
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fully realizing those benefits within a matriculation landscape. Collectively, these findings 

answer RQ3a by demonstrating that large group size reshapes Division of Labour through 

expanded task distribution, intensified coordination demands, and heightened accountability 

concerns. 

Despite the general agreement on the challenges associated with large-group OCL, 

some data sources presented contrasting perspectives. In certain focus groups, a minority of 

participants reported that working in large groups increased their motivation rather than 

enabling free-riding. These students explained that observing high levels of participation 

from peers created social pressure to contribute as they wished to avoid peer disapproval. 

Similarly, the lecturer’s journals documented a notable case in which a group of 15 students 

maintained effective collaboration. This was attributed to strong leadership from three 

members who consistently delegated tasks, monitored progress, and supported peer 

accountability. 

Online observations further revealed that in at least one group categorised as large, 

only 12 or 13 members were actively involved while the remaining participants rarely 

engaged. In such cases, the group functioned more like a medium-sized team with inactive 

members having minimal influence on group dynamics. These findings suggest that the 

commonly reported drawbacks of large-group collaboration such as communication 

overload or coordination issues may be less significant when full participation is not 

uniformly distributed. 

Taken together, these contrasting cases indicate that the effectiveness of large-group 

collaboration is not determined solely by numerical size but by the clarity of role allocation, 

strength of leadership, and degree of collective accountability established within the group. 

In the Malaysian matriculation context where time constraints and examination pressures 
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shape student behaviour, large-group OCL requires structured role monitoring, explicit 

communication norms, and assessment mechanisms that recognise individual contributions. 

At a broader pedagogical level, these findings suggest that digital learning policies in 

matriculation programmes should support clear guidelines for group-based assessment, 

provide training on collaborative role management. They should also encourage platforms 

that enable transparent tracking of participation to sustain equitable Division of Labour in 

large-group OCL.  

Viewed through the expansive learning cycle (Engeström, 2001), these 

contradictions within the Division of Labour prompted collective questioning of how large-

group roles were structured and monitored. The identification of free-riding, communication 

overload, and accountability tensions led to a critical re-examination of task allocation 

practices, followed by the modelling of clearer role-tracking mechanisms and structured 

interaction protocols. This progression reflects movement from recognition of systemic 

tensions toward iterative redesign within the activity system. 

 

4.5.3 Design Refinements 

In line with DBR, these refinements represent context-specific design responses to the 

contradictions identified in this cohort: 

1. Role-tracking sheets were used to assign tasks clearly and make the progress of 

each member visible. 

2. A structured messaging system was introduced, including turn-taking rules and 

thread use to reduce communication overload. 

3. Short peer feedback sessions were held to help students manage group 

differences and avoid passive participation. 
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4.6 Small Group Size and Division of Labour in OCL  

In Task 5, the focus shifted to small groups of five members to explore chromosomal 

abnormalities under the Mutation topic, including conditions such as Trisomy 21 (Down 

syndrome), Turner syndrome, and Klinefelter syndrome (refer Appendix C for instruction 

details). Students compared and contrasted autosomal and sex chromosomal abnormalities, 

synthesizing their findings into a written summary posted in their group’s text channel on 

Discord (refer Appendix I for student work sample). Role allocation was pre-assigned based 

on individual strengths and availability, enabling greater flexibility while promoting peer 

accountability. This task provided insight into how smaller group configurations influence 

role balance and interaction quality within this cohort and task design. Both synchronous 

and asynchronous communication modes were employed during the activity. The task was 

aligned with the Division of Labour element of AT (RQ3), examining how collaboration 

dynamics differ in small group settings. Data were collected from the lecturer’s reflective 

journal, online observation, and a focus group interview conducted at the end of Week 12. 
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4.6.1 Results 

Positive Themes 

 

Theme 1: Enhanced Communication and Collaboration in Small Group OCL 

Focus group participants widely agreed that small groups greatly improve 

communication and collaboration in OCL. For example, S4 (FG1) noted, “It is much easier 

to start a conversation in a smaller group. We can get responses quickly.” [Code: Easier 

Conversation Flow], highlighting the benefits of prompt replies. Similarly, S19 (FG4) stated, 

“I believe that a small group division will help the shy students to speak out more compared 

to the large group.” [Code: Comfortable for Introverts], pointing out how fewer members 

reduce social barriers. S8 (FG2) highlighted that “Small group makes the members 

collaborate more, as communication is the key, which is useful to introvert people too.” 

[Code: Communication Boosts Collaboration]. This suggests that smaller group settings 

enhance communication, promoting greater engagement and inclusivity, especially for 

introverted individuals. 

The lecturer’s observations supported these sentiments, noting that smaller group 

sizes enabled participants to voice their opinions with fewer interruptions [Code: Easier 

Conversation Flow]. This setting was particularly beneficial for introverted members, who 

felt more at ease and were inclined to participate in a smaller and supportive environment 

[Code: Comfortable for Introverts]. The reflective journals emphasized that small group 

OCL sessions often ran smoothly because participants could engage more deeply with each 

other’s ideas while also demonstrating attentive listening and empathy in their interactions 

[Code: Communication Boosts Collaboration]. 
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Participation data indicated that Groups 1, 2, 4, and 5 demonstrated consistently high 

levels of engagement. In Group 1, for example, all participants (S1–S5) actively contributed 

by initiating and responding to messages [Code: Easier Conversation Flow]. Notably, the 

group exhibited strong reciprocity, with members building on each other’s ideas rather than 

making disconnected comments. Similar dynamics were observed in Groups 2 and 4, where 

active discussions were coupled with supportive interactions and deeper cognitive exchanges 

[Code: Comfortable for Introverts], reinforcing the notion that smaller groups facilitate more 

coherent and collaborative communication [Code: Communication Boosts Collaboration]. 

These findings address RQ3b by demonstrating that small group size strengthens the 

Division of Labour through clearer communication channels, higher reciprocity, and more 

visible individual participation within distributed roles. 

Table 4.30: Summary of Theme: Enhanced Communication and Collaboration 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Easier 

Conversation 

Flow 

“It is much easier to start a 

conversation in smaller 

group. We can get responses 

quickly.” – S4 (FG1) 

Lecturer noted smoother 

dialogue and fewer 

interruptions in smaller 

group sessions. 

Group 1 participants 

(S1–S5) actively initiated 

and replied to messages 

with strong reciprocity. 

Comfortable 

for Introverts 

“Small group… helps the 

shy students to speak out 

more compared to the large 

group.” – S19 (FG4) 

Reflections indicated that 

quieter students were more 

willing to express 

themselves in smaller, less 

intimidating groups. 

Groups 2 and 4 showed 

active and inclusive 

participation, with 

members responding 

supportively and 

elaborating on peers’ 

input. 

Communication 

Boosts 

Collaboration 

“Small group makes the 

members collaborate 

more… communication is 

the key.” – S8 (FG2) 

Journal described a 

collaborative environment 

where attentive listening 

and empathy promoted 

deeper discussions. 

Groups 1, 2, 4, and 5 

consistently 

demonstrated engaged, 

idea-driven dialogue with 

high levels of mutual 

responsiveness. 
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Theme 2: Effective Group Dynamics in Small Group OCL 

Many students perceived small group settings as conducive to fostering supportive 

environments that enhanced group cohesion. S10 (FG2) reported finding it “easier to discuss 

and more comfortable” [Code: Comfort and Ease of Discussion], while S22 (FG5) noted 

that “somehow small size group could be effective as there are no fighting and nobody fight 

to give opinion, so it’s kind of peaceful.” [Code: Conflict-Free Interaction]. Similarly, S18 

(FG4) remarked, “The best aspect in small group task is that people can be more of 

themselves and give their ideas and opinion easily,” highlighting how smaller groups 

promote openness and mutual trust [Code: Conflict-Free Interaction]. 

According to the lecturer’s reflective notes, these supportive dynamics contributed 

to reduced interpersonal conflicts. In smaller teams, misunderstandings were quickly 

resolved and members were more inclined to offer constructive feedback [Code: Conflict-

Free Interaction]. The journal also recorded that participants felt comfortable addressing 

disagreements at early stages, which helped prevent larger disputes [Code: Openness and 

Mutual Trust]. Positive relationships among team members were essential for maintaining 

motivation and mutual respect [Code: Comfort and Ease of Discussion]. 

Observational data further supported these findings. Groups 1, 2, 4, and 5 

demonstrated high levels of social engagement and cohesive discussion patterns. In Group 

1, participants used humour and supportive language to strengthen interpersonal rapport 

[Code: Comfort and Ease of Discussion]. In Group 5, members frequently expressed 

encouragement and acknowledged each other’s contributions [Code: Conflict-Free 

Interaction]. Similarly, Group 4 exhibited strong interpersonal bonds with all participants 

(S16–S20) actively affirming and building upon each other’s ideas [Code: Openness and 

Mutual Trust]. These patterns confirmed that small group environments often foster 
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friendlier, more unified, and collaborative team interactions. This theme answers RQ3b by 

showing that small group Division of Labour is supported when cohesive interpersonal 

dynamics reduce conflict, enhance trust, and enable smoother coordination of assigned 

responsibilities. 

Table 4.31: Summary of Theme: Effective Group Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Comfort and 

Ease of 

Discussion 

“Easier to discuss and more 

comfortable.” – S10 (FG2) 

Lecturer observed that 

students were more relaxed 

and willing to communicate 

openly in smaller groups. 

Group 1 participants used 

humour and informal 

language, fostering a 

relaxed and engaged 

environment. 

Conflict-Free 

Interaction 

“Small size group… there 

are no fighting… so it’s kind 

of peaceful.” – S22 (FG5) 

Reflections noted fewer 

interpersonal tensions and 

quicker resolution of 

misunderstandings in small 

teams. 

Group 5 members 

frequently encouraged 

and acknowledged one 

another, reinforcing a 

conflict-free and 

collaborative tone. 

Openness 

and Mutual 

Trust 

“People can be more of 

themselves and give their 

ideas and opinion easily.” – 

S18 (FG4) 

Journal emphasized that 

small group size promoted 

mutual respect and 

constructive feedback during 

disagreements. 

Group 4 showed strong 

interpersonal bonds with 

all members contributing 

meaningfully and 

building on each other’s 

ideas. 

 

Theme 3: Efficient Task Management in Small Group OCL 

Participants frequently emphasized the ease of organizing and completing tasks 

within small group OCL settings. S11 (FG3) noted, “The best aspect in small group size is 

easier to divide the tasks and arrange everything.” [Code: Clear Task Division]. Similarly, 

S20 (FG4) observed that “since there are not many people in a group, everyone will have 

many tasks to do, which lowers the risk of having free riders.” [Code: Reduced Free-Riding]. 

S2 (FG1) and S12 (FG3) also pointed out that smaller groups help maintain focus, with S12 

stating, “It is easier to control the topic so that it will not be out of the range.” [Code: 

Focused Discussion and Efficiency]. 
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The lecturer’s reflective notes documented several instances where small groups 

exhibited structured role allocation and smoother project workflows [Code: Clear Task 

Division]. Students generally had clear responsibilities, provided regular progress updates, 

and sought assistance when necessary. The notes also highlighted that smaller team sizes 

enhanced accountability [Code: Reduced Free-Riding]. It was easier to monitor individual 

contributions and quickly address any confusion or lack of participation. 

Observational data further supported these findings. Groups 1, 2, 4, and 5 

consistently demonstrated effective organization. In Group 2, participants (S6–S10) were 

highly engaged and proactively clarified task responsibilities at the start of each discussion 

[Code: Clear Task Division]. A similar pattern was evident in Group 4, where clear role 

distribution and regular check-ins minimised misunderstandings and boosted productivity 

[Code: Reduced Free-Riding]. These groups reached decisions efficiently, and their strong 

reciprocal communication ensured that all members remained informed [Code: Focused 

Discussion and Efficiency]. These findings respond to RQ3b by illustrating that small group 

size concentrates accountability, clarifies role allocation, and reduces free-riding risks, 

thereby stabilising the Division of Labour structure. 

Table 4.32: Summary of Theme: Efficient Task Management 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Clear Task 

Division 

“The best aspect in small 

group size is easier to divide 

the tasks and arrange 

everything.” – S11 (FG3) 

Lecturer noted that smaller 

groups allowed clearer 

task assignments and 

smoother workflows. 

Group 2 members (S6–S10) 

clarified roles early and 

updated each other 

frequently, ensuring high 

task coordination. 

Reduced 

Free-Riding 

“Everyone will have many 

tasks to do, so lower the risk 

of having free riders.” – S20 

(FG4) 

Journal emphasized that 

accountability was easier 

to maintain in smaller 

teams, reducing passive 

participation. 

Group 4 showed structured 

role distribution and 

consistent check-ins that 

enhanced individual 

accountability. 

Focused 

Discussion 

and 

Efficiency 

“It is easier to control the 

topic so that it will not be 

out of the range.” – S12 

(FG3) 

- Groups 1, 2, 4, and 5 

reached task goals 

efficiently due to high 

engagement and ongoing 

reciprocal communication. 
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Theme 4: Idea Exchange in Small Group OCL 

Participants commended small group discussions for promoting more focused idea-

sharing and deeper elaboration on key points. S3 (FG1) stated that “we can obtain all 

information better and in more details.” [Code: Detailed Idea Sharing] in a smaller team. 

Similarly, S2 (FG1) emphasized, “We also have more time to read each and everyone’s 

ideas.” [Code: Ample Time for Reflection], illustrating how manageable group sizes help 

ensure that valuable contributions are not overlooked. S18 (FG4) observed that in a small 

group, “most or all people can collaborate and contribute their opinions and ideas 

comfortably.” [Code: Inclusive Idea Contribution], which led to more meaningful and 

inclusive dialogue. 

The lecturer’s reflective notes echoed these perspectives, highlighting that small 

groups frequently engaged in more rigorous discussions as members felt a heightened sense 

of responsibility to examine and refine each suggestion [Code: Detailed Idea Sharing]. The 

journal further noted that with fewer contributors, each idea received closer attention, 

reducing the chances of rushed decisions or unexamined assumptions [Code: Ample Time 

for Reflection]. As a result, students expressed greater confidence in their final outcomes, 

knowing their perspectives had been fully considered [Code: Inclusive Idea Contribution]. 

Observation data reinforced these findings. Groups 1, 2, 5, and 6 consistently 

demonstrated reciprocal idea-building. In Group 2, all participants (S6–S10) contributed to 

sustained cognitive engagement through in-depth analysis [Code: Ample Time for 

Reflection]. Similarly, in Groups 1 (S1–S5) and 5 (S21–S25), members regularly extended 

one another’s points, posed relevant follow-up questions, and arrived at well-developed 

conclusions [Code: Detailed Idea Sharing]. These patterns highlighted the capacity of small 

groups to effectively harness collective knowledge and foster enriched idea exchange [Code: 
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Inclusive Idea Contribution]. This theme addresses RQ3b by demonstrating that small group 

Division of Labour supports deeper cognitive engagement when each member’s contribution 

receives sustained attention and integration. 

Table 4.33: Summary of Theme: Idea Exchange 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Detailed Idea 

Sharing 

“We can obtain all 

information better and more 

details.” – S3 (FG1) 

Lecturer noted that students 

examined and refined ideas 

more thoroughly in small 

groups. 

Groups 1 and 5 regularly 

extended each other’s 

ideas, contributing to 

well-rounded discussions. 

Ample Time 

for Reflection 

“We also have more time to 

read each and everyone’s 

ideas.” – S2 (FG1) 

Journal highlighted that 

each contribution received 

more attention, enhancing 

thoughtfulness and 

deliberation. 

Group 2 participants (S6–

S10) sustained focused 

engagement, leading to 

in-depth analytical 

exchanges. 

Inclusive Idea 

Contribution 

“Most or all people can 

collaborate and contribute 

their opinions and ideas 

comfortably.” – S18 (FG4) 

Lecturer observed increased 

comfort and inclusivity, 

with students showing 

greater confidence in 

collaborative outcomes. 

All members in Groups 

1, 2, 5, and 6 engaged in 

reciprocal, constructive 

dialogue throughout 

discussions. 

 

 

Negative Themes 

 

Theme 5: Structural Limitations of Small Group Task Management in OCL 

Some participants expressed concerns regarding the limitations of small group 

composition, particularly in terms of human resources. S25 (FG5) remarked, “The main 

challenge of small group is the number of people for work division will be limited.” [Code: 

Limited Division of Labour], while S30 (FG6) noted, “it is hard to get various ideas and 

points of view of others because [of the] small number of people in the group.” [Code: Lack 

of Diverse Expertise]. Similarly, S29 (FG6) cautioned that “if the task is too complicated but 

the group members are too few, everyone may be forced to do so much work and may feel 

stressed.” [Code: Overburdened Team Members]. 
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The lecturer’s reflective journal documented instances in which complex tasks 

imposed significant demands on small teams, particularly when group members lacked 

specialized skills [Code: Limited Division of Labour]. Although students generally valued 

the manageability of smaller groups, the journal highlighted that certain projects required a 

wider range of expertise than what was available within a limited team [Code: Lack of 

Diverse Expertise]. In such cases, students were compelled to either quickly acquire new 

competencies or seek external assistance, thus increasing the overall pressure [Code: 

Overburdened Team Members]. 

Observational data from Group 3 and Group 6 illustrated these constraints. In Group 

3, four participants (S11–S14) contributed actively while one member (S15) demonstrated 

minimal engagement, requiring the others to compensate for the reduced input [Code: 

Limited Division of Labour]. A similar dynamic was observed in Group 6, where one 

participant (S30) was less involved, placing a greater workload on the remaining members 

(S26–S29) [Code: Overburdened Team Members]. These examples suggest that small teams 

may become overburdened if full participation is not achieved [Code: Lack of Diverse 

Expertise], highlighting a key vulnerability in limited group structures. These findings 

clarify RQ3b by revealing that small group size can constrain the Division of Labour when 

limited human resources reduce expertise diversity and increase workload intensity for 

active members. 
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Table 4.34: Summary of Theme: Structural Limitations of Task Management 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Limited 

Division of 

Labour 

“The main challenge of 

small group is the number 

of people for work division 

will be limited.” – S25 

(FG5) 

Lecturer noted that small 

teams struggled with 

dividing complex tasks 

across fewer members, 

increasing workload 

pressure. 

Group 3’s active 

members (S11–S14) 

compensated for S15’s 

low engagement, creating 

workload imbalances. 

Lack of 

Diverse 

Expertise 

“It is hard to get various 

ideas and points of views… 

[with] small number of 

people.” – S30 (FG6) 

Journal highlighted that 

small groups sometimes 

lacked the necessary breadth 

of knowledge for 

multidisciplinary tasks. 

Group 6 showed limited 

idea diversity when one 

member (S30) 

contributed infrequently. 

Overburdened 

Team 

Members 

“Everyone may be forced to 

do so much work and may 

feel stressed.” – S29 (FG6) 

Reflections noted that 

students often had to learn 

new skills quickly or take on 

extra roles to meet project 

demands. 

Both Groups 3 and 6 

experienced increased 

pressure on remaining 

members due to uneven 

participation. 

 

Theme 6: Impact of Member Participation on Task Management in Small Group OCL 

Participants also acknowledged that small group dynamics can be negatively affected 

when even one member underperforms or disengages. S10 (FG2) remarked, “It will end up 

the work will be postponed, and possibly it will not be completed as well.” [Code: Delayed 

Completion Due to Inactivity], illustrating how the absence or inactivity of a single member 

can significantly delay progress. Likewise, S25 (FG5) observed, “There might be someone 

who will get more work than others, thus it is kind of unfair.” [Code: Unequal Workload 

Distribution], pointing to the issue of uneven workload distribution. S29 (FG6) added that 

in smaller groups, heavier responsibilities “may feel stressed” [Code: Stress from 

Overcompensation] for those handling an unequal share of the work. 

Reflective notes indicated that such challenges were more pronounced in small group 

contexts where the absence or lack of preparation by a single member had a greater impact 

due to limited human resources [Code: Delayed Completion Due to Inactivity]. The 

lecturer’s journal recorded some instances where deadlines were missed or tasks delayed 

because a key member failed to deliver on time [Code: Unequal Workload Distribution]. 
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Additionally, the lack of role rotation occasionally led to burnout among students who 

consistently managed complex components of group tasks [Code: Stress from 

Overcompensation]. 

Observations in Group 3 revealed that minimal participation by S15 placed additional 

strain on the remaining members (S11–S14) who had to absorb the extra workload [Code: 

Delayed Completion Due to Inactivity]. A similar pattern emerged in Group 6, where limited 

involvement of S30 resulted in increased pressure on S26–S29 [Code: Unequal Workload 

Distribution]. These examples highlight the importance of active participation in small 

teams, where the absence of even one member can delay progress. Without consistent 

engagement, issues such as incomplete tasks and unequal workload distribution can 

negatively affect group productivity and morale [Code: Stress from Overcompensation]. 

This theme contributes to RQ3b by showing that in small groups, the Division of Labour 

becomes highly sensitive to individual performance, where under participation by a single 

member disproportionately disrupts coordination and task completion. 

Table 4.35: Summary of Theme: Member Participation on Task Management 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Delayed 

Completion Due 

to Inactivity 

“It will end up the work 

will be postponed, and 

possibly it will not be 

completed as well.” – 

S10 (FG2) 

Lecturer noted that a single 

member’s failure to 

contribute often caused 

delays or missed deadlines 

in small teams. 

In Group 3, low 

participation from S15 

delayed workflow, 

placing additional 

pressure on S11–S14. 

Unequal 

Workload 

Distribution 

“There might be 

someone who will get 

more work than others, 

thus it is kind of 

unfair.” – S25 (FG5) 

Reflections described 

instances of burnout in 

students consistently 

assigned more demanding or 

complex roles. 

In Group 6, limited 

engagement from S30 led 

to heavier responsibilities 

falling on S26–S29. 

Stress from 

Overcompensation 

“Heavier 

responsibilities may 

feel stressed.” – S29 

(FG6) 

Journal emphasized that lack 

of role rotation and 

imbalance in task 

contribution increased stress 

for engaged members. 

Both Groups 3 and 6 

exhibited productivity 

gaps tied to 

underperformance of one 

member within otherwise 

functional teams. 

 

 



207 

 

Theme 7: Limited Idea Generation in Small Group OCL 

Although many participants praised the depth of discussion fostered by small group 

settings, some noted that smaller teams offered a more limited pool of ideas. S3 (FG1) 

remarked, “But, in small group size, sometimes to get the ideas it is quite limited, right?” 

[Code: Limited Pool of Ideas]. S9 (FG2) echoed this concern by stating, “The main challenge 

in small group discussion is that the ideas are limited.” [Code: Narrow Perspective Range]. 

Similarly, S30 (FG6) observed that “it is hard to get various ideas and points of views.” in 

a small group [Code: Lack of Contrasting Opinions]. 

The lecturer’s reflections supported these observations, noting that smaller groups 

occasionally lacked fresh or contrasting perspectives [Code: Limited Pool of Ideas]. When 

consensus was reached too quickly, opportunities for deeper exploration or alternative 

approaches were often missed. While close interpersonal dynamics promoted collaboration 

and comfort, they sometimes restricted the diversity of perspectives when members shared 

similar views [Code: Narrow Perspective Range]. The lecturer also noted that some groups 

attempted to address this limitation by seeking external input or consulting additional 

resources to broaden their perspectives [Code: Lack of Contrasting Opinions]. 

In Groups 1 and 2, participants engaged in meaningful discussions, but the range of 

ideas was sometimes narrower than other teams [Code: Limited Pool of Ideas]. Group 3 

similarly demonstrated reflective engagement, though the limited number of contributors 

reduced the presence of competing viewpoints [Code: Narrow Perspective Range]. While 

these small groups exhibited strong participation and cohesion, the lack of diverse 

perspectives occasionally constrained the development of more creative or alternative 

solutions [Code: Lack of Contrasting Opinions]. These findings address RQ3b by indicating 

that while small group Division of Labour enhances focus and cohesion, it may 
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simultaneously narrow perspective diversity, thereby limiting the breadth of collaborative 

knowledge construction. 

Table 4.36: Summary of Theme: Limited Idea Generation 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Limited Pool 

of Ideas 

“But, in small group size, 

sometimes to get the ideas it 

is quite limited, right?” – S3 

(FG1) 

Lecturer observed that 

limited group diversity 

sometimes led to premature 

consensus or missed 

alternative views. 

Groups 1 and 2 showed 

consistent participation 

but occasionally lacked 

divergent or novel 

perspectives. 

Narrow 

Perspective 

Range 

“The main challenge in 

small group discussion is 

that the ideas are limited.” – 

S9 (FG2) 

Journal noted that 

interpersonal closeness 

fostered comfort but 

sometimes hindered idea 

diversity and critical 

tension. 

Group 3 engaged 

reflectively but the 

limited number of active 

contributors reduced 

viewpoint variety. 

Lack of 

Contrasting 

Opinions 

“It is hard to get various 

ideas and points of views.” – 

S30 (FG6) 

Some groups sought 

external input or resources 

to supplement the limited 

perspectives available 

internally. 

Although small groups 

were cohesive, idea 

development occasionally 

plateaued due to 

homogeneous input. 

 

Theme 8: Social Pressure in Small Group OCL 

Participants also highlighted moments of discomfort and pressure associated with 

smaller group sizes. S2 (FG1) stated, “Everyone [is] waiting for others to initiate the 

conversation.” [Code: Hesitation to Initiate], highlighting the awkwardness that arises when 

no one assumes a leadership role. Similarly, S22 (FG5) observed, “The main challenge in 

small group size is when everyone is too shy to give their opinion.” [Code: Shyness and 

Silence], pointing to the risk of prolonged silence. S21 (FG5) added, “Uneven assignment of 

work can cause feeling of unsatisfied among the group mates.” [Code: Perceived Inequity], 

noting that imbalances in participation may lead to frustration when a few members 

dominate or bear most of the workload. 

The lecturer’s reflections documented several instances of such social tensions. 

When group members hesitated to contribute, discussions often stalled until a more assertive 

participant took the lead [Code: Hesitation to Initiate]. This dynamic sometimes led to 
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feelings of exclusion or pressure among quieter members who felt overshadowed or 

compelled to match the pace of more vocal peers. The journal also noted that effective 

facilitation of small group discussions occasionally required deliberate instructor 

intervention to promote balanced participation [Code: Shyness and Silence]. 

Group 3 provided a clear example of this dynamic: S11 and S12 initiated most of the 

conversation while S14 and S15 contributed minimally [Code: Hesitation to Initiate]. This 

imbalance occasionally resulted in decisions being made without broader input, thus 

generating minor tension [Code: Perceived Inequity]. In contrast, Groups 1, 2, 4, and 5 had 

fewer issues because members took turns leading discussions and defining roles [Code: 

Shyness and Silence]. Nevertheless, the overall data indicated that social hesitation and 

unequal participation can hinder small group OCL effectiveness, particularly when members 

do not actively share responsibilities or encourage one another to engage. This theme 

answers RQ3b by demonstrating that small group size intensifies interpersonal visibility 

within the Division of Labour, where social hesitation, perceived inequity, or uneven 

initiative can significantly reshape collaborative dynamics. 

Table 4.37: Summary of Theme: Social Pressure 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Hesitation to 

Initiate 

“Everyone [is] waiting for 

others to initiate the 

conversation.” – S2 (FG1) 

Lecturer noted that 

discussions often stalled 

until one member took 

initiative, creating pressure 

for quieter students. 

In Group 3, conversations 

were led primarily by S11 

and S12, while others 

remained passive. 

Shyness and 

Silence 

“The main challenge… is 

when everyone is too shy to 

give their opinion.” – S22 

(FG5) 

Reflections emphasized that 

shy students needed support 

or structured prompts to 

engage fully in group tasks. 

Groups 1, 2, 4, and 5 

mitigated this through 

role rotation, reducing 

silence and boosting 

participation. 

Perceived 

Inequity 

“Uneven assignment of work 

can cause feeling of 

unsatisfied among the group 

mates.” – S21 (FG5) 

- Group 3 showed uneven 

contribution, where key 

decisions were often 

made by a few members 

without broader input. 
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4.6.2 Discussion 

RQ3b: How does small group size affect the “Division of Labour” in OCL among Biology 

matriculation students who use Discord? 

The results illustrate how small group size significantly shapes the Division of 

Labour element of AT in Discord-mediated OCL among Biology matriculation students. 

Consistent with previous research, the present findings show that smaller teams foster more 

direct communication and clearer role allocation (Al Mulhim & Eldokhny, 2020; Mei et al., 

2024). This effect can enhance accountability and inclusivity as highlighted by a few 

participants who noted that shy or introverted learners felt more comfortable sharing in these 

small group settings. These observations build on earlier OCL research by Johnson and 

Johnson (1999) by showing that small group size is well aligned with the exam-oriented 

demands observed in this matriculation context, where effective time management and rapid 

feedback are essential. In direct response to RQ3b, the findings indicate that small group 

size reshapes the Division of Labour by concentrating responsibility among fewer members, 

thereby strengthening clarity of roles while increasing vulnerability to imbalance when 

participation falters. Nevertheless, the results also uncover several contradictions around 

Division of Labour when small groups undertake collaborative tasks in Discord. In AT, 

contradictions are not mere problems but serve as drivers of potential “expansive learning” 

(Engeström, 2001). Figure 4.6 maps these tensions onto the relevant activity system 

components. These findings are presented as contextually grounded design insights arising 

from this Biology matriculation cohort, its exam-driven constraints, and the specific Discord 

task structures, rather than as generalisable claims about small-group OCL across settings. 
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Figure 4.6: Contradictions in Small Group Activity System 

 

Primary Contradictions (Within the Division of Labour) 

A primary contradiction emerges within the “Division of Labour” element itself, 

highlighting the tension between deeper individual engagement and limited diversity of 

perspectives. On the one hand, participants appreciated that smaller groups encouraged 

active contribution from each member, leading to more coherent and focused discussions. 

On the other hand, some noted that a limited number of contributors reduced the diversity of 

perspectives, occasionally leading to premature consensus formed without sufficient 

deliberation. These dual outcomes extend the findings of Kalaian et al. (2018) by 

demonstrating that while a smaller number of participants may enhance group cohesion, this 

configuration can also unintentionally constrain creative thinking. Thus, small group size 
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positively influences sustained participation but may restrict the breadth of idea generation 

within the Division of Labour structure. 

 

Secondary Contradictions (Between Division of Labour and Subjects) 

Several tensions emerged between the elements of “Division of Labour” and 

“Subjects.” Although smaller team sizes were designed to enhance participation, the 

underperformance or absence of even a single member as observed in Group 3 and Group 6 

significantly increased the workload for the remaining participants. This finding supports 

existing concerns about social loafing in small group OCL contexts (Afify, 2019) while also 

highlighting the disproportionate burden placed on more engaged members. Such outcomes 

partially challenge the assumption that smaller groups naturally promote individual 

accountability (Mei et al., 2024). The data suggest that small group structures can only 

reduce free-riding when all members consistently fulfil their responsibilities. Accordingly, 

small group size intensifies the impact of individual behaviour on collective performance, 

making accountability more visible but also more fragile. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction arises when the newly introduced “small group discussion-

oriented” activity (New Form) meets the older and more traditional “lecture-focused” model 

(Old Form) prevalent in matriculation programs. Although students recognized that small 

groups on Discord facilitate idea exchange and deeper discourse, some retained exam-driven 

habits such as seeking quick notes instead of collaborative exploration. This echoes 

Engeström's (1987) description of tension between emerging and established practices, 

where the shift toward student-led processes conflicts with the priority of covering extensive 
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curricula rapidly for exams. While prior studies illustrate the strengths of smaller teams for 

inquiry-based tasks (Johnson & Johnson, 1999; Lauricella et al., 2024), the current results 

show that a time-pressured context can partially undermine these benefits as students 

prioritize exam preparation over in-depth dialogue. This suggests that small group Division 

of Labour requires cultural adaptation to fully realise its collaborative potential within exam-

oriented systems. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

Quaternary contradictions emerged between the small group OCL system and 

external institutional frameworks (Other Activity System). The lecturer’s notes indicated 

that while small groups fostered engagement, certain complex projects demanded broader 

expertise, thus prompting some teams to seek external help or additional resources. This 

tension aligns with the notion in Haugland et al. (2022) that tasks of higher complexity might 

benefit from larger groups or cross-group collaboration. Here, the limited human resources 

within smaller teams collided with academic pressures for high-quality outputs, raising the 

question of how to balance the efficiency of small group tasks with the richness of multi-

perspective collaborations. Therefore, small group size influences Division of Labour not 

only internally but also in relation to institutional performance expectations. 

Overall, these findings largely affirm research suggesting that smaller teams can 

achieve higher intimacy and accountability in OCL (Al Mulhim & Eldokhny, 2020; Mei et 

al., 2024). Yet, the present results also refine or challenge established claims by 

demonstrating in this setting how small group size intensifies both the advantages such as 

increased communication and a sense of belonging, and also the risks such as workload 

imbalance and limited diversity of ideas. Collectively, the findings answer RQ3b by showing 
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that small group size strengthens role clarity and interpersonal engagement while 

simultaneously heightening the consequences of uneven participation and limited idea 

diversity. 

Not all small groups functioned as effectively as the theoretical framework might 

predict in practice. In several focus groups, participants identified an unexpected drawback 

of working in small teams: a reluctance to challenge close peers due to concerns about 

harming personal relationships. This social dynamic calls into question the assumption that 

smaller group size inherently promotes deeper critical engagement. Contradictory evidence 

also appeared in the lecturer’s journal where high-performing tasks were completed 

successfully despite minimal contributions from one or two group members. These instances 

indicate that strong outcomes may sometimes result from the initiative of a few highly 

motivated students rather than consistent participation from all members. 

Furthermore, online observations revealed that while some small groups engaged in 

focused and meaningful discussions, others produced final outputs that lacked the depth and 

complexity observed in larger teams. This may reflect a limited diversity of perspectives or 

insufficient idea exchange within the small-group composition. Such variation highlights 

that the effectiveness of small groups is influenced not only by structural factors such as size 

but also by group composition and interpersonal dynamics. These exceptions highlight the 

importance of contextual factors in shaping collaborative outcomes and suggest that small 

group formats although often advantageous, do not guarantee sustained or high-quality 

engagement in all cases. 

Viewed through the expansive learning cycle (Engeström, 2001), the contradictions 

identified within small-group Division of Labour prompted collective reflection on how 

accountability, role clarity, and idea diversity were structured. Recognition of workload 
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imbalance, early consensus formation, and uneven contribution led to deliberate questioning 

of existing task allocation practices. Subsequent modelling of rotating leadership, cross-

group exchange, and structured brainstorming represents iterative attempts to 

reconceptualize how small groups function within the activity system. Rather than signalling 

failure, these tensions operated as developmental drivers, enabling refinement of 

collaborative structures and strengthening alignment between the Division of Labour and the 

Object of meaningful OCL. 

 

4.6.3 Design Refinements 

In line with DBR, these refinements represent context-specific design responses to the 

contradictions identified in this cohort and task cycle: 

1. Leadership roles were rotated within small groups to ensure balanced task 

distribution and prevent over-reliance on the same individuals. 

2. Groups were allowed brief collaborations with nearby teams to exchange ideas and 

strengthen task outcomes. 

3. Brainstorming prompts were introduced at the start of each session to encourage 

varied perspectives and improve idea generation. 

4. Brief instructor check-ins were scheduled to resolve group tensions and support 

equitable task engagement. 
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4.7 Lecturer-Student Interaction in OCL Community 

Task 6 focused on Recombinant DNA Technology, where student groups 

constructed mind maps (refer Appendix I for student work sample) to illustrate the five key 

steps of gene cloning: gene isolation, cleavage, insertion, transformation/amplification, and 

screening (refer Appendix C for instruction details). The activity was conducted over three 

days through both synchronous and asynchronous interactions on Discord. The lecturer 

(Mdm. S) played an active facilitating role by conducting synchronous formative 

assessments via voice channels. These real-time sessions enabled her to clarify 

misconceptions, probe student understanding, and prompt deeper inquiry into each step of 

the cloning process. Within this cohort and task design, lecturer guidance supported 

conceptual depth and collaborative focus in the OCL environment. The task was aligned 

with the Community element of AT (RQ4), highlighting the lecturer's role in shaping the 

learning dynamics. Data collection methods included the lecturer’s reflective journal, online 

observation, and a focus group interview conducted at the end of Week 14.  
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4.7.1 Results 

Positive Themes 

 

Theme 1: Guidance in Lecturer-Student OCL Community 

Participants consistently reported that direct lecturer guidance in OCL helped ensure 

accurate discussions and reduced confusion. S1 (FG1) stated, “They can give us guidance.” 

[Code: Lecturer as Guide], while S4 (FG1) added, “When lecturer joins in the discussion… 

he/she can give hints or pinpoint which part is incorrect.” [Code: Error Correction and 

Clarity]. S15 (FG3) mentioned that lecturer presence kept the group “on the right track.” 

[Code: Staying on Track], and S20 (FG4) explained that “when lecturers are involved, they 

would give us guidance on what we are discussing on.” [Code: Lecturer as Guide]. These 

responses reflect a shared view that lecturer input supports and sharpens student thinking. 

The lecturer’s journal supported this perspective. Groups that received regular 

feedback from the lecturer showed more focused discussions and resolved confusion more 

quickly [Code: Lecturer as Guide]. Several entries noted that the correction of factual errors 

helped students avoid trial-and-error approaches [Code: Error Correction and Clarity]. These 

timely interventions increased clarity, built student confidence, and encouraged deeper 

engagement with the subject [Code: Staying on Track]. 

Observations showed that visible lecturer involvement made discussions more 

purposeful even in lower participation groups. In Group 3, focus improved briefly when the 

lecturer clarified roles or concepts [Code: Lecturer as Guide]. Group 2 showed moderate 

engagement but developed ideas more effectively after lecturer input [Code: Error 

Correction and Clarity]. Although Groups 1, 4, 5, and 6 varied in participation, lecturer 

presence consistently led to more active and meaningful exchanges [Code: Staying on 
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Track]. Overall, across the observed groups, lecturer input functioned as a stabilising 

influence on discussion focus. This theme answers RQ4a by showing that lecturer guidance 

within the Discord Community functions as cognitive scaffolding that stabilises task 

direction and reduces conceptual drift. 

Table 4.38: Summary of Theme: Guidance 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Lecturer as 

Guide 

“They can give us 

guidance.” – S1 (FG1) 

Lecturer noted that 

instructor presence helped 

keep group discussions 

focused and reduced off-

topic diversions. 

In Group 3, participation 

improved after the lecturer 

clarified roles and key 

discussion points. 

Error 

Correction 

and Clarity 

“He/she can give hints 

or pinpoint which part 

is incorrect.” – S4 

(FG1) 

Journal emphasized that 

correcting factual mistakes 

helped students avoid trial-

and-error learning. 

Group 2 developed ideas more 

effectively after lecturer input 

helped resolve conceptual 

misunderstandings. 

Staying on 

Track 

“Lecturer presence kept 

the group on the right 

track.” – S15 (FG3) 

Reflections noted that 

lecturer involvement 

increased confidence and 

encouraged deeper academic 

engagement. 

Across all groups, lecturer 

guidance led to more focused, 

purposeful exchanges even in 

groups with low baseline 

participation. 

 

Theme 2: Support System in Lecturer-Student OCL Community 

Participants emphasized that lecturer involvement boosts morale and creates a 

supportive learning environment. S6 (FG2) stated, “Lecturer can also motivate students to 

collaborate more.” [Code: Lecturer Encouragement Boosts Morale], highlighting the 

lecturer’s role in driving group momentum. S11 (FG3) shared that receiving praise from the 

lecturer “will make me feel happy and more interested in that particular subject.” [Code: 

Recognition Increases Interest], reflecting the positive emotional impact of recognition. 

Similarly, S19 (FG4) noted that encouraging comments from lecturers help reduce anxiety 

by stating, “This can motivate the students.” [Code: Encouragement Reduces Anxiety], 

especially when they are uncertain about their contributions. 

Reflective journal entries supported these views, showing that lecturer 

encouragement increased student confidence and sustained engagement. The lecturer 



219 

 

observed that even brief messages of praise or constructive advice made students feel 

supported and less anxious [Code: Encouragement Reduces Anxiety]. These moments of 

affirmation reduced group tension and promoted a more open exchange of ideas [Code: 

Lecturer Encouragement Boosts Morale]. As a result, students were more likely to seek 

clarification and share their thoughts, which improved overall collaboration [Code: 

Recognition Increases Interest]. 

Observation data revealed a clear link between lecturer support and group cohesion. 

In Group 5, although general activity was moderate, participants (S21, S22, and S24) 

engaged in more collaborative and reciprocal discussions when lecturer feedback was 

present [Code: Recognition Increases Interest]. In Group 2, lecturer encouragement led S6-

S8 to actively build on one another’s ideas [Code: Lecturer Encouragement Boosts Morale]. 

However, Groups 1 and 3 still showed variable engagement patterns, indicating that lecturer 

presence alone did not guarantee sustained participation [Code: Encouragement Reduces 

Anxiety]. These findings suggest that emotional and motivational support from lecturers 

plays a key role in maintaining student interaction and confidence in OCL. This theme 

addresses RQ4a by demonstrating that lecturer encouragement shapes the socio-emotional 

climate of the Community by increasing confidence, reducing anxiety, and sustaining 

willingness to collaborate.  
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Table 4.39: Summary of Theme: Support System 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Lecturer 

Encouragement 

Boosts Morale 

“Lecturer can also motivate 

students to collaborate 

more.” – S6 (FG2) 

Lecturer noted that 

motivational input from 

lecturers enhanced group 

energy and willingness to 

collaborate. 

In Group 2, lecturer 

support led S6–S8 to 

engage in more sustained 

and reciprocal 

discussions. 

Recognition 

Increases 

Interest 

“Receiving praise from the 

lecturer will make me feel 

happy and more 

interested…” – S11 (FG3) 

Reflections highlighted that 

praise and recognition 

helped reduce anxiety and 

built student confidence. 

Group 5 members (S21, 

S22, S24) showed 

stronger collaboration 

during and after lecturer 

interactions. 

Encouragement 

Reduces 

Anxiety 

“This can motivate the 

students.” – S19 (FG4) 

Encouraging feedback 

reduced group tension, 

prompting more active 

participation and idea-

sharing. 

Groups 1 and 3, with 

minimal lecturer 

presence, showed less 

consistent engagement 

compared to lecturer-

supported sessions. 

 

Theme 3: Boosting Productivity in Lecturer-Student OCL Community 

Participants frequently associated lecturer involvement with greater efficiency in 

completing tasks. S2 (FG1) stated, “We can finish our task faster when the lecturer is 

present.” [Code: Faster Task Completion], linking faster progress to immediate feedback 

and reduced trial-and-error attempts. Similarly, S23 (FG5) described lecturer participation 

as promoting a “safe, controlled, and efficient discussion” [Code: Controlled Discussion] 

which helped prevent unnecessary debates or off-topic conversations. S6 (FG2) added that 

“playful group members will be more serious” when a lecturer is present [Code: Promotes 

Serious Participation], highlighting the role of instructor oversight in maintaining focus. 

The lecturer’s journal entries consistently supported this view. Lecturer moderation 

often improved the flow of discussions by identifying flawed assumptions early, which 

reduced confusion and kept the group focused on viable ideas [Code: Faster Task 

Completion]. This guidance was particularly valuable under time constraints, as lecturer 

feedback helped clarify expectations, minimised misunderstandings, and accelerated 

decision-making [Code: Controlled Discussion]. 
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Observations confirmed the positive impact of lecturer involvement on productivity. 

Groups 2 and 5, which demonstrated moderate participation levels, exhibited more 

structured collaboration when guided by lecturer feedback [Code: Faster Task Completion]. 

This led to clearer task division and reduced repetitive discussion. In Groups 1 and 3, where 

general engagement was lower, lecturer interventions shifted the focus toward task 

completion [Code: Controlled Discussion]. While not all students consistently responded to 

lecturer input, these moments generally reduced wasted effort and aligned with participant 

feedback that lecturer presence helps “avoid unnecessary debates” (S23, FG5) [Code: 

Promotes Serious Participation]. This theme responds to RQ4a by indicating that lecturer 

participation strengthens the Community’s capacity to achieve the Object efficiently through 

timely clarification, moderation, and focused task progression.  

Table 4.40: Summary of Theme: Boosting Productivity 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Faster Task 

Completion 

“We can finish our task 

faster when the lecturer is 

present.” – S2 (FG1) 

Lecturer feedback 

reduced trial-and-error 

approaches, helping 

groups stay on track 

and meet deadlines. 

Groups 2 and 5 became more 

task-focused and organized 

when lecturers clarified goals 

and next steps. 

Controlled 

Discussion 

“Safe, controlled, and 

efficient discussion.” – S23 

(FG5) 

Journal noted lecturer 

moderation prevented 

topic derailment and 

reduced time spent on 

non-essential 

arguments. 

Lecturer presence helped 

streamline discussion in 

Groups 1 and 3, increasing 

clarity and alignment during 

low engagement phases. 

Promotes 

Serious 

Participation 

“Playful group members 

will be more serious” when 

lecturer is present. – S6 

(FG2) 

- Lecturer guidance in 

moderately active groups 

increased focus and decreased 

repetition of ideas or 

misunderstandings. 
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Theme 4: Enhancing Engagement in Lecturer-Student OCL Community 

Lecturer involvement often increased student engagement by initiating discussions 

and providing structured prompts. S1 (FG1) stated, “Lecturer can initiate the discussion and 

give us some sort of ideas where to start.” [Code: Lecturer-Initiated Participation], while S6 

(FG2) shared that it becomes “really fun when lecturer is with us… no one will dare not to 

contribute.” [Code: Motivation Through Presence]. S24 (FG5) added that lecturer-led 

questions “trigger the thinking of students to give their ideas.” [Code: Idea Stimulation via 

Lecturer Input], emphasizing that guided input can stimulate deeper thinking and shared 

interest in the topic. 

The lecturer wrote that activities led by her significantly enhanced participation and 

reciprocal interaction. Students were more likely to offer critical feedback when lecturers 

posed open-ended questions or facilitated brainstorming [Code: Idea Stimulation via 

Lecturer Input]. This approach reduced surface-level responses and encouraged engagement 

at a higher cognitive level. Journal entries also indicated that lecturer-led discussions 

promoted accountability, making passive participation less common [Code: Motivation 

Through Presence]. 

Although participation levels varied across groups, lecturer presence consistently 

supported deeper collaboration. In Group 2, which showed moderate engagement, strong 

interaction emerged when the lecturer encouraged analytical thinking [Code: Lecturer-

Initiated Participation]. Group 6 similarly demonstrated moments of deep analysis, 

particularly among S26, S27, and S28, when the lecturer introduced complex questions 

[Code: Idea Stimulation via Lecturer Input]. Even in Group 4, which generally had low 

engagement, lecturer involvement briefly increased interaction between S16 and S17 [Code: 

Motivation Through Presence]. These findings support students’ views that lecturer-driven 
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dialogue fosters more active and thoughtful exchanges in OCL environments. This theme 

answers RQ4a by showing that lecturer-initiated prompts and questioning increase 

participatory intensity and higher-order idea exchange within the Community.  

Table 4.41: Summary of Theme: Enhancing Engagement 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Lecturer-

Initiated 

Participation 

“Lecturer can initiate the 

discussion and give us some 

sort of ideas where to start.” 

– S1 (FG1) 

Lecturer-led prompts 

sparked early engagement 

and guided idea 

development during 

brainstorming activities. 

Group 2 showed 

increased analytical 

dialogue when the 

lecturer initiated 

questioning. 

Motivation 

Through 

Presence 

“Really fun when lecturer is 

with us… no one will dare 

not to contribute.” – S6 

(FG2) 

Reflections indicated 

lecturer involvement 

reduced passivity and 

improved accountability 

among group members. 

Lecturer presence 

elevated participation in 

Group 4, temporarily 

engaging otherwise 

passive members like S16 

and S17. 

Idea 

Stimulation 

via Lecturer 

Input 

“Lecturer-led questions 

trigger the thinking of 

students to give their ideas.” 

– S24 (FG5) 

Open-ended questions from 

lecturer were linked to 

higher-order thinking and 

more critical feedback 

among students. 

Group 6 participants 

(S26–S28) demonstrated 

deeper engagement and 

elaboration when guided 

by the lecturer. 

 

 

Negative Themes 

 

Theme 5: Psychological Barriers in Lecturer-Student OCL Community 

While lecturer presence offered clear benefits, several participants also reported 

feelings of anxiety or intimidation. S6 (FG2) noted, “The main challenge is when lecturer is 

involved in the discussion, some students will be too afraid of getting their ideas wrong.” 

[Code: Fear of Being Wrong], while S21 (FG5) added, “Students will become passive as 

they are afraid of giving wrong answers.” [Code: Shyness and Formality Tension]. S9 (FG2) 

expressed this tension clearly by saying, “Woo…if the lecturer is with us in the discussion, 

to be honest we automatically feel afraid, anxious, worried and everything.” [Code: Anxiety 

in Lecturer Presence]. Some participants also mentioned feeling “too shy” or concerned 
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about appearing “rude” if their informal language did not match formal expectations [Code: 

Shyness and Formality Tension]. 

The lecturer’s journal recorded several instances where fear of judgment led to 

reduced student participation. In some discussions, students avoided sharing creative or 

exploratory ideas to prevent criticism [Code: Fear of Being Wrong]. The journal also noted 

that while lecturer-led discussions provided structure, they sometimes created a formal 

atmosphere that limited spontaneous interaction [Code: Anxiety in Lecturer Presence]. This 

effect was especially apparent when students were unsure of the correct answer and hesitated 

to speak [Code: Shyness and Formality Tension]. 

Observation data supported these findings. Groups with frequent lecturer 

engagement often showed a decline in reciprocity when students felt uncertain. For example, 

in Group 1 and Group 3, only one or two participants contributed regularly while others 

posted infrequently or offered surface-level responses [Code: Fear of Being Wrong]. 

Although lecturer involvement maintained order and clarity, it occasionally reinforced a 

formal tone that discouraged open sharing [Code: Anxiety in Lecturer Presence]. These 

findings confirm that psychological barriers such as fear of making mistakes or being judged 

can reduce student participation in OCL settings [Code: Shyness and Formality Tension]. 

This theme addresses RQ4a by indicating that lecturer presence can also constrain 

Community participation when fear of error and perceived evaluation suppress risk-taking 

and peer dialogue. 
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Table 4.42: Summary of Theme: Psychological Barriers 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Fear of Being 

Wrong 

“Some students will be too 

afraid getting their ideas 

wrong.” – S6 (FG2) 

Lecturer noted reduced 

creativity and idea-sharing 

due to students’ fear of 

judgment or criticism. 

In Groups 1 and 3, only a 

few members actively 

participated, while others 

remained silent or posted 

only basic responses. 

Anxiety in 

Lecturer 

Presence 

“If the lecturer is with us… 

we automatically feel afraid, 

anxiety, worried…” – S9 

(FG2) 

Reflections described how 

lecturer-led sessions 

sometimes created a formal 

atmosphere that 

discouraged spontaneous 

input. 

Lecturer presence helped 

with structure but 

sometimes led to surface-

level engagement, 

especially when students 

felt uncertain. 

Shyness and 

Formality 

Tension 

“Students will become 

passive… too shy to share or 

afraid of being rude.” – S21 

(FG5), paraphrased 

Journal highlighted how 

fear of using informal 

language or making errors 

limited students’ 

willingness to contribute. 

Participation declined in 

groups where students 

appeared overly focused 

on correctness or formal 

expectations. 

 

Theme 6: Impact of Lecturer Characteristics in Lecturer-Student OCL Community 

Participants expressed concern that certain lecturer behaviours, such as being overly 

controlling or too serious could limit creativity and autonomy. S25 (FG5) noted, “Lecturers 

are not allowing their students to be creative or to give free opinions.” [Code: Limits on 

Creativity and Autonomy]. S1 (FG1) and S11 (FG3) also indicated that when lecturers 

maintain a strictly formal approach, students feel pressured to remain “professional” or 

“serious” throughout [Code: Pressure to Be Serious or Formal]. S22 (FG5) added, 

“Sometimes lecturers are too controlling.” [Code: Lecturer Control Reduces Initiative], 

reflecting a wider view that an authoritative teaching style may suppress spontaneous 

contributions. 

Reflective journal entries supported these concerns. Although intended to guide, 

lecturer-directed activities occasionally sidelined student-led initiatives [Code: Limits on 

Creativity and Autonomy]. The lecturer observed that in some cases, groups relied heavily 

on her suggestions without considering alternative approaches. This lecturer-dependent 

dynamic was more common when lecturers were perceived as strict or inflexible, resulting 
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in fewer student-generated ideas [Code: Lecturer Control Reduces Initiative]. Over time, 

such conditions appeared to foster passivity, with students increasingly waiting for lecturer 

input rather than taking initiative [Code: Pressure to Be Serious or Formal]. 

Observational data showed that Groups 1, 3, and 6 displayed signs of dependence on 

lecturer direction. In these groups, initiative was often limited to one or two members such 

as S4 in Group 1 and S11 in Group 3 [Code: Lecturer Control Reduces Initiative]. When 

lecturers offered clear instructions or opinions, most participants followed them without 

further elaboration [Code: Limits on Creativity and Autonomy]. This pattern suggests that a 

highly directive approach may discourage risk-taking and reduce creative engagement. 

While lecturer involvement can effectively guide discussion, excessive control can silence 

student voices and weaken collaborative learning. This theme responds to RQ4a by showing 

that lecturer characteristics can reshape Community norms by either enabling autonomy and 

creativity or producing dependence and reduced student initiative. 

Table 4.43: Summary of Theme: Impact of Lecturer Characteristics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Limits on 

Creativity 

and 

Autonomy 

“Lecturers are not allowing 

their students to be creative 

or giving free opinion.” – 

S25 (FG5) 

Lecturer observed reduced 

student-led initiatives when 

students perceived lecturers 

as strict or overly directive. 

In Groups 1 and 3, 

participants followed 

lecturer directions with 

minimal elaboration or 

alternative suggestions. 

Pressure to 

Be Serious or 

Formal 

“We have to be professional 

and serious all the time.” – 

S1 (FG1), S11 (FG3) 

Reflections noted that 

formality in tone sometimes 

suppressed spontaneity and 

limited peer-to-peer 

exploration. 

- 

Lecturer 

Control 

Reduces 

Initiative 

“Sometimes lecturers are too 

controlling.” – S22 (FG5) 

Journal highlighted 

increasing student 

dependence on lecturer 

feedback, which reduced 

proactive thinking and 

discussion. 

Initiative was 

concentrated among one 

or two students in 

lecturer-led groups; others 

waited for explicit 

instruction before 

engaging. 
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Theme 7: Technical Challenges in Lecturer-Student OCL Community 

Technical challenges frequently emerged as a major barrier to sustained effective 

lecturer-student interaction in OCL. S29 (FG6) reported that “poor internet connection or 

hardware malfunctions” disrupted online discussions and prevented continuous lecturer 

participation. These interruptions not only delayed feedback but also fragmented the flow of 

discussion. S21 (FG5) expressed frustration over longer wait times for lecturer clarification 

during connectivity issues, which slowed progress and allowed misconceptions to persist. 

The lecturer’s notes repeatedly highlighted technology-related issues including 

unstable internet connections and device limitations. In many instances, lecturer input was 

delayed or unavailable due to connection failures. Students viewed timely feedback as 

essential for confirming the accuracy of their work. Journal entries noted that when the 

lecturer’s connection was lost, students often hesitated to proceed with key decisions out of 

concern for making mistakes without expert guidance. 

Observation data supported these findings. Groups 4 and 5 experienced noticeable 

disruptions in lecturer engagement due to technical problems. In Group 5, which initially 

demonstrated moderate activity, particularly among S21, S22, and S24, discussions stalled 

during episodes of connectivity loss while students waited for the lecturer to reconnect. 

Group 4, which already showed low engagement, experienced further declines whenever the 

lecturer’s feedback was delayed. These patterns highlight the importance of reliable 

technological infrastructure for maintaining continuous lecturer support and maximizing the 

effectiveness of OCL. This theme answers RQ4a by demonstrating that infrastructure 

instability disrupts Community continuity, weakening timely scaffolding and lowering 

students’ confidence to proceed collaboratively. 
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Table 4.44: Summary of Theme: Technical Challenges 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Disruption 

to Lecturer 

Presence 

“Poor internet 

connection or hardware 

malfunctions” disrupted 

discussion. – S29 (FG6) 

Lecturer’s connection failures 

delayed feedback and limited 

continuity of lecturer-student 

engagement. 

In Group 5, student 

discussions stalled when the 

lecturer disconnected, 

interrupting interaction with 

S21, S22, and S24. 

Delayed 

Clarification 

Slows 

Progress 

“Longer wait times for 

lecturer clarification” led 

to frustration. – S21 

(FG5) 

Journal noted that students 

were reluctant to proceed 

without lecturer input, 

resulting in decision-making 

delays. 

In Group 4, already low 

engagement declined further 

when lecturer responses 

were delayed or absent due 

to technical issues. 

Reduced 

Feedback 

Affects 

Confidence 

- Lack of timely lecturer 

feedback led students to fear 

making mistakes and reduced 

their willingness to explore 

solutions. 

Groups experiencing tech 

interruptions displayed 

uncertainty and 

disengagement until lecturer 

presence was restored. 
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4.7.2 Discussion 

RQ4a: What roles do lecturer–student interactions within Discord “Community” play in 

affecting OCL among Biology matriculation students? 

The results demonstrate how lecturer–student interactions situated within the 

Community element of AT shaped both cognitive and socio-emotional dimensions of OCL 

in this Discord-mediated intervention (Engeström, 2000). Lecturer presence is a powerful 

factor in guiding student thinking, providing emotional support, improving efficiency, and 

increasing engagement. This aligns with previous studies that highlight the importance of 

instructor facilitation in effective OCL (Garrison, 2000; Miao & Ma, 2022). However, the 

present findings also show that certain lecturer behaviours, formality, or overreliance on 

instructor input can limit creative participation. This supports earlier research warning that 

excessive lecturer control may hinder collaborative inquiry (Salehudin et al., 2023; Silseth 

& Furberg, 2024). In direct response to RQ4a, the findings indicate that lecturer–student 

interactions function simultaneously as cognitive scaffolds and socio-emotional regulators 

within the Community element, shaping how students participate, take risks, and construct 

knowledge collaboratively. These interpretations are presented as context-specific insights 

from this cohort, topic (Recombinant DNA Technology), and facilitation design, rather than 

generalisable claims about lecturer–student interaction in all OCL contexts. Figure 4.7 maps 

these tensions onto the activity system components, highlighting multiple contradictions that 

arise when lecturer–student interactions intersect with a demanding exam-oriented context. 
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Figure 4.7: Contradictions in Lecturer–Student Interactions Activity System 

 

Primary Contradictions (Within the Community Element) 

A primary contradiction appears in the Community element itself. Students see 

lecturer participation as essential for clarifying content, providing motivation, and 

maintaining group cohesion, aligning with Vygotsky's (1978) idea of expert support (More 

Knowledgeable Other) within the ZPD. However, the same involvement can cause anxiety 

and discourage open exploration due to fear of making mistakes. This tension reflects a 

trade-off between the perceived value of expert validation and the emotional risk of public 

error. While guided participation is helpful, the psychological pressure can reduce 

collaborative engagement when students feel intimidated (Chang & Brickman, 2018; 

Butarbutar et al., 2023). Thus, lecturer presence influences OCL dynamics not only by 

enhancing clarity but also by shaping the emotional climate of participation. 



231 

 

Over successive DBR cycles, recognition of this contradiction led to deliberate 

adjustments in facilitation style, including the use of open-ended questioning, delayed 

feedback, and explicit reassurance that exploratory errors were part of learning. This shift 

reflects an expansive learning process in which both lecturer and students reconceptualised 

their roles within the Community element, moving from a validation-dependent interaction 

model toward a more dialogic and shared inquiry approach. 

 

Secondary Contradictions (Between Community and Object) 

Several secondary contradictions arise between the Community (lecturer–student 

interactions) and the Object (OCL learning goals). Although lecturer feedback enhances task 

completion and accuracy, it may unintentionally shift students’ focus away from meaningful 

collaborative problem-solving toward prioritising efficiency and correct outcomes. Some 

groups depended heavily on lecturer direction and described a more controlled environment 

where students were less willing to try creative or alternative strategies. This finding builds 

on Yusoff and Zin's (2012) use of AT by showing that institutional norms and teaching 

practices can affect how students balance collaboration with completing tasks efficiently. 

Through iterative redesign, lecturer intervention was gradually repositioned from 

directive correction toward facilitative scaffolding. This modification enabled groups to 

attempt independent reasoning before receiving confirmation, thereby expanding the Object 

of activity from mere task completion to deeper conceptual engagement. In AT terms, the 

contradiction stimulated transformation in how the Community supported the Object, 

strengthening collaborative autonomy without removing instructional guidance. 

Accordingly, lecturer–student interaction influenced OCL by determining whether 

collaboration centred on performance efficiency or conceptual co-construction. 
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Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction emerges when the traditional lecturer-centred model (Old 

Form) conflicts with the collaborative culture of OCL (New Form) on Discord. Students 

who are used to seeing lecturers as the main source of knowledge often hesitated to share 

ideas without lecturer validation. This reflects Engeström's (1987) concept of conflicting 

activity types where the norm of relying on the lecturer clashes with a setting in which 

learners are expected to co-construct knowledge. The formality introduced by lecturer 

presence (lecturer’s journal) sometimes reduced the informal and dialogic potential of 

Discord as noted by Xie et al. (2022), who observed similar tensions in lecturer-student 

interactions that limit engagement in online learning environments. 

As cycles progressed, some students began initiating discussions without waiting for 

lecturer confirmation, indicating partial transformation of established participation norms. 

This behavioural shift illustrates expansive learning, where participants collectively 

redefined acceptable forms of engagement within the activity system. Rather than viewing 

the lecturer solely as the authority, students gradually embraced peer validation and shared 

responsibility for knowledge construction. This transition demonstrates how lecturer–

student interactions gradually reshaped participation norms within the Community element. 

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

A quaternary contradiction arises when the lecturer–student community on Discord 

clashes with broader institutional policies and technological infrastructures. Participants 

noted that unstable internet and hardware issues repeatedly disrupted real-time feedback and 

lecturer facilitation, an experience consistent with Lagat and Concepcion (2022) and Martin 

and Bolliger (2018), who noted that such barriers hinder the continuity of online learning. 
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These disruptions often impede group discussions as students are reluctant to proceed 

without lecturer validation. Furthermore, institutional mandates requiring the use of official 

systems for attendance, grading, and exam documentation may marginalize the pedagogical 

value of Discord. In the matriculation context, educators are compelled to navigate 

administrative expectations while fostering meaningful engagement on Discord. This 

tension may lead to a disproportionate emphasis on formal procedures, thereby limiting the 

effective utilization of collaborative features in Discord for OCL. In response, hybrid 

documentation strategies and clearer communication protocols were introduced to align 

Discord practices with institutional accountability requirements. This adjustment represents 

a system-level adaptation in which Discord-mediated activity system sought compatibility 

with broader institutional structures rather than functioning in isolation. Taken together, the 

sequence of identifying tensions, experimenting with revised facilitation practices, and 

observing shifts in participation reflects the cyclical phases of expansive learning—

questioning existing norms, modelling alternative interaction patterns, implementing new 

practices, and consolidating transformed roles within the Community element (Engeström, 

2001). 

Overall, these findings support existing research that highlights the importance of 

instructor facilitation in motivating students and sustaining collaborative focus in online 

settings (Garrison, 2000; Miao & Ma, 2022). Lecturer involvement functioned as a critical 

scaffold (Vygotsky, 1978; Said et al., 2014). This research extends the literature by showing 

that while direct guidance can improve efficiency and boost learner confidence, it may also 

inhibit creativity and student-led inquiry when delivered in a highly formal or controlling 

manner (Salehudin et al., 2023). Furthermore, the data highlight the impact of technological 



234 

 

infrastructure on the frequency and quality of lecturer intervention, a factor acknowledged 

in broader OCL discussions (Gaad, 2022). 

These contradictions show that lecturer–student interactions are not always 

beneficial. They require careful orchestration and a deliberate balance between structured 

support and learner autonomy (van de Pol et al., 2019). While lecturer facilitation can 

enhance clarity and motivation, excessive control or psychological pressure may restrict 

active exploration and student initiative (Y. Xie et al., 2022). In line with AT, such tensions 

are not merely obstacles but can function as catalysts for expansive learning and system 

transformation (Engeström, 2001). Across the DBR cycles, these contradictions prompted 

gradual transformation in facilitation strategies, participation norms, and student confidence. 

The expansive learning outcome was not merely improved task performance but a 

reconfiguration of lecturer–student roles within the Community element, supporting more 

balanced authority distribution and shared epistemic responsibility. Collectively, these 

findings answer RQ4a by demonstrating that lecturer–student interactions within Discord 

play a dual role: enhancing conceptual clarity and emotional support while simultaneously 

shaping autonomy, participation norms, and the depth of collaborative engagement.  

The findings carry important implications for Malaysian matriculation pedagogy and 

digital learning policy. First, professional development programmes should move beyond 

technical platform training and explicitly address facilitation strategies for balancing 

authority and autonomy in digital collaborative environments. Lecturers require structured 

guidance on using questioning techniques, delayed intervention, and peer-led moderation to 

cultivate dialogic interaction rather than compliance-driven participation. Second, 

institutional policy frameworks should formally recognise third-party collaborative 

platforms as pedagogically legitimate spaces for structured learning, provided that clear 
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documentation, assessment alignment, and data protection protocols are established. 

Without institutional endorsement and infrastructural support, lecturers may default to 

conservative facilitation styles that prioritise compliance over collaborative inquiry. Third, 

assessment policies within matriculation settings should incorporate mechanisms that 

recognise collaborative reasoning processes, not solely individual performance outcomes. 

Such alignment would reduce the tension between Community practices and the Object of 

examination success, thereby enabling lecturer–student interactions to support expansive, 

inquiry-oriented learning rather than purely efficiency-driven outcomes. 

 

4.7.3 Design Refinements 

In line with DBR, these refinements represent context-specific responses to tensions 

observed in this cohort and task cycle:  

1. The lecturer used open-ended questions and positive feedback to make students feel 

more comfortable sharing. 

2. Informal language was allowed to reduce pressure and encourage natural 

conversation. 

3. Student facilitators led group discussions with minimal lecturer involvement to 

support peer interaction. 

4. Optional channels without the lecturer were added for independent student 

discussions. 
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4.8 Student-Student Interaction in OCL Community 

Task 7 addressed the topic Reproduction and Development with a focus on fostering 

peer-driven collaboration (refer Appendix C for instruction details). Working in groups, 

students explored subtopics such as spermatogenesis, the ovarian cycle, and the menstrual 

cycle. Each group discussed hormonal regulation and step-by-step mechanisms involved in 

their assigned topic using both synchronous voice discussions and asynchronous planning 

via text channels on Discord. The task required groups to collaboratively produce an 

explanatory essay that was then posted in their respective group text channels (refer 

Appendix I for student work sample). Role allocation was entirely student-led, encouraging 

autonomy and mutual support. Within this task design, peer learning communities developed 

through sustained student–student interaction that supported engagement and knowledge co-

construction. The task was aligned with the Community element of AT (RQ4), examining 

the nature and impact of peer collaboration. Data were collected from the lecturer’s reflective 

journal, online observation, and a focus group interview conducted at the end of Week 15. 
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4.8.1 Results 

Positive Themes 

 

Theme 1: Effective Communication in Student-Student OCL Community 

Participants consistently reported that student–student interactions created a relaxed 

environment conducive to open communication. S3 (FG1) explained, “Among ourselves, of 

course we can give opinions freely, we can joke around as well, so there is less pressure.” 

[Code: Casual and Comfortable Dialogue], emphasizing the benefits of casual dialogue. S17 

(FG4) expressed a preference for mixed-language use by stating, “I prefer student-student 

interaction because I can use mixed language… during the discussion.” [Code: Flexible 

Language Use], suggesting that flexible language use contributed to a more natural and 

inviting atmosphere. Similarly, S5 (FG1) noted feeling “not shy to ask simple questions since 

it’s just us among friends.” [Code: Encouragement of Questioning]. Across accounts, 

informality reduced social barriers and supported question-asking. 

Reflective journal entries supported these observations. The lecturer frequently noted 

that students communicated more openly in peer-led groups [Code: Casual and Comfortable 

Dialogue]. Quieter or less confident participants often contributed more actively when 

lecturer presence was absent, resulting in increased openness and comfort in addressing 

complex topics [Code: Encouragement of Questioning]. The use of informal language also 

appeared to strengthen peer relationships, with students offering encouragement and 

building on one another’s ideas rather than feeling pressured to maintain formal discourse 

[Code: Flexible Language Use]. 

Observational data from Groups 1, 2, and 5 provided further evidence of effective 

peer communication. In Group 2, all members actively contributed, expanded on each 
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other’s points, and used humour to sustain a positive tone [Code: Casual and Comfortable 

Dialogue]. Group 1 showed strong reciprocity among three participants (S1–S3) who 

engaged in extended discussions, although two members were less involved [Code: Flexible 

Language Use]. Overall, observed peer-only environments supported comfortable 

communication, though engagement remained uneven in some groups [Code: 

Encouragement of Questioning]. This theme answers RQ4b by showing that student–student 

interaction strengthens the Discord Community through relaxed communication norms, 

flexible language use, and increased willingness to ask questions, which together broaden 

participation and support peer scaffolding. 

Table 4.45: Summary of Theme: Effective Communication  

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Casual and 

Comfortable 

Dialogue 

“Among ourselves… we 

can give opinions freely, we 

can joke around as well, so 

less pressure.” – S3 (FG1) 

Lecturer noted that peer-

only groups fostered 

comfort and openness, 

especially for quieter 

students. 

Group 2 maintained a 

friendly, humorous tone 

while consistently 

expanding on each 

other’s points. 

Flexible 

Language Use 

“I prefer student-student 

interaction because I can 

use mixed language…” – 

S17 (FG4) 

Informal speech 

strengthened peer bonds 

and supported more 

relaxed, supportive 

interactions. 

Group 1 displayed 

extended peer dialogue 

(S1–S3), using accessible 

language to sustain 

interaction. 

Encouragement 

of Questioning 

“Not shy to ask simple 

questions since it’s just us 

among friends.” – S5 (FG1) 

Students showed more 

willingness to express 

uncertainty and explore 

ideas in peer-led 

discussions. 

Groups 1, 2, and 5 

exhibited high 

reciprocity and a 

collaborative tone, even 

in complex or 

challenging topics. 

 

Theme 2: Collaboration Dynamics in Student-Student OCL Community 

Participants described peer-only OCL settings as environments where teamwork and 

collaborative problem-solving were strongly supported. S1 (FG1) stated that student-student 

interaction “promotes teamwork and encourage[s] us to share ideas.” [Code: Peer-Driven 

Teamwork]. This view was echoed by S22 (FG5) who observed, “Students tend to share 

ideas that are out of the box and somehow can be more creative around their peers.” [Code: 
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Creativity and Openness]. Several participants (e.g. S11 [FG3]; S27 [FG6]; S28 [FG6]) also 

noted that reduced anxiety in peer settings led to more productive idea generation and 

smoother discussions [Code: Reduced Anxiety Enhances Interaction]. 

Reflective journal entries reinforced these insights. In the absence of lecturer 

oversight, students were more likely to take initiative in managing discussions and dividing 

responsibilities [Code: Peer-Driven Teamwork]. The lecturer recorded increased instances 

of peer support when resolving misunderstandings and incorporating diverse viewpoints 

[Code: Reduced Anxiety Enhances Interaction]. This collaborative dynamic was most 

evident in smaller, well-connected groups where students naturally assumed leadership roles 

and worked together to sustain progress [Code: Creativity and Openness]. 

Groups 2 and 5 demonstrated particularly strong collaboration, with all members 

actively contributing to ongoing discussions. In Group 5, participants showed full 

engagement by consistently building on each other’s ideas and maintaining a supportive tone 

[Code: Peer-Driven Teamwork]. Group 2 displayed a similarly high level of peer interaction, 

resulting in smooth exchanges and rapid consensus [Code: Creativity and Openness]. These 

findings align with student reflections that low-pressure and peer-driven environments 

fostered open communication and allowed ideas to be shared, refined, and integrated more 

effectively [Code: Reduced Anxiety Enhances Interaction]. This theme addresses RQ4b by 

demonstrating that student–student interaction enables peer-driven teamwork, creativity, and 

reduced anxiety, thereby shaping knowledge co-construction and coordinated task 

completion within the Community element. 
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Table 4.46: Summary of Theme: Collaboration Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Peer-Driven 

Teamwork 

“Student-student interaction 

promotes teamwork and 

encourages us to share 

ideas.” – S1 (FG1) 

Lecturer observed that 

students in peer-only groups 

took initiative and managed 

task division independently. 

Group 5 showed full 

participation with 

members actively 

contributing and 

maintaining collaborative 

dialogue. 

Creativity 

and 

Openness 

“Students tend to share ideas 

that are out of the box… 

around their peers.” – S22 

(FG5) 

Journal noted that low-

pressure peer settings 

encouraged the generation 

of more original and 

exploratory ideas. 

Group 2 engaged in 

creative problem-solving 

and quick consensus-

building through 

reciprocal peer 

exchanges. 

Reduced 

Anxiety 

Enhances 

Interaction 

“Peer interaction helps 

reduce anxiety and improve 

idea generation.” – 

Paraphrased from S11 

(FG3), S27 & S28 (FG6) 

Without lecturer presence, 

students were more relaxed, 

leading to smoother 

discussions and broader 

participation. 

Groups 2 and 5 

demonstrated high levels 

of coordination and 

mutual support in idea 

development and task 

execution. 

 

Theme 3: Personal Development through Student-Student Community 

Participants frequently identified peer-led settings as valuable opportunities for 

developing leadership, communication, and self-management skills. S22 (FG5) remarked 

that students could “train leadership and communication skills… to handle and organize 

discussion.” [Code: Development of Leadership & Communication], while S28 (FG6) 

emphasized the “greater independence and self-motivation” gained through mutual reliance 

on peers’ perspectives [Code: Increased Independence & Motivation]. Additionally, S19 

(FG4) noted that peer discussions encouraged “self-reflection,” allowing students to identify 

personal strengths and weaknesses through group feedback and comparative learning [Code: 

Self-Reflection through Peer Feedback]. 

Reflective journal entries supported these observations. Students were often seen 

taking on managerial or facilitative roles typically associated with lecturer oversight [Code: 

Development of Leadership & Communication]. In these instances, participants mediated 

disagreements, coordinated task distribution, and kept discussions focused. The lecturer 
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noted that such experiences contributed to greater confidence and accountability, as students 

became more aware of how their leadership directly influenced group outcomes [Code: 

Increased Independence & Motivation]. This growth was particularly evident in autonomous 

groups managing complex tasks without relying on immediate external intervention [Code: 

Self-Reflection through Peer Feedback]. 

Observational data from Groups 2 and 5 highlighted strong peer leadership and 

consistent reciprocal engagement. In Group 2, students regularly volunteered clarifications 

and solutions during discussions, demonstrating collaborative initiative [Code: Development 

of Leadership & Communication]. Group 5 displayed similar dynamics, with members 

encouraging one another to participate and exchanging constructive feedback [Code: 

Increased Independence & Motivation]. This theme addresses RQ4b by indicating that 

sustained peer interaction distributes leadership and responsibility across students, 

supporting skill development (leadership, communication, self-management) that 

strengthens Community functioning during OCL. 

Table 4.47: Summary of Theme: Personal Development 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Development of 

Leadership & 

Communication 

“Train leadership and 

communication 

skills… to handle and 

organize discussion.” – 

S22 (FG5) 

Lecturer noted students 

assuming facilitator roles, 

coordinating tasks and 

leading focused discussions. 

In Group 2, participants 

regularly initiated and 

organized collaborative 

work without lecturer 

direction. 

Increased 

Independence 

& Motivation 

“Greater independence 

and self-motivation” 

from relying on peers. 

– S28 (FG6) 

Journal highlighted that 

peer-led settings fostered 

accountability and 

confidence in task 

ownership. 

Group 5 maintained 

consistent momentum 

through mutual 

encouragement and 

constructive peer-led 

decision-making. 

Self-Reflection 

through Peer 

Feedback 

“Peer discussions 

encouraged self-

reflection.” – S19 

(FG4) 

Lecturer observed that peer 

feedback helped students 

assess their strengths and 

adapt their roles in real time. 

Groups 2 and 5 exchanged 

feedback actively, creating 

opportunities for personal 

awareness and collaborative 

growth. 
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Theme 4: Enhanced Engagement in Student-Student OCL Community 

Students consistently expressed appreciation for the fun and relaxed atmosphere 

fostered by student-student interactions. S5 (FG1) remarked, “If just among us students, it is 

fun because we can interact freely.” [Code: Fun and Free Peer Interaction], while S15 (FG3) 

noted, “We will be more outspoken… without feeling shy that we might get it wrong.” [Code: 

Reduced Fear of Mistakes]. Similarly, S23 (FG5) stated that informal conversation “will not 

be too formal.” [Code: Informality Encourages Creativity], making it easier to share creative 

or exploratory ideas. Many participants perceived peer-led sessions as a welcome alternative 

to the structured and formal nature of traditional academic settings. Lecturer observations 

supported these perceptions, noting that peer-driven discussions boosted morale and 

encouraged engagement with complex topics [Code: Fun and Free Peer Interaction]. 

Humour, relatable content, and personal experiences during brainstorming fostered a 

stimulating learning environment. Journal entries further revealed that typically quiet 

students became more vocal when they felt accepted and free from judgment [Code: 

Reduced Fear of Mistakes]. 

Group observations aligned with these findings. In Group 2, four participants (S6–

S9) frequently used humour and positive reinforcement, fostering connection and energising 

interaction [Code: Fun and Free Peer Interaction]. Group 5 demonstrated excellent social 

cohesion, with all members actively engaged in peer bonding [Code: Reduced Fear of 

Mistakes]. These interpersonal dynamics enhanced discussion quality, as mutual trust 

encouraged deeper questions and creative thinking [Code: Informality Encourages 

Creativity]. However, a few members in some groups remained reserved, suggesting that 

supportive environments may not entirely eliminate participation gaps. This theme answers 

RQ4b by showing that peer-only interaction increases social presence and engagement 
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through humour, trust, and reduced fear of mistakes, which can intensify participation and 

idea exchange in Discord-mediated OCL. 

Table 4.48: Summary of Theme: Enhanced Engagement 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Fun and 

Free Peer 

Interaction 

“If just among us 

students, it is fun because 

we can interact freely.” – 

S5 (FG1) 

Lecturer noted that 

humour and relatability 

increased morale and 

helped students stay 

engaged in complex 

topics. 

In Group 2, participants (S6–S9) 

used humour and encouragement, 

sustaining active, energized 

participation. 

Reduced 

Fear of 

Mistakes 

“We will be more 

outspoken… without 

feeling shy that we might 

get it wrong.” – S15 

(FG3) 

Reflections showed that 

students became more 

vocal and confident in 

low-pressure, peer-only 

spaces. 

Group 5 demonstrated strong 

social cohesion, with open 

participation and frequent positive 

peer reinforcement. 

Informality 

Encourages 

Creativity 

“It will not be too 

formal.” – S23 (FG5) 

- Although most participants 

engaged actively, a few members 

in each group remained more 

reserved despite the relaxed 

atmosphere. 

 

 

Negative Themes 

 

Theme 5: Productivity Challenges in Student-Student OCL Community 

A common limitation of peer-only discussions was the tendency for students to drift 

away from academic objectives. S4 (FG1) acknowledged, “We tend to discuss off topics… 

if it is just among us.” [Code: Off-Topic Discussions], illustrating how unstructured peer-

only settings could shift into casual conversation. S6 (FG2) raised a similar concern, noting 

time wasted on “wrong ideas” [Code: Lack of Academic Direction], while S15 (FG3) shared 

that clarifications often had to be sought afterward, which delayed task completion [Code: 

Delayed Clarifications]. Participants linked these problems to the lack of a leader or 

facilitator who could keep the group focused and provide timely guidance. 
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Reflective journal entries supported these concerns, documenting frequent instances 

of prolonged social interaction before meaningful academic engagement began [Code: Off-

Topic Discussions]. Although informal exchanges sometimes strengthened group cohesion, 

they also extended the time required to complete tasks. The lecturer observed that groups 

lacking clear leadership or regular checkpoints often spent large portions of their sessions 

on off-topic discussions or inactive waiting periods, which negatively affected productivity 

[Code: Lack of Academic Direction]. 

These patterns were evident in Groups 1 and 6. Despite moderate overall 

participation, Group 1 experienced long stretches of informal conversation among three 

members (S1–S3) during which academic progress was minimal [Code: Off-Topic 

Discussions]. In Group 6, while participants S26, S28 and S30 contributed regularly, they 

were occasionally sidetracked by off-topic discussions [Code: Lack of Academic Direction]. 

These examples highlight the ongoing challenge of maintaining academic focus in student-

led environments where the absence of structured facilitation can compromise the efficiency 

and quality of collaborative learning [Code: Delayed Clarifications]. This theme addresses 

RQ4b by showing that peer interaction can also weaken Community productivity when 

academic direction is absent, allowing off-topic drift and delayed clarification to disrupt 

collaborative momentum and output quality. 
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Table 4.49: Summary of Theme: Productivity Challenges 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Off-Topic 

Discussions 

“We tend to discuss 

off topics… if it is 

just among us.” – S4 

(FG1) 

Lecturer noted that peer-

led groups often began 

with prolonged social 

exchanges before 

addressing academic 

content. 

Group 1 showed frequent casual 

chat among S1–S3, with delayed 

transitions into academic 

discussion. 

Lack of 

Academic 

Direction 

“We wasted time on 

wrong ideas.” – S6 

(FG2) 

Journal described groups 

drifting or revisiting 

incorrect ideas in the 

absence of real-time 

corrective feedback. 

Group 6 occasionally pursued 

irrelevant points, requiring 

redirection or later clarification 

from peers. 

Delayed 

Clarifications 

“Clarifications often 

had to be sought 

afterward.” – S15 

(FG3) 

- In both Groups 1 and 6, confusion 

or inaccuracy sometimes persisted 

due to limited accountability and 

structure. 

 

Theme 6: Constraints on Idea Generation in Student-Student OCL Community 

Participants expressed concerns that peer-led OCL discussions could result in limited 

or misguided outcomes. S10 (FG2) warned, “If one person is misleading, the whole group 

might be going in the wrong direction.” [Code: Risk of Misinformation], while S23 (FG5) 

noted the risk of running out of ideas without external input, stating that student-only 

discussions might lack the expertise needed for sustained depth [Code: Lack of Expert 

Guidance]. Several participants (e.g. S9, FG2; S26, FG6; S30, FG6) pointed out that the lack 

of expert knowledge made it harder to complete tasks that required a deeper understanding, 

increasing the risk of incorrect or shallow conclusions [Code: Shallow or Incomplete 

Understanding]. 

The lecturer’s notes documented several cases where participants shared information 

confidently without checking its accuracy, leading to incomplete or shallow understanding 

[Code: Risk of Misinformation]. Without subject-matter expertise, misconceptions often 

went uncorrected. While peer brainstorming sometimes generated creative ideas, the journal 
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entries showed that technical or complex topics needed expert input to ensure accuracy and 

avoid reinforcing incorrect assumptions [Code: Lack of Expert Guidance]. 

Evidence from Groups 1 and 4 showed that ideas were sometimes accepted without 

careful examination, indicating limited critical scrutiny [Code: Risk of Misinformation]. 

While Group 3 demonstrated strong engagement and deeper exchanges, it encountered 

difficulties when addressing complex topics beyond the group's shared knowledge [Code: 

Lack of Expert Guidance]. These findings suggest that while peer-led discussions can 

encourage creativity and collaboration, they also raise the risk of spreading misinformation 

and shallow engagement with more complex academic content [Code: Shallow or 

Incomplete Understanding]. This theme responds to RQ4b by demonstrating that peer-only 

interaction may constrain the Community’s epistemic quality when misinformation spreads, 

expertise is limited, and complex concepts remain unresolved, leading to shallow or 

inaccurate knowledge construction. 

Table 4.50: Summary of Theme: Constraints on Idea Generation 

Code (Atlas.ti) Focus Group Quote Journal Insight Online Observation 

Risk of 

Misinformation 

“If one person is misleading, 

the whole group might be 

going in the wrong 

direction.” – S10 (FG2) 

Lecturer observed instances 

of confidently shared 

misinformation that went 

uncorrected in the absence 

of expert input. 

In Groups 1 and 4, ideas 

were often accepted 

without scrutiny, leading 

to shallow or incorrect 

conclusions. 

Lack of Expert 

Guidance 

“Student-only discussions 

might lack the expertise 

needed for sustained depth.” 

– S23 (FG5) 

Journal emphasized that 

technical or concept-heavy 

discussions required 

lecturer input to ensure 

accuracy and rigor. 

Group 3, while highly 

engaged, struggled to 

resolve complex 

academic questions 

without guidance. 

Shallow or 

Incomplete 

Understanding 

“Harder to complete tasks 

that required deeper 

understanding.” – 

Paraphrased from S9, S26, 

S30 (FG2, FG6) 

- Observed peer-led 

discussions sometimes 

lacked the depth needed 

for advanced content 

mastery, especially in 

Groups 1 and 4. 
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Theme 7: Challenges of Negative Group Dynamics in Student-Student OCL Community 

Some participants were concerned about conflicts and exclusion in peer-led settings 

without moderation. S22 (FG5) cautioned that “fighting might somehow occur.” [Code: Risk 

of Conflict and Exclusion], while S25 (FG5) raised the risk of potential bullying in the 

absence of structured mediation [Code: Risk of Conflict and Exclusion]. Other students such 

as S10 (FG2) noted that without lecturer prompting, some groups struggled to initiate 

conversations, resulting in prolonged silences [Code: Conversation Initiation Difficulties]. 

S21 (FG5) added that anxiety persisted for some participants who felt unsure about their 

ideas even when interacting solely with peers [Code: Anxiety in Peer Settings]. 

Reflective journal entries documented instances where dominant individuals 

controlled the flow of discussion, often sidelining quieter members and contributing to 

heightened tensions [Code: Risk of Conflict and Exclusion]. The lecturer observed that peer-

only groups without strategies to manage disagreements were more likely to face unresolved 

conflicts or growing interpersonal problems [Code: Anxiety in Peer Settings]. These 

dynamics weakened collaboration and made it harder for quieter students to participate, 

sometimes leading to lasting resentment within the group [Code: Conversation Initiation 

Difficulties]. 

Groups 3 and 6 illustrated some of these challenges. Although Group 3 demonstrated 

high overall engagement, certain members monopolized the dialogue, leaving one 

participant (S14) largely inactive [Code: Conversation Initiation Difficulties]. In Group 6, 

interaction was moderate, but two members contributed in a minimal manner, possibly due 

to discomfort or low group trust [Code: Risk of Conflict and Exclusion]. These patterns 

suggest that while student-led environments support autonomy, they can also lead to 

negative group dynamics if unequal participation or interpersonal tensions are not addressed 
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[Code: Anxiety in Peer Settings]. This theme answers RQ4b by indicating that student–

student interaction can generate exclusion, dominance, and initiation barriers without 

moderation, reshaping Community participation patterns and potentially undermining 

inclusive collaboration. 

Table 4.51: Summary of Theme: Challenges of Negative Group Dynamics 

Code 

(Atlas.ti) 

Focus Group Quote Journal Insight Online Observation 

Risk of 

Conflict and 

Exclusion 

“Fighting might 

somehow occur.” – S22 

(FG5); “Risk of bullying 

without structure.” – 

Paraphrased from S25 

(FG5) 

Lecturer noted peer-only 

groups occasionally faced 

unresolved tensions due to 

lack of conflict mediation 

strategies. 

Group 6 exhibited limited 

interaction from some 

members, potentially due to 

discomfort or low trust. 

Conversation 

Initiation 

Difficulties 

“Some groups struggled 

to initiate 

conversations.” – S10 

(FG2) 

Reflections highlighted 

prolonged silences in some 

groups when no member 

took on the role of 

facilitator. 

Group 3’s engagement was 

high, but one member (S14) 

remained largely silent amid 

dominant peer interaction. 

Anxiety in 

Peer Settings 

“Anxiety persisted… 

even with just peers.” – 

S21 (FG5) 

Journal indicated quieter 

students were hesitant to 

participate when 

overshadowed by more 

vocal peers. 

In both Groups 3 and 6, 

uneven participation patterns 

suggested discomfort and the 

need for clearer group 

dynamics management. 
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4.8.2 Discussion 

RQ4b: What roles do student–student interactions within Discord “Community” play in 

affecting OCL among Biology matriculation students? 

The results highlight how student-student interaction within the Community element 

shapes OCL experiences in a Discord-mediated setting, largely echoing the social 

constructivist principle that open and relaxed communication fosters deeper engagement 

(Vygotsky, 1978; Roschelle & Teasley, 1995). Consistent with existing OCL literature, the 

findings indicate that student-student interaction allows learners to share ideas more freely, 

provide mutual support, and develop leadership skills that are often lacking in more formal 

lecturer-led environments (Martin & Bolliger, 2018; Alsayer, 2023). In direct response to 

RQ4b, these findings demonstrate that student–student interactions function as key drivers 

of social presence, peer scaffolding, and distributed leadership within the Community 

element, thereby shaping both participation patterns and knowledge construction processes. 

Nevertheless, several contradictions, as illustrated in Figure 4.8 emerged in the matriculation 

environment.  
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Figure 4.8: Contradictions in Student–Student Interactions Activity System 

 

Primary Contradictions (Within the Community Element) 

A significant primary contradiction was identified within the “Community” 

component itself. Students expressed appreciation for relaxed peer-led discussions 

characterized by humour, informal language use, and reduced anxiety. These informal norms 

align with Lauricella et al. (2024), who highlight the role of casual communication in 

fostering student comfort and sustained engagement in online learning environments. 

However, students also acknowledged that such informality occasionally disrupted academic 

focus. Some groups drifted into extended social exchanges that failed to yield meaningful 

academic outcomes. This contradiction reflects the tension between building a supportive 

peer environment and ensuring consistent academic focus. The present finding builds on 

Lauricella et al. (2024) by showing that while informality can initially boost engagement, it 
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may become counterproductive when it results in prolonged off-topic or inaccurate 

discussions. Thus, peer interaction shapes OCL not only by enhancing comfort and 

participation but also by influencing the balance between social bonding and academic 

productivity. 

 

Secondary Contradictions (Between Community and Rules) 

A secondary contradiction emerged when student-student interaction (Community) 

conflicted with the formal or informal Rules intended to support academic productivity. 

Students described long periods of off-topic conversations, especially when lecturers were 

not actively guiding the discussion. This reflects concerns raised by McCarron et al. (2021) 

who caution that group discussions without moderation in online settings may drift into 

superficial talk and contribute to cognitive overload. These findings build on Martin and 

Bolliger (2018) who emphasize the advantages of peer interaction by highlighting the 

importance of clear discussion guidelines, designated roles, or student-led facilitation to 

sustain academic focus and meaningful engagement. Accordingly, student–student 

interaction influenced OCL dynamics depending on how effectively Community practices 

were aligned with established Rules for academic collaboration. 

 

Tertiary Contradictions (Old vs. New Forms of Activity) 

A tertiary contradiction emerged between conventional lecturer-centred approaches 

(Old Form) which are valued for ensuring conceptual accuracy and the student-driven forms 

of collaborative learning (New Form) emphasized in OCL. While students expressed 

appreciation for the independence offered by peer-led discussions, many acknowledged that 

the lack of immediate expert input sometimes led to misunderstandings or shallow 
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interpretations. This aligns with Engeström's (1987) concept of systemic tensions that arise 

when new forms of activity such as learner-centered collaboration challenge established 

instructional norms. Likewise, Yusoff and Zin (2012) caution that student-student 

interactions without a lecturer’s guidance may lead to the spread of inaccurate information 

when learners lack adequate subject knowledge or access to timely feedback. This tension 

illustrates how peer interaction simultaneously promotes autonomy while introducing risks 

related to conceptual accuracy, thereby directly affecting the quality of OCL outcomes.  

 

Quaternary Contradictions (Misalignment with Other Activity Systems) 

A quaternary contradiction emerged when student–student collaboration on Discord 

existed alongside institutional expectations (Other Activity System) for formal oversight and 

standardised reporting. While students appreciate Discord’s informal environment and real-

time interaction, lecturer reflections indicate that the lack of direct lecturer involvement or 

official documentation can undermine the perceived academic value of peer-led discussions. 

Students may feel compelled to replicate or formalise these interactions within the official 

LMS to gain recognition or comply with administrative requirements, thereby reducing the 

spontaneity and efficiency that initially drew them to the platform. This supports Xie et al. 

(2022) who emphasise that a clear instructional presence and accountability mechanisms are 

essential for sustaining collaborative learning. When institutional norms prioritize lecturer-

led or LMS-monitored activities, peer-driven collaboration may be viewed as unofficial. As 

a result, students may underutilize or abandon the interactive features of Discord that support 

autonomous learning, reinforcing a shift toward more structured and lecturer-centred 

practices within the matriculation framework. These dynamics indicate that the role of 

student–student interaction is shaped not only by internal group processes but also by 
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broader institutional expectations that influence how peer collaboration is valued and 

legitimized. 

Overall, these findings support earlier research showing that student-student 

interaction plays an important role in promoting engagement, shared responsibility, and 

social presence in OCL (Garrison, 2000; Martin & Bolliger, 2018). However, this research 

offers a more detailed perspective by showing that the benefits of informal peer interaction 

can sometimes conflict with the need for timely and accurate content delivery. McCarron et 

al. (2021) also caution that too much or poorly managed communication can hinder learning. 

Still, this research highlights positive outcomes in student leadership and self-management 

which align with Afify (2019) and Gaad (2022) who note that such intensive programs can 

help students build facilitation skills and develop metacognitive awareness when given 

appropriate responsibility and support. 

In summary, student-student interaction within the Community element remains a 

key factor in successful OCL. However, tensions between community practices, institutional 

expectations, and teaching norms highlight the need for intentional design. Supporting both 

learner autonomy and academic accountability requires flexible structures, timely support, 

and continuous reflection. As Engeström (2001) suggests, such systemic contradictions can 

drive innovation and help align peer learning with collaborative learning goals. Across the 

DBR cycles, these tensions prompted iterative adjustments in peer facilitation structures, 

participation norms, and accountability mechanisms, reflecting the phases of expansive 

learning in which existing interaction patterns were questioned, alternative collaborative 

models were introduced, and more balanced peer-led practices were gradually consolidated 

(Engeström, 2001). Collectively, these findings answer RQ4b by demonstrating that 

student–student interactions shape OCL through the dual processes of peer empowerment 
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and emergent dominance patterns, requiring structured guidance to sustain inclusive, 

accurate, and academically productive collaboration. 

Although focus group data highlighted the benefits of relaxed peer-only discussions, 

a few participants noted that some of these spaces became exclusive and led to the formation 

of cliques, making newcomers feel left out. This challenges the idea that peer-led 

collaboration naturally promotes inclusivity. Reflective journal entries further documented 

at least one instance in which a group’s informal atmosphere hindered task completion as 

members spent a significant amount of time engaging in non-academic conversation. These 

cases suggest that while informality can lower barriers to participation, it may also 

unintentionally lead to exclusivity or decreased productivity. 

 

4.8.3 Design Refinements 

The following adjustments were implemented to address the issues identified: 

1. Student leadership roles were rotated to keep discussions focused and balanced. 

2. Milestones and interim deadlines were set to help groups stay on track. 

3. Quieter students were supported through written-input options and structured 

prompts. 

4. Brief instructor check-ins were scheduled to provide accuracy-focused feedback 

while maintaining student-led discussion. 
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4.9 Chapter Summary 

This chapter explored how Discord shaped collaborative learning in Biology 

matriculation through seven iterative tasks. Discord’s structured channels and multi-device 

access supported interaction and resource sharing but also presented technical and 

connectivity challenges. Communication practices were pivotal, with synchronous modes 

promoting engagement despite scheduling and connectivity challenges, while asynchronous 

modes supported reflective thinking but increased the risk of procrastination. Group size 

influenced collaborative dynamics as larger groups provided diverse perspectives but 

encountered coordination challenges, whereas smaller groups allowed focused interaction 

but were more susceptible to member disengagement. Lecturer-student interactions provided 

necessary scaffolding but sometimes led to over-reliance. Peer interactions fostered support 

but occasionally lacked structure and depth. Using AT, contradictions within the activity 

system were identified and mapped. Triangulation of interviews, reflective journals, and 

observations ensured a robust analysis. Overall, effective OCL requires careful integration 

of platform features, communication strategies, group structures, and facilitation 

approaches. The next chapter will bring together the findings with existing literature, discuss 

their theoretical and practical implications, and suggest design principles (RQ5) to support 

the use of Discord for OCL in Biology matriculation education. 
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CHAPTER 5  
 

DESIGN PRINCIPLES AND CONCLUSION 

5.1 Chapter Overview 

This chapter synthesizes the key findings of the research and outlines how they 

inform the final design principles for optimizing Discord-mediated OCL (RQ5). Section 5.2 

examines the major outcomes in relation to the four research questions (RQ1-4), detailing 

how Discord’s features, communication norms, group configurations, and interactive roles 

influence Biology OCL in a matriculation setting. Section 5.3 presents seven design 

principles derived from these findings, emphasizing the alignment of technological 

affordances with pedagogical goals, balanced facilitation, and structured participation. 

Section 5.4 discusses the theoretical, practical, and policy implications of the research, 

highlighting the importance of platform organization, connectivity support, and institutional 

support structures. Section 5.5 acknowledges the research limitations, including the 

constraints of a single-case design and technical disruptions, while Section 5.6 proposes 

directions for future inquiry such as larger scale mixed-method investigations and further 

exploration of student autonomy. Finally, Section 5.7 concludes by reiterating the core 

contributions of the research, particularly the efficacy of repurposing Discord for formal 

education through AT–informed design and iterative refinement. 

 

 

 



257 

 

5.2 Key Findings 

RQ1: How do Discord’s features function as a tool to support OCL among Biology 

matriculation students?  

The structured layout of Discord which incorporates multiple channels, diverse 

communication formats such as text messaging, voice communication, and file sharing as 

well as real-time notifications served as an effective mediating tool (Butarbutar et al., 2023; 

Lauricella et al., 2024). Students consistently reported that its intuitive interface facilitated 

the rapid location of resources enabled review of prior discussions for revision purposes and 

supported seamless transitions between synchronous and asynchronous learning activities. 

These functionalities encouraged timely exchanges of questions and answers on Biology 

topics ranging from basic concepts to advanced problem-solving. 

The findings also highlighted the significance of stable internet access and efficient 

data usage (Gaad, 2022). Interruptions due to connectivity issues or application updates 

during active sessions often led to missed learning materials. This was particularly 

problematic given the compressed timeline of the matriculation program. While the 

accessible interface and diverse communication features offered by Discord supported 

collaborative knowledge construction, equitable participation depended on the availability 

of stable and reliable technical infrastructure. 

In the context of Malaysian cultural norms, students at times hesitated to fully utilise 

certain Discord features due to indirect communication styles and the perceived formality of 

interacting with peers or lecturers through unfamiliar technological platforms. This 

behaviour reflects a broader cultural inclination to defer to authority and uphold group 

harmony which influenced the extent to which participants engaged with specific tools on 

the platform. As a result, although Discord offered affordances for more democratic and 
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open communication, deeply rooted respect for hierarchy occasionally limited critical 

questioning and open debate within channel discussions. 

 

RQ2: How do synchronous and asynchronous communication rules influence OCL 

processes on Discord among Biology matriculation students? 

Synchronous methods including live voice channels and immediate text messaging 

enhanced students’ sense of co-presence, facilitated rapid feedback, and promoted a sense 

of accountability (Martin et al., 2021; Oyarzun & Martin, 2023). These advantages aligned 

well with the demands of an examination-focused environment where timely clarification 

can significantly influence academic performance. However, frequent scheduling conflicts 

and unstable internet connections occasionally disrupted real-time interactions, supporting 

prior findings that external interruptions can hinder synchronous engagement (Buzy et al., 

2024).  

In contrast, asynchronous communication enabled more deliberate contributions and 

offered greater flexibility in meeting academic deadlines (McCarron et al., 2021; Lin & 

Wang, 2024). The tendencies toward procrastination and fragmented participation were 

observed when tasks lacked clearly defined checkpoints (Chang & Brickman, 2018). 

Overall, a blended approach that integrates the immediacy of synchronous interaction with 

the reflective depth of asynchronous engagement proved most effective for Biology 

matriculation students operating within rigid academic schedules. 

Culturally, Malaysian students who are accustomed to politeness and maintaining 

group harmony were more likely to use indirect language in both synchronous and 

asynchronous communication. While Discord’s text-based channels often reduced the 

discomfort associated with face-to-face hierarchical interactions, the use of synchronous 
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voice channels sometimes reintroduced a sense of obligation to respect authority which 

influenced how openly students posed questions or engaged in debate. These communication 

patterns reveal underlying contradictions within the activity system. Although Discord tool 

is designed to facilitate open and immediate exchanges, cultural norms related to politeness 

and respect may constrain full expression. This tension suggests the need for design 

adaptations that include more structured guidelines for turn-taking and respectful critique in 

order to support culturally responsive and effective OCL. 

 

RQ3: How does group size, whether large or small, influence OCL among Biology 

matriculation students who use Discord?  

Larger group configurations enabled the integration of diverse perspectives and 

facilitated the effective distribution of complex tasks as highlighted in previous research on 

group heterogeneity and workload distribution (Al Mulhim & Eldokhny, 2020; Mei et al., 

2024). However, large groups were occasionally hindered by overlapping messages, unclear 

role assignments, and instances of social loafing as noted by Saqr et al. (2019).  

In contrast, smaller group configurations fostered greater individual accountability 

and promoted stronger interpersonal engagement as observed by Johnson and Johnson 

(1999) in their work on the effectiveness of cohesive group structures. The absence or 

disengagement of a single member often placed additional burden on the remaining 

participants and the limited group size reduced the diversity of ideas. Given the accelerated 

nature of the matriculation program, the implementation of structured role allocation, 

rotating leadership, and regular progress monitoring was essential to optimize group 

performance across varying configurations. 
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These group configurations also intersected with group-oriented cultural norms 

commonly observed in Malaysian contexts. Larger groups often reinforced a sense of shared 

identity and harmony. However, this dynamic could limit individual contributions, 

particularly when students avoided direct confrontation during decision-making processes. 

Smaller groups, while fostering more intimate and participatory interactions, occasionally 

encountered tensions between the desire to maintain consensus and the need to ensure 

individual accountability. Addressing this contradiction required the implementation of 

clearer guidelines regarding role differentiation and task distribution. 

 

RQ4: What roles do lecturer–student and student–student interactions play in affecting 

OCL among Biology matriculation students?  

Lecturer–student interactions played a critical role in clarifying complex concepts 

(Miao & Ma, 2022). Timely feedback and encouragement from lecturers helped reduce 

misconceptions which was particularly important given the accelerated nature of the 

matriculation program. However, some students were reluctant to pose questions or express 

their ideas in the presence of the lecturer, occasionally resulting in overreliance on lecturer 

input (Xie et al., 2022; Salehudin et al., 2023).  

In contrast, student-student interactions tended to promote more relaxed 

communication and stimulate creative thinking, thus supporting the development of 

leadership skills (Martin & Bolliger, 2018). However, the absence of expert guidance 

sometimes allowed the circulation of inaccurate information and caused groups to deviate 

from learning objectives (Yusoff & Zin, 2012).  

Within the demanding framework of the matriculation Biology curriculum, 

achieving an appropriate balance between lecturer involvement and student autonomy was 
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essential. Sufficient lecturer guidance was necessary to ensure conceptual accuracy, while 

allowing adequate autonomy was important for sustaining student engagement and building 

confidence in collaborative tasks. This balance was particularly delicate in the Malaysian 

context, where hierarchical norms and respect for authority could create contradictions in 

the Division of Labour. Students often hesitated to lead discussions or question lecturers on 

Discord, despite the platform being designed to support interactive and peer-level 

collaboration. The cultural expectation of showing respect along with the platform’s 

collaborative nature led to a tension that needed continuous adjustments to improve the 

learning environment. Strategies such as explicit rotating leadership roles and the use of 

private student channels were introduced to promote active participation in ways that aligned 

with cultural expectations. 

 

Across RQ1 to RQ4, the contradictions identified in Chapter 4 point to broader 

pedagogical implications for Malaysian matriculation beyond platform-level effectiveness. 

Tensions related to technical reliability, participation norms, group coordination, and 

lecturer authority reflect misalignments between collaborative digital learning practices and 

the realities of an exam-driven, time-compressed instructional system. Over the DBR cycles, 

these contradictions prompted iterative adjustments to task structure, facilitation approaches, 

and role allocation, indicating gradual movement from compliance-oriented participation 

toward more distributed responsibility and collaborative inquiry. These patterns suggest that 

effective adoption of Discord-mediated OCL requires not only tool affordances but also 

structured pedagogical supports and institutional alignment to sustain equitable participation 

and deeper learning within high-stakes pre-university settings. 

Overall, the findings related to RQ1 to RQ4 suggest that Discord has considerable 

potential to support OCL in Biology within accelerated academic settings. This potential 
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arises from its multi-channel structure, diverse communication modalities, and community-

oriented design. However, several challenges were identified including issues related to 

technical reliability, equitable workload distribution, group interaction dynamics, and the 

need to balance lecturer facilitation with peer-led autonomy. Addressing these challenges 

requires deliberate task structuring, strategic integration of synchronous and asynchronous 

communication, and an appropriate level of lecturer involvement that ensures conceptual 

accuracy while fostering learner engagement and autonomy. Section 5.3 will elaborate on 

the design principles required to implement these insights effectively with particular 

emphasis on optimizing Discord-mediated OCL for Biology matriculation students. 
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5.3 Design Principles for Discord-Mediated OCL  

RQ5: Which design principles can strengthen the effectiveness of OCL on Discord for 

Biology matriculation students?  

In the previous chapter, Section 3.5 outlined the development and iterative 

refinement of Discord server prototype which functioned as the central intervention for 

addressing key challenges and leveraging the affordances of OCL. Rather than serving as a 

static platform, the prototype evolved through a series of carefully planned iterations, each 

shaped by practical experience and continuous reflection. Initially guided by a set of clearly 

defined design objectives, the server’s structure including its channel configurations, role 

allocations, and facilitation strategies was progressively adapted in response to insights 

gathered from student focus groups, the lecturer’s reflective journal, and online 

observational data. This ongoing cycle of testing and refinement ensured that the 

intervention remained aligned with both pedagogical goals and learner needs. The final 

version of the prototype represents a synthesis of theoretical understanding and empirical 

evidence. The design principles presented below summarise the key lessons learned 

throughout this process and provide guidance for future implementations of Discord-

mediated OCL. 

 

Design Principle 1: Align Technology Features with Pedagogical Objectives  

Scholars argue that technology actively shapes learning rather than serving as a 

neutral tool (Engeström, 2001; Vygotsky, 1978). In this investigation, students required clear 

navigation, reliable notifications, and low-bandwidth file sharing to manage their workload 

effectively. To address this, Discord server incorporated pinned announcements, organized 

text channels, and simplified file formats, aligning platform features with course objectives 

(Harasim, 2012; Lauricella et al., 2024). For example, pinned weekly task instructions and 
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revision summaries reduced repeated clarification requests during synchronous sessions, 

allowing discussions to focus on higher-order Biology problem-solving rather than 

procedural confusion. Similarly, converting large presentation slides into compressed PDF 

summaries ensured that students with limited data could still access essential materials 

without delay. When each feature had a clear instructional purpose, students stayed focused 

and were less overwhelmed by technical issues. These results show that platforms such as 

Discord can effectively support OCL when educators intentionally connect each feature to 

specific learning goals. In lecturer-centred systems where authority dominates, students are 

conditioned to follow directions rather than explore independently. They tend to avoid tools 

unless their use is clearly required. To encourage adoption, each feature must be explicitly 

linked to a defined learning purpose. 

 

Design Principle 2: Balance Synchronous and Asynchronous Communication Norms 

Research on OCL consistently emphasizes the importance of balancing immediate 

interactions with opportunities for reflection (Martin & Bolliger, 2018; Altowairiki, 2021). 

In this research, real-time voice discussions on Discord encouraged quick idea sharing and 

boosted motivation but issues with timing and unstable internet connections posed 

challenges. Asynchronous channels offered flexibility and supported deeper reflection 

though some students delayed their participation until deadlines. During later DBR cycles, 

rotating facilitators were appointed to summarise key points at the end of voice sessions and 

post them in text channels. This feedback loop improved accountability as members who 

missed the session could respond within 24 hours, sustaining continuity between 

synchronous and asynchronous modes. In groups where this rotation was consistently 

applied, participation became more evenly distributed and fewer members remained silent 



265 

 

across cycles. Clear instructions on when and how to use each communication mode helped 

students benefit from fast feedback while maintaining structured and thoughtful 

contributions. Additionally, explicit guidelines on respectful language and turn-taking 

addressed the tension between spontaneous interaction and cultural norms that favour 

indirect communication, enabling more effective use of both modes. 

 

Design Principle 3: Adjust Group Size and Define Roles for Fair Collaboration 

Balanced workload distribution and equitable participation are critical for effective 

group-based learning (Johnson & Johnson, 1999; Saqr et al., 2019). Larger groups offer 

greater capacity for complex tasks and idea diversity but are susceptible to overload and 

uneven engagement when roles are not clearly defined. Smaller groups enhance individual 

accountability but may suffer from limited perspectives or disruption if one member 

disengages (Al Mulhim & Eldokhny, 2020; Mei et al., 2024). This research employed both 

large (15 members) and small (5 members) group formats. Assigning explicit roles such as 

discussion leader, note-taker, and reviewer helped minimize free-riding and promoted more 

balanced participation. For instance, in large Group 2, the introduction of a rotating 

“discussion leader” role reduced message overlap and improved turn-taking, while 

designated note-takers ensured that final summaries reflected contributions from multiple 

members. Observation data showed fewer duplicated responses and clearer task progression 

after roles were made visible in pinned channel posts. Aligning group size with task 

complexity and ensuring transparent role assignments proved effective in supporting 

collaboration. However, in contexts with strong group-oriented cultural norms, students may 

hesitate to assume leadership roles or provide direct critique. To address this, educators 
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should implement clear role definitions alongside culturally responsive strategies such as 

rotating leadership to balance group cohesion with clarity in individual responsibilities. 

 

Design Principle 4: Provide Balanced Lecturer Facilitation without Excessive Control 

While direct lecturer support is valuable for correcting misconceptions and 

maintaining learner motivation, excessive control can increase anxiety and limit student 

initiative (Vygotsky, 1978; Silseth & Furberg, 2024). In this research, timely and 

constructive lecturer feedback was especially important in the fast-paced learning 

environment, helping students gain confidence and accuracy in completing tasks (Garrison 

et al., 2000). In earlier cycles, immediate lecturer corrections during live discussions 

sometimes halted peer exchange. In later cycles, the lecturer delayed intervention until 

students had attempted their own explanations. This adjustment resulted in longer multi-turn 

peer dialogues before lecturer validation, indicating stronger student confidence and shared 

reasoning. A balanced facilitation approach marked by open-ended questioning, concise 

feedback, and minimal intervention allowed students to develop autonomy while still 

benefiting from expert guidance. In the Malaysian context, this approach also helped ease 

the cultural tension between the traditionally high status of lecturers and the need for active, 

participatory dialogue. By addressing this contradiction within the activity system, balanced 

facilitation supports more meaningful and independent learner engagement. 
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Design Principle 5: Build Peer Community and Encourage Informal Interaction 

Effective online learning communities depend on strong peer connections and a sense 

of belonging (Martin & Bolliger, 2018). In this research, students were more willing to share 

difficulties and uncertainties when they engaged informally with peers. Dedicated channels 

for casual conversation supported rapport-building which in turn fostered more open and 

effective academic discussions. For example, groups that actively used informal channels to 

share emojis and encouragement demonstrated higher participation rates in subsequent 

academic discussions compared to groups that limited interaction strictly to task channels. 

However, gentle facilitator reminders were occasionally required to redirect extended off-

topic exchanges back to learning objectives. These findings indicate that integrating spaces 

for social interaction within the learning environment enhances motivation, trust, and 

collaborative engagement. In the Malaysian context, where group-oriented cultural values 

are prominent, such informal spaces promote cohesion and reduce the barrier of formality in 

academic communication, supporting both social and cognitive aspects of OCL. 

 

Design Principle 6: Scaffold Task Progression with Clear Milestones and Intermediate 

Deadlines 

Online collaborative tasks often lose effectiveness when roles, timelines, and quality 

expectations are not clearly defined (Harasim, 2012; Chang & Brickman, 2018). In this 

research, open-ended deadlines in asynchronous discussions frequently led to 

procrastination and rushed submissions. To address this, tasks were scaffolded with short-

term goals such as weekly targets and partial drafts which kept groups focused and enabled 

timely feedback from peers and instructors. When intermediate checkpoints were 

introduced, groups began submitting draft responses earlier in the cycle, enabling peer 
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feedback before final submission. This iterative feedback loop improved the conceptual 

accuracy of explanations, particularly in complex Biology topics such as metabolic pathways 

and genetic processes. Segmenting tasks into smaller manageable stages with clear deadlines 

fostered a sense of ongoing progress and reduced last-minute stress. Moreover, these 

checkpoints helped reduce the effects of culturally influenced indirect communication styles 

by explicitly prompting contributions at multiple points rather than concentrating input at 

the final stage. This structure supported more consistent and confident engagement 

throughout the collaborative process. 

 

Design Principle 7: Proactively Address Accessibility and Technical Issues 

Connectivity challenges and device limitations significantly impact participation in 

OCL (Gaad, 2022; Hackett et al., 2024). While Discord's multi-device access and voice 

channels support real-time interaction, some students in this research experienced issues 

such as unstable internet and high data usage, leading to missed updates and reduced 

engagement. In response, brief text-based summaries were consistently posted after each 

live discussion. Students who experienced disconnection were able to respond to these 

summaries, ensuring their perspectives were still incorporated into group outputs. 

Additionally, simplified troubleshooting guides shared in a dedicated channel reduced 

repeated technical disruptions across later cycles. Anticipating these technical barriers and 

implementing inclusive alternatives helped ensure more equitable participation. By 

proactively addressing accessibility issues, educators can create more resilient and 

supportive digital learning environments. 
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5.4 Implications of Research 

Theoretical Implications  

This research confirms and extends key principles of OCL theories by demonstrating 

the critical role of structured interaction and dialogic engagement in achieving meaningful 

learning outcomes (Harasim, 2012). In particular, the findings highlight how social 

constructivist elements facilitate collaborative knowledge-building within digital 

environments. The results also contribute to the refinement of the CoI framework by 

emphasising the delicate balance needed to sustain cognitive, social, and teaching presence 

in practice (Garrison et al., 2000). 

More significantly, the research advances AT by illustrating how contradictions 

within the learning environment can act as catalysts for iterative pedagogical refinement 

(Engeström, 2001). By analysing the interaction among tools, rules, division of labour, and 

community, the research highlights the dynamic and situated nature of mediated learning 

activities. For example, tensions emerged between Malaysian cultural norms that emphasise 

respect for authority and Discord’s participatory ethos, indicating that the “community” and 

“rules” components of the Activity System must be examined through a culturally 

responsive lens. The identification and resolution of such contradictions enrich AT’s 

conceptualisation of expansive learning and demonstrate its relevance for analysing complex 

and culturally embedded educational contexts. Furthermore, these cultural tensions reveal 

how hierarchical values and indirect communication styles can either constrain or enable 

OCL, offering a more detailed understanding of how cultural context shapes the functioning 

of each element within the activity system. 
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Practical Implications  

The findings suggest several strategies for educators and instructional designers 

seeking to facilitate OCL in accelerated academic settings. First, the careful selection and 

organisation of digital platforms is essential for supporting effective collaboration. A 

channel-based structure as available in platforms like Discord enables the segmentation of 

discussions, minimises off-topic distractions, and promotes transparency in task delegation. 

Second, incorporating a balanced combination of synchronous and asynchronous activities 

addresses diverse learner needs while reducing connectivity-related issues. Lecturers may 

consider scheduling brief real-time check-ins to maintain motivation and provide immediate 

feedback, complemented by asynchronous periods that allow for deeper reflection and 

extended group work. 

Effective collaboration also depends on clear role distribution and appropriate group 

sizing. While larger groups offer a wider range of perspectives, they may increase the risk 

of free-riding unless roles and accountability mechanisms are clearly established. In contrast, 

smaller groups can foster more focused and supportive engagement but may limit the 

diversity of ideas or place disproportionate burdens on more active members. These findings 

highlight the value of rotating leadership roles, incorporating mini-deadlines, and 

establishing explicit participation norms to ensure equitable engagement. In the Malaysian 

context, particular attention should be given to balancing cultural deference to lecturers with 

opportunities for student-led inquiry, so that respect for authority does not translate into 

passivity but instead supports constructive and culturally responsive dialogue. 

Finally, lecturer facilitation should be carefully calibrated to strike a balance between 

guidance and learner autonomy. Timely expert input and positive reinforcement help sustain 

motivation and ensure academic accuracy, whereas overly directive approaches may inhibit 
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student initiative and reduce opportunities for inquiry-driven learning. An awareness of the 

tension between hierarchical respect and the need for open discourse can assist educators in 

selecting facilitation strategies, such as using open-ended questions and small-group 

breakouts to promote more inclusive and student-centred collaboration. 

 

Policy Implications  

At the institutional level, this research highlights the need for explicit policies that 

acknowledge the pedagogical value of third-party communication platforms such as 

Discord. Clear institutional guidelines including data protection measures and usage 

protocols can provide both lecturers and students with a structured framework for integrating 

these tools into formal teaching and learning environments. Equally important are 

investments in technological infrastructure such as reliable internet access and device-loan 

programmes to minimise digital inequalities and ensure equitable participation. 

The findings highlight the need for curriculum and assessment reform. Integrating 

formative assessments and portfolio-based evaluations can promote collaborative problem-

solving and sustained engagement. Aligning assessments with collaborative tasks on 

approved digital platforms validates peer-led learning and encourages active participation. 

Educators should receive professional development on balancing structured facilitation with 

learner autonomy, ensuring alignment between pedagogy and digital tool affordances. 

Additionally, culturally responsive orientation sessions can help lecturers and students 

navigate hierarchical dynamics while fostering shared leadership and collaborative inquiry. 

These measures support the effective integration of digital collaboration into formal 

education systems. 
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For institutional scalability, implementation should extend beyond isolated 

classroom innovation toward coordinated programme-level adoption. Professional 

development initiatives should be structured in phases. It may begin with foundational digital 

pedagogy workshops and followed by discipline-specific training on designing collaborative 

tasks aligned with national matriculation learning outcomes. Such training should not focus 

solely on technical platform use but also on the facilitation strategies. 

At a broader systemic level, nationwide implementation requires infrastructure 

standardisation and coordinated policy alignment across matriculation colleges. This 

includes ensuring stable high-speed internet access, institutional Wi-Fi coverage in 

residential facilities, and technical support units capable of assisting lecturers in managing 

digital collaborative platforms. Without parallel investment in infrastructure and 

instructional capacity-building, scalable adoption may widen existing inequities between 

urban and rural institutions. Furthermore, policy frameworks should recognise collaborative 

digital engagement as a legitimate and assessable component of academic performance. 

Clear rubrics that capture individual contribution, peer interaction quality, and reflective 

reasoning can institutionalise collaborative competencies as part of matriculation graduate 

attributes. Embedding such expectations within national assessment guidelines would 

support sustainable integration rather than temporary experimentation. 

Taken together, these measures position Discord-mediated OCL not merely as a 

classroom-level innovation but as a scalable pedagogical model adaptable across 

matriculation institutions nationwide, provided that professional development, 

infrastructural readiness, and assessment alignment are addressed systematically. 
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5.5 Limitations of Research 

The principal limitations of this research arise from both its methodological 

framework and the practical challenges encountered during data collection and analysis. 

First, the single case design and relatively small sample of 30 Biology matriculation students 

limit the broader transferability of findings as contextual factors unique to an exam-oriented 

Malaysian matriculation setting may not represent other educational environments. 

Additionally, while DBR and qualitative methods such as focus group interviews, reflective 

journals, and online observations provided in-depth and contextually rich insights, they 

restricted the scope for quantitative verification. 

Technical issues with Discord such as inconsistent notifications and high data 

consumption occasionally disrupted synchronous discussions, particularly for participants 

with limited internet connectivity. These challenges reduced the volume and consistency of 

interaction data. In addition, the demanding schedules of participants increased the 

likelihood of missing or fragmented observational data which may have limited the ability 

to fully capture group dynamics. Consequently, while the findings provide valuable insights 

into Discord-mediated OCL, they should be interpreted with caution in terms of their 

generalisability and applicability to other academic settings. Furthermore, the specific 

cultural context of Malaysian matriculation students which involves strong hierarchical 

respect and indirect communication styles may differ significantly from other educational 

environments and therefore limits the direct transferability of these findings. 
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5.6 Directions for Future Research 

Future research should address sampling limitations by investigating Discord-

mediated OCL across a broader range of educational contexts and with larger and more 

diverse participant populations. A broader scope would improve the generalisability of 

findings and provide deeper insights into the applicability of OCL in different settings. 

Employing mixed-method or longitudinal research designs that incorporate both design-

based and quantitative approaches can strengthen the evidence base and capture the 

development of collaborative learning processes over time. Technical and logistical 

challenges including high data consumption, inconsistent connectivity, and limited 

participant availability indicate the need to explore alternative digital platforms or hybrid 

models that accommodate varying levels of access and scheduling flexibility. 

Several important themes warrant further investigation. These include the 

relationship between lecturer facilitation and learner autonomy, the balance between 

synchronous and asynchronous communication in sustaining engagement, and the impact of 

group size on collaborative dynamics such as free-riding and idea saturation. Examining 

these aspects across diverse curricular contexts may provide a clearer understanding of how 

institutional structures and expectations shape collaborative learning experiences. 

Additionally, further exploration of cultural norms especially in hierarchical or group-

oriented societies could provide valuable insights into how students adapt to digital 

environments that emphasize equal participation and shared authority. Greater focus on 

student-led interactions especially peer-only discussions may also reveal how independent 

collaboration influences content understanding and academic accuracy. Research in these 

areas can inform the development of more effective and inclusive digital collaboration 

practices and contribute meaningfully to the evolving field of online pedagogy. 
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5.7 Conclusion 

This research demonstrates the feasibility and effectiveness of implementing OCL 

using Discord within a Biology matriculation programme. Through the integration of AT 

and the application of DBR approach, the research identifies both the pedagogical potential 

and the operational challenges of repurposing a gaming-oriented platform for formal 

educational use. The findings show that Discord’s structured channels and synchronous 

access support efficient resource sharing and promote collaborative engagement. However, 

limitations such as high data consumption, inconsistent internet connectivity, and unequal 

participation also emerged. Group size significantly influenced task execution, creativity, 

and individual accountability. Meanwhile, lecturer–student and student–student interactions 

offered essential scaffolding and support, though at times also constrained learner autonomy 

and initiative. 

To address these challenges, several context-sensitive design principles were 

developed including flexible scheduling, rotating leadership roles, intermediate deadlines, 

and the use of low-bandwidth materials. These strategies highlight the importance of 

balanced facilitation and clearly defined communication protocols. By situating these 

findings within the AT framework, the research illustrates how contradictions within an 

activity system can serve as drivers for expansive learning and continuous refinement of 

instructional design. In particular, cultural tensions rooted in hierarchical norms and indirect 

communication styles in the Malaysian context surfaced as focal contradictions, informing 

iterative changes in task structure, facilitation methods, and group configuration. 

Overall, this research offers a deeper understanding of technology-enhanced 

collaborative learning in an accelerated exam-oriented educational setting. It provides 

empirically grounded recommendations for platform selection, group management, and 
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facilitation practices that are relevant to educators, administrators, and policymakers aiming 

to implement equitable and effective OCL approaches at the pre-university level. Future 

research could extend these insights by testing the proposed design principles across 

different academic disciplines, exploring blended or hybrid models, and employing mixed-

methods approaches with larger and more diverse participant samples. Such efforts would 

contribute to the development of inclusive, adaptive, and pedagogically sound digital 

learning ecosystems. 
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APPENDIX A  

Digital Learning Survey Results (Students) 
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Digital Learning Survey Instrument (Lecturers) 
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Digital Learning Survey Results (Lecturers) 
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APPENDIX B 

Expert Evaluator Appointment Letters & Sample Feedback 
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Expert 2: 
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Expert 3:
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Expert 4: 
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Sample of Expert Feedback 
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Sample of Expert Feedback 
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APPENDIX C 

Task Instruction Details 
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APPENDIX D 

Interview Protocol & Sample Transcripts 

 

Interview Protocol 
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Sample Interview Transcripts 
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APPENDIX E 

Lecturer Reflective Journal Prompts & Entries 

 

Lecturer Reflective Journal Prompts 
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Reflective Journal Entries 
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Reflective Journal Entries 
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APPENDIX F 

Online Observation Logs & Notes 

 

Online Observation Logs 

 
 

 

Participant Participation Interaction Social Cognitive

Group 1 S1 Active Low Reciprocity High Sociability Surface Discussion

S2 Active High Reciprocity High Sociability Deep Discussion

S3 Active High Reciprocity High Sociability Surface Discussion

S4 Active High Reciprocity High Sociability Deep Discussion

S5 Active High Reciprocity High Sociability Deep Discussion

 Group 2 S6 Active High Reciprocity High Sociability Deep Discussion

S7 Active High Reciprocity High Sociability Deep Discussion

S8 Active High Reciprocity High Sociability Deep Discussion

S9 Active High Reciprocity High Sociability Surface Discussion

S10 Active High Reciprocity High Sociability Deep Discussion

 Group 3 S11 Active Low Reciprocity Low Sociability Deep Discussion

S12 Active Low Reciprocity High Sociability Deep Discussion

S13 Active High Reciprocity High Sociability Surface Discussion

S14 Passive Low Reciprocity Low Sociability Deep Discussion

S15 Active Low Reciprocity High Sociability Deep Discussion

 Group 4 S16 Active High Reciprocity High Sociability Deep Discussion

S17 Active High Reciprocity High Sociability Surface Discussion

S18 Active High Reciprocity High Sociability Deep Discussion

S19 Active High Reciprocity Low Sociability Deep Discussion

S20 Active High Reciprocity High Sociability Deep Discussion

 Group 5 S21 Active High Reciprocity High Sociability Deep Discussion

S22 Active High Reciprocity High Sociability Deep Discussion

S23 Active High Reciprocity High Sociability Deep Discussion

S24 Active High Reciprocity High Sociability Deep Discussion

S25 Active Low Reciprocity Low Sociability Deep Discussion

 Group 6 S26 Active High Reciprocity Low Sociability Deep Discussion

S27 Active Low Reciprocity Low Sociability Deep Discussion

S28 Active High Reciprocity Low Sociability Deep Discussion

S29 Passive Low Reciprocity Low Sociability Deep Discussion

S30 Active High Reciprocity High Sociability Surface Discussion

Task 2: Synchronous Task

Participant Participation Interaction Social Cognitive

Group 1 S1 Active Low Reciprocity High Sociability Surface Discussion

S2 Active High Reciprocity High Sociability Deep Discussion

S3 Active High Reciprocity High Sociability Surface Discussion

S4 Active High Reciprocity High Sociability Deep Discussion

S5 Active High Reciprocity High Sociability Deep Discussion

 Group 2 S6 Active High Reciprocity High Sociability Deep Discussion

S7 Active High Reciprocity High Sociability Deep Discussion

S8 Active High Reciprocity High Sociability Deep Discussion

S9 Active High Reciprocity High Sociability Surface Discussion

S10 Active High Reciprocity High Sociability Deep Discussion

 Group 3 S11 Active Low Reciprocity Low Sociability Deep Discussion

S12 Active Low Reciprocity High Sociability Deep Discussion

S13 Active High Reciprocity High Sociability Surface Discussion

S14 Passive Low Reciprocity Low Sociability Deep Discussion

S15 Active Low Reciprocity High Sociability Deep Discussion

 Group 4 S16 Active High Reciprocity High Sociability Deep Discussion

S17 Active High Reciprocity High Sociability Surface Discussion

S18 Active High Reciprocity High Sociability Deep Discussion

S19 Active High Reciprocity Low Sociability Deep Discussion

S20 Active High Reciprocity High Sociability Deep Discussion

 Group 5 S21 Active High Reciprocity High Sociability Deep Discussion

S22 Active High Reciprocity High Sociability Deep Discussion

S23 Active High Reciprocity High Sociability Deep Discussion

S24 Active High Reciprocity High Sociability Deep Discussion

S25 Active Low Reciprocity Low Sociability Deep Discussion

 Group 6 S26 Active High Reciprocity Low Sociability Deep Discussion

S27 Active Low Reciprocity Low Sociability Deep Discussion

S28 Active High Reciprocity Low Sociability Deep Discussion

S29 Passive Low Reciprocity Low Sociability Deep Discussion

S30 Active High Reciprocity High Sociability Surface Discussion

Task 2: Synchronous Task
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Participant Participation Interaction Social Cognitive

Group 1 S1 Active High Reciprocity High Sociability Deep Discussion

S2 Active High Reciprocity High Sociability Deep Discussion

S3 Active High Reciprocity High Sociability Surface Discussion

S4 Active High Reciprocity High Sociability Deep Discussion

S5 Active High Reciprocity High Sociability Deep Discussion

 Group 2 S6 Active High Reciprocity High Sociability Deep Discussion

S7 Active High Reciprocity High Sociability Deep Discussion

S8 Active High Reciprocity High Sociability Deep Discussion

S9 Active High Reciprocity High Sociability Deep Discussion

S10 Active High Reciprocity High Sociability Deep Discussion

 Group 3 S11 Active High Reciprocity High Sociability Deep Discussion

S12 Active Low Reciprocity High Sociability Deep Discussion

S13 Active High Reciprocity High Sociability Deep Discussion

S14 Passive Low Reciprocity High Sociability Surface Discussion

S15 Active High Reciprocity High Sociability Deep Discussion

 Group 4 S16 Active High Reciprocity High Sociability Deep Discussion

S17 Active High Reciprocity High Sociability Surface Discussion

S18 Active High Reciprocity High Sociability Deep Discussion

S19 Active High Reciprocity High Sociability Deep Discussion

S20 Active High Reciprocity High Sociability Deep Discussion

 Group 5 S21 Active High Reciprocity High Sociability Deep Discussion

S22 Active High Reciprocity High Sociability Deep Discussion

S23 Active High Reciprocity High Sociability Deep Discussion

S24 Active High Reciprocity High Sociability Deep Discussion

S25 Active High Reciprocity High Sociability Deep Discussion

 Group 6 S26 Active High Reciprocity High Sociability Deep Discussion

S27 Active High Reciprocity High Sociability Deep Discussion

S28 Active High Reciprocity High Sociability Deep Discussion

S29 Passive Low Reciprocity High Sociability Deep Discussion

S30 Active High Reciprocity High Sociability Deep Discussion

Task 5: Small Group Task
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Participant Participation Interaction Social Cognitive

Group 1 S1 Passive Low Reciprocity Low Sociability Surface Discussion

S2 Passive High Reciprocity High Sociability Deep Discussion

S3 Passive Low Reciprocity Low Sociability Surface Discussion

S4 Active High Reciprocity High Sociability Deep Discussion

S5 Passive Low Reciprocity Low Sociability Deep Discussion

 Group 2 S6 Active High Reciprocity High Sociability Deep Discussion

S7 Passive Low Reciprocity Low Sociability Deep Discussion

S8 Active High Reciprocity Low Sociability Deep Discussion

S9 Passive Low Reciprocity Low Sociability Surface Discussion

S10 Active High Reciprocity High Sociability Deep Discussion

 Group 3 S11 Passive Low Reciprocity Low Sociability Deep Discussion

S12 Passive Low Reciprocity Low Sociability Deep Discussion

S13 Active High Reciprocity High Sociability Surface Discussion

S14 Passive Low Reciprocity Low Sociability Surface Discussion

S15 Passive Low Reciprocity Low Sociability Deep Discussion

 Group 4 S16 Active High Reciprocity High Sociability Deep Discussion

S17 Passive Low Reciprocity Low Sociability Surface Discussion

S18 Active High Reciprocity High Sociability Deep Discussion

S19 Active High Reciprocity Low Sociability Deep Discussion

S20 Passive High Reciprocity High Sociability Surface Discussion

 Group 5 S21 Active High Reciprocity High Sociability Deep Discussion

S22 Passive High Reciprocity High Sociability Surface Discussion

S23 Active High Reciprocity High Sociability Deep Discussion

S24 Active High Reciprocity Low Sociability Deep Discussion

S25 Passive Low Reciprocity Low Sociability Deep Discussion

 Group 6 S26 Active High Reciprocity Low Sociability Deep Discussion

S27 Passive Low Reciprocity Low Sociability Deep Discussion

S28 Passive Low Reciprocity Low Sociability Deep Discussion

S29 Passive Low Reciprocity Low Sociability Deep Discussion

S30 Active Low Reciprocity High Sociability Surface Discussion

Task 6: Teacher-Student Interaction
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Online Observation Notes 
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APPENDIX G 

Ethical Approval Letters 

 

Educational Research Application System (eRAS 2.0) Approval 
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UNIMAS HREC Approval 
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BMKPM Approval 
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KMSw Approval 
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APPENDIX H 

Participant Consent Form 

 

 

 

 

 



356 

 

 

  



357 

 

APPENDIX I 

Samples of Selected Students’ Work Output 
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APPENDIX J 

Samples of Thematic Analysis Matrix (TAM) 
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