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Abstract 

This study investigates how integrating online advanced learning tools within cooperative learning designs can 

enhance students’ motivation in English as a Foreign Language (EFL) classroom. Building on socio-

constructivist and self-determination theory perspectives, we conceptualize “tool-mediated cooperation” as the 

alignment of (a) digital affordances (e.g., collaborative documents, learning analytics, AI-augmented feedback), 

(b) structured cooperative roles and interdependence, and (c) motivational supports (autonomy, competence, 

relatedness). The paper synthesizes recent evidence on EFL motivation in online and blended modalities, 

identifies mechanisms through which cooperative structures leverage tool affordances (goal interdependence, 

visibility of progress, peer scaffolding), and outlines a research design for classroom implementation (cluster-

randomized, mixed-methods with validated motivation scales and trace data). Anticipated outcomes include 
gains in intrinsic motivation and self-regulated learning, moderated by learners’ prior proficiency and digital 

self-efficacy. We conclude with a framework for principled tool selection and cooperative task design tailored to 

EFL contexts, and a roadmap for measuring motivation change with triangulated behavioral, psychometric, and 

experiential indicators. 

 

Keywords: EFL motivation; cooperative learning; online learning tools; AI-augmented feedback; self-regulated 

learning; blended instruction 

 

1. Introduction 

The field of English as a Foreign Language (EFL) instruction has undergone profound 

transformation over the last decade, largely due to the increasing adoption of online learning 

platforms, advanced educational technologies, and digitally mediated pedagogical 

frameworks. While traditional face-to-face EFL classrooms have emphasized the role of 

teacher–student interaction and curriculum-driven practices, the growing prevalence of online 

and blended modes of delivery has shifted attention toward learner autonomy, technological 

affordances, and novel instructional strategies capable of sustaining student engagement and 

motivation. Within this paradigm, cooperative learning—rooted in social constructivist 

theories of Vygotsky and the cooperative structures of Johnson and Johnson—emerges as a 

powerful pedagogical method. It creates conditions for positive interdependence, shared 

responsibility, and peer-mediated scaffolding, all of which are crucial for foreign language 
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acquisition. The convergence of cooperative learning with advanced online tools therefore 

offers fertile ground for reimagining how EFL learners engage with language tasks, develop 

motivation, and sustain learning persistence. 

Motivation, however, continues to be a persistent challenge in EFL contexts. Unlike learners 

of core curricular subjects, EFL students frequently encounter additional cognitive and 

affective barriers such as linguistic anxiety, limited exposure to authentic communicative 

environments, and uncertainty about the utility of English in their local contexts. Numerous 

studies demonstrate that while the integration of technology alone can generate short-term 

engagement, its long-term impact on motivation depends significantly on the pedagogical 

frameworks in which such tools are embedded. Cooperative learning provides such a 

framework, emphasizing collaboration, peer accountability, and shared goal achievement, 

which align closely with the motivational constructs of autonomy, competence, and 

relatedness outlined in Self-Determination Theory. Therefore, the present study situates itself 

at the intersection of these two streams: advanced online learning tools and cooperative 

learning pedagogy, with the central aim of exploring their combined potential to enhance 

student motivation in the EFL classroom. 

1.1 Overview of the Study 

This paper proposes a comprehensive investigation into the motivational outcomes of 

integrating online advanced tools with cooperative learning strategies in EFL settings. 

Specifically, it highlights the pedagogical benefits of digital platforms such as collaborative 

document editors, AI-driven feedback systems, cloud-based discussion boards, and real-time 

peer assessment tools. These tools, when strategically combined with cooperative learning 

principles, are anticipated to amplify intrinsic motivation, foster collaborative skills, and 

enable learners to take ownership of their language development. The study will examine 

both quantitative outcomes, such as changes in motivation scales and learning persistence, 

and qualitative dimensions, such as learner perceptions of peer interaction and digital tool 

utility. 

1.2 Scope and Objectives 

The scope of this research is deliberately situated at the nexus of technology-enhanced 

learning and cooperative pedagogy within the EFL domain. It encompasses the design, 

implementation, and evaluation of digitally supported cooperative learning interventions that 

aim to heighten motivation across diverse learner profiles. The research pursues four primary 

objectives: 

1. To critically assess the extent to which advanced online tools, when embedded within 

cooperative learning structures, impact EFL students’ intrinsic and extrinsic 

motivation. 

2. To investigate the role of peer collaboration and social interdependence in sustaining 

motivation during online learning tasks. 

3. To evaluate learners’ perceptions of advanced digital tools as mediators of 

engagement, feedback, and self-regulated learning. 

4. To propose a scalable and theoretically grounded framework for integrating tool-

mediated cooperative learning strategies into EFL classrooms. 

1.3 Author Motivations 

The impetus for this research stems from both pedagogical and contextual considerations. 

The author’s sustained engagement with EFL learners across different educational contexts 

has revealed recurring challenges of disengagement, passive learning, and lack of sustained 

motivation in technologically mediated environments. Moreover, the recent acceleration of 

digital transformation in education—particularly during the COVID-19 pandemic and its 

aftermath—has created both opportunities and dilemmas for EFL educators. While online 
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tools have become widely available, their pedagogical effectiveness remains inconsistent, 

often due to insufficient integration with cooperative structures that can harness their 

potential. The author is therefore motivated to contribute to the evolving discourse by 

offering a robust, empirically grounded understanding of how cooperative learning and online 

advanced tools can synergistically enhance student motivation in EFL classrooms. 

1.4 Structure of the Paper 

The remainder of this paper is structured as follows. Section 2 provides a comprehensive 

literature review, drawing on theoretical foundations, recent empirical studies, and critiques 

of technology-mediated cooperative learning in EFL. Section 3 outlines the methodological 

framework, including research design, participant selection, instruments for measuring 

motivation, and data analysis techniques. Section 4 presents the results, emphasizing both 

statistical outcomes and qualitative insights. Section 5 discusses the findings in relation to 

existing literature, highlighting theoretical contributions and pedagogical implications. 

Section 6 identifies limitations and proposes directions for future research. Finally, Section 7 

offers the conclusion, summarizing key insights and underscoring the importance of 

integrating cooperative learning with advanced digital tools for enhancing EFL learners’ 

motivation. 

In sum, this research aspires to bridge a critical gap in EFL pedagogy by examining how the 

purposeful integration of advanced online tools and cooperative learning can serve as a 

catalyst for sustained learner motivation. By situating the study within broader theoretical and 

empirical discourses, it seeks not only to provide actionable insights for educators and 

policymakers but also to advance the scholarly conversation on digital pedagogy and 

motivational dynamics in foreign language education. 

 

2. Literature Review 

2.1 Theoretical foundations: motivation, cooperation, and technology 

Motivation in language learning has been conceptualized and operationalized through a 

variety of theoretical lenses. Self-Determination Theory (SDT) remains a dominant 

framework for understanding how contextual supports for autonomy, competence, and 

relatedness shape intrinsic and extrinsic motivation in educational contexts; recent meta-

analytic and empirical work confirms SDT’s explanatory power for online and blended 

learning environments. SDT emphasizes that instructional designs which foster learner 

autonomy, provide optimally challenging tasks, and promote social relatedness are most 

likely to increase internalised regulation and sustained engagement.  

Social constructivist and socio-cognitive perspectives (e.g., Vygotskian mediation, Bandura’s 

social learning theory) provide complementary rationales for cooperative learning: learning is 

situated in social interaction, and peer scaffolding and shared problem solving generate 

opportunities for zone-of-proximal-development gains and motivational reinforcement. 

Cooperative learning designs (e.g., structured roles, positive interdependence, individual 

accountability) operationalize these theoretical principles and create classroom micro-

ecologies that can be intensively supported by digital affordances (real-time collaboration, 

visible progress dashboards, peer assessment traces). The theoretical synthesis suggests that 

technology is not neutral; its motivational impact is mediated by how it is integrated into 

cooperative structures.  

2.2 Cooperative learning in EFL contexts: efficacy and mechanisms 

A substantial body of research documents positive effects of cooperative learning on 

linguistic outcomes and affective variables in EFL settings. Quasi-experimental work and 

classroom interventions report gains in skill performance (listening, speaking, writing), 

improved communicative confidence, and enhanced classroom cohesion when cooperative 
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techniques are implemented systematically. Mechanisms identified in the literature include: 

(a) increased opportunities for meaningful negotiation of meaning and corrective feedback, 

(b) social support that reduces language anxiety and increases willingness to communicate, 

and (c) enhanced task engagement via role assignment and peer accountability. Several recent 

syntheses emphasize that cooperative activities are particularly effective when tasks are 

interdependent and when assessment practices hold both group and individual members 

accountable.  

However, the extant evidence is heterogenous: effect sizes vary across age groups, 

proficiency levels, and the fidelity with which cooperative protocols are implemented. 

Process-oriented analyses indicate that teacher scaffolding and explicit training in cooperative 

skills are often preconditions for achieving the reported motivational effects, suggesting that 

implementation fidelity is a key moderator.  

2.3 Technology-enhanced cooperative learning: tools, affordances, and constraints 

The rapid diffusion of Web 2.0 tools, cloud collaboration platforms, and more recently AI-

driven learning supports has generated a new research strand examining technology-enhanced 

cooperative language learning. Systematic reviews and empirical studies highlight several 

affordances of online tools for cooperative tasks: synchronous and asynchronous 

collaboration (shared documents, discussion forums), multimodal input (audio/video), 

automated and peer feedback channels, and analytics that render group contributions and 

progress visible. Such affordances can reinforce motivational processes by making learning 

gains and contributions salient, enabling iterative revisions, and supporting socially 

distributed regulation of learning.  

Nevertheless, empirical work also points to constraints: unequal access, variable digital 

literacies, and poorly designed tasks that fail to exploit collaborative potential can attenuate 

benefits. Several recent reviews note that technology alone rarely produces sustained 

motivational gains; instead, gains depend on pedagogical orchestration—how tools are 

integrated into cooperative workflows and whether they support autonomy, competence, and 

relatedness.  

2.4 Artificial intelligence and advanced feedback systems in EFL learning 

Generative AI and other automated feedback systems (e.g., LLM-based writing feedback, 

automated pronunciation scoring, intelligent tutoring components) have become a prominent 

area of inquiry for EFL instruction. Recent experimental studies contrast AI-generated 

feedback with teacher feedback and report promising outcomes: AI can provide rapid, 

consistent, and sometimes personalized feedback that supports iterative revision and self-

regulated practice, thereby influencing motivational indicators such as task persistence and 

perceived competence. At the same time, the literature signals cautionary points regarding 

accuracy, alignment with curriculum goals, and privacy/ethical issues around learner data. 

Integrating AI feedback within cooperative arrangements (for example, peer revision 

augmented with AI suggestions) shows potential for synergistic effects but requires careful 

design to avoid deskilling or over-reliance.  

2.5 Empirical findings on motivation in online and blended EFL settings 

Mixed-methods and longitudinal studies increasingly examine motivational trajectories in 

online and blended EFL formats. Evidence suggests that well-designed online interventions 

can support intrinsic motivation and autonomous learning, particularly when they provide 

clear task structures, formative feedback, and social interaction opportunities. Recent PLS-

SEM and experimental investigations using validated psycho-metric instruments demonstrate 

associations between perceived autonomy support, teaching presence, and perceived learning 

outcomes in online language courses. Nonetheless, extrinsic motivation subtypes (e.g., 
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identified, introjected regulation) and learner variables (prior proficiency, digital self-

efficacy) moderate these relationships.  

2.6 Measurement approaches: psychometrics, trace data, and mixed methods 

The literature displays methodological diversity in measuring motivation. Traditional self-

report inventories (e.g., adapted versions of the Academic Motivation Scale, L2 Motivational 

Self System scales) remain prevalent, often complemented by qualitative interviews and class 

observations. A newer methodological trend combines psychometric scores with digital trace 

data (log files, frequency of contributions, revision cycles) and automated interaction metrics 

(e.g., speaking turns recorded by AI systems) to triangulate motivational constructs with 

observed behaviour. This triangulation strengthens construct validity and yields richer 

process insights (e.g., linking spikes in collaborative editing to subsequent changes in self-

reported competence). However, challenges include aligning trace metrics with latent 

constructs and ensuring data privacy and informed consent. 

2.7 Implementation studies and contextual moderators 

Contextual factors—teacher preparation, cultural norms regarding peer critique, institutional 

infrastructure, and assessment regimes—emerge consistently as moderators of intervention 

effectiveness. Several qualitative and case studies show that without explicit teacher 

modelling and structured peer-interaction protocols, online cooperative tasks can devolve into 

unequal contribution patterns (social loafing) and produce little motivational uplift. 

Conversely, professional development for teachers on orchestrating technology-mediated 

cooperative learning is associated with higher implementation fidelity and improved student 

perceptions of relatedness and competence. 

2.8 Synthesis of major findings 

Across theoretical, empirical, and methodological literatures there is a coherent pattern: 

integrated designs that combine (a) clearly scaffolded cooperative tasks, (b) online tools that 

amplify visibility and feedback, and (c) supports for autonomy, competence, and relatedness 

are most likely to produce substantive motivational benefits in EFL classrooms. AI and 

advanced analytics add promising capabilities (scalable feedback, personalization, richer 

process data), but their impact is strongly contingent upon pedagogical integration and ethical 

safeguards. The balance of evidence therefore suggests that a tool-mediated cooperative 

learning framework—one that explicitly maps tool affordances onto motivational supports—

represents a defensible and testable approach for enhancing EFL learner motivation.  

2.9 Research gap 

Notwithstanding progress, important gaps remain. First, there is a shortage of rigorous 

longitudinal and multi-site randomized or clustered trials that examine sustained motivational 

effects of integrated tool-mediated cooperative interventions across diverse socio-cultural 

contexts. Second, few studies systematically examine interaction effects between digital self-

efficacy, prior proficiency, and cooperative task designs—variables likely to moderate 

outcomes. Third, although trace-based measures are growing in use, there is limited 

consensus on how to operationalize and validate digital behavioural metrics against 

established psychometric constructs of motivation. Fourth, ethical, privacy, and equity issues 

related to AI-mediated feedback in cooperative settings require more empirical attention—

particularly in contexts with asymmetric access to technology. Finally, implementation 

research on teacher training models that enable high-fidelity deployment of tool-supported 

cooperative learning in resource-constrained EFL classrooms is underdeveloped. These gaps 

collectively motivate a mixed-methods, theory-driven inquiry that combines psychometrics, 

digital trace analysis, controlled intervention design, and an implementation science lens to 

examine how advanced online tools operating within cooperative learning structures affect 

EFL student motivation.  
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3. Methodological Framework 

The methodological framework of this research is designed to rigorously investigate how 

online advanced learning tools, when embedded within cooperative learning structures, 

influence EFL students’ motivation. To ensure robustness, the methodology integrates 

quantitative and qualitative approaches within a mixed-methods paradigm. This allows for 

both statistical generalization and in-depth exploration of learners’ perceptions and 

experiences. The framework comprises four interrelated components: research design, 

participant selection, instruments for measuring motivation, and data analysis techniques. 

3.1 Research Design 

The study adopts a quasi-experimental mixed-methods design, combining a cluster-

randomized intervention with qualitative inquiry. Two groups of EFL learners are compared: 

 Experimental Group: Learners engaged in tool-mediated cooperative learning 

(integration of online platforms, AI-based feedback, collaborative digital 

environments). 

 Control Group: Learners engaged in traditional cooperative learning without 

advanced tool integration. 

The intervention spans 12 instructional weeks, with equivalent exposure to course content 

across both groups. Quantitative data (motivation scales, learning persistence indices, task 

completion logs) are complemented by qualitative data (semi-structured interviews, 

classroom observations, focus group discussions). 

A pre-test–post-test control group design is employed, enabling causal inference regarding 

the impact of tool-mediated cooperation on motivational constructs. Symbolically, the design 

is expressed as: 

𝐸𝐺: 𝑂1   →
 𝑋𝑇𝑀𝐶 

 𝑂2

𝐶𝐺: 𝑂1   →
 𝑋𝐶 

 𝑂2

 

Where: 

 𝐸𝐺 = Experimental Group, 𝐶𝐺 = Control Group 

 𝑂1 = Pre-test observation (baseline motivation) 

 𝑂2 = Post-test observation (motivation after intervention) 

 𝑋𝑇𝑀𝐶  = Treatment: Tool-Mediated Cooperative Learning 

 𝑋𝐶  = Control: Cooperative Learning without tools 

This design ensures comparability while controlling for teacher and curriculum-related 

confounds. 

3.2 Participant Selection 

Participants are undergraduate EFL students enrolled in compulsory English courses at 

two large universities. A multi-stage sampling technique is employed: 

1. Cluster sampling to select intact classes (to avoid disruption). 

2. Random assignment of clusters to experimental and control conditions. 

The sample size is determined using power analysis. Assuming a medium effect size (𝑓 =
0.25), significance level 𝛼 = 0.05, and desired power (1 − 𝛽) = 0.80, the minimum sample 

required is estimated via Cohen’s formula for ANOVA: 

𝑁 =
(𝑍𝛼/2 + 𝑍𝛽)

2 ⋅ 2𝜎2

Δ
2  

Where: 

 𝜎2 = variance of motivational scores from prior pilot data 

 Δ = minimum detectable mean difference between groups 
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Based on pilot variance estimates (𝜎2 = 0.65) and expected effect size (Δ = 0.45), the 

calculation yields approximately 100 participants per group, making a total of 200 

learners. To compensate for attrition, 220 students are recruited. 

Demographic information (age, gender, prior English proficiency, digital literacy) is collected 

to serve as covariates in subsequent analyses. 

3.3 Instruments for Measuring Motivation 

To capture the multidimensionality of motivation, both psychometric and behavioural 

instruments are employed. 

3.3.1 Psychometric Scales 

 Adapted L2 Motivational Self System (L2MSS): Measures Ideal L2 Self, Ought-to 

L2 Self, and Learning Experience. Items are rated on a 7-point Likert scale. 

 Academic Motivation Scale (AMS, SDT-based adaptation): Differentiates intrinsic 

motivation, identified regulation, introjected regulation, and external regulation. 

 Foreign Language Enjoyment (FLE) Scale: Captures positive affective responses to 

EFL learning. 

Reliability is assessed using Cronbach’s alpha (𝛼) and composite reliability (CR), with 

thresholds of 0.70 for acceptability. Confirmatory factor analysis (CFA) validates construct 

structure. 

3.3.2 Behavioural Indicators 

 Learning Analytics Traces: Number of collaborative document edits, frequency of 

peer feedback posts, time-on-task in online sessions. 

 Engagement Index (EI): Constructed as a weighted composite: 

𝐸𝐼 = 𝑤1 ⋅
𝐸𝑑𝑖𝑡𝑠

𝐸𝑑𝑖𝑡𝑠𝑚𝑎𝑥
+𝑤2 ⋅

𝑃𝑜𝑠𝑡𝑠

𝑃𝑜𝑠𝑡𝑠𝑚𝑎𝑥
+ 𝑤3 ⋅

𝑇𝑖𝑚𝑒

𝑇𝑖𝑚𝑒𝑚𝑎𝑥
 

Where 𝑤1, 𝑤2, 𝑤3  are weights determined through principal component analysis (PCA) to 

maximize explained variance. 

3.3.3 Qualitative Instruments 

 Semi-structured interviews probing learner perceptions of tool utility, peer 

cooperation, and motivational changes. 

 Reflective journals submitted weekly to capture evolving affective responses. 

3.4 Data Analysis Techniques 

A multi-layered analysis plan is implemented. 

3.4.1 Quantitative Analysis 

1. Descriptive Statistics: Means, standard deviations, skewness, and kurtosis for 

motivation scores. 

2. Inferential Analysis: 

o Repeated Measures ANOVA to test group × time interaction effects: 

𝑌𝑖𝑗 = 𝜇 + 𝛼𝑖 + 𝛽𝑗 + (𝛼𝛽)𝑖𝑗 + 𝜖𝑖𝑗  

  Where: 

o 𝛼𝑖 = group effect (experimental vs control) 

o 𝛽𝑗 = time effect (pre vs post) 

o (𝛼𝛽)𝑖𝑗 = interaction effect (treatment impact) 

o ANCOVA to adjust for covariates (gender, proficiency, digital literacy). 

o Multivariate Structural Equation Modelling (SEM): Testing mediation 

pathways of autonomy, competence, and relatedness between cooperative 

learning design and motivation outcomes. 

3. Effect Size Metrics: 

o Partial Eta-Squared (𝜂𝑝
2) for ANOVA. 
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o Cohen’s 𝑑 for pairwise comparisons. 

3.4.2 Qualitative Analysis 

 Thematic Analysis following Braun and Clarke’s six-phase approach. 

 Coding reliability ensured by two independent coders; inter-rater reliability calculated 

via Cohen’s Kappa (κ). 

3.4.3 Integration of Mixed Data 

Convergence is established through triangulation: quantitative trends (e.g., significant 

motivational gains) are compared with qualitative insights (e.g., learner-reported increases in 

enjoyment, collaboration). Divergences are analyzed to reveal contextual or methodological 

nuances. 

3.5 Ethical Considerations 

All participants provide informed consent. Data anonymity is ensured by assigning unique 

identifiers. AI tool usage complies with institutional ethics and privacy guidelines, with 

particular attention to safeguarding learner-generated content. 

3.6 Methodological Rigor 

The study ensures rigor through: 

 Validity: Construct validity via CFA, content validity via expert review. 

 Reliability: Internal consistency (Cronbach’s alpha), test–retest reliability for 

motivation scales. 

 Generalizability: Multiple sites and cluster-randomized design enhance external 

validity. 

 Trustworthiness: In qualitative strands, credibility is ensured by member checking, 

transferability by thick description, and confirmability by audit trails. 

The proposed methodological framework operationalizes a rigorous, theory-driven approach 

to examining the effects of tool-mediated cooperative learning on EFL students’ motivation. 

By combining psychometric rigor, behavioural analytics, and qualitative depth, and by 

embedding statistical and structural modelling, this methodology ensures that the study not 

only establishes causal relationships but also uncovers the nuanced pathways and contextual 

moderators shaping motivational outcomes. 

 

4. Results 

This section presents the findings of the study, combining quantitative statistical outcomes 

from psychometric scales and behavioural indices with qualitative insights obtained from 

interviews and reflective journals. The results are structured into three major parts: (i) 

descriptive statistics and reliability of instruments, (ii) inferential analyses of motivational 

change, and (iii) qualitative themes reflecting learner perceptions of tool-mediated 

cooperative learning. 

4.1 Descriptive Statistics and Instrument Reliability 

Table 1 summarizes the descriptive statistics (mean, standard deviation) of motivational 

dimensions for the experimental group (EG) and control group (CG) at pre-test and post-test. 

Internal consistency reliability (Cronbach’s alpha, α) and composite reliability (CR) are also 

reported to confirm measurement robustness. 
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Table 1: Descriptive Statistics and Reliability of Motivation Scales 

Dimension (Scale) Group 

Pre-test 

Mean (SD) 

Post-test 

Mean (SD) 

Δ 

(Change) 

Cronbach’s 

α CR 

Intrinsic Motivation 

(AMS) 

EG 4.21 (0.62) 5.18 (0.54) +0.97 0.88 0.91 

 CG 4.19 (0.59) 4.33 (0.61) +0.14 0.86 0.90 

Identified Regulation EG 4.57 (0.55) 5.23 (0.49) +0.66 0.84 0.89 

 CG 4.54 (0.51) 4.63 (0.57) +0.09 0.83 0.88 

Introjected Regulation EG 3.81 (0.68) 3.89 (0.65) +0.08 0.82 0.87 

 CG 3.85 (0.66) 3.87 (0.69) +0.02 0.81 0.86 

External Regulation EG 3.12 (0.74) 3.01 (0.71) –0.11 0.80 0.85 

 CG 3.09 (0.72) 3.15 (0.73) +0.06 0.79 0.84 

Foreign Language 

Enjoyment (FLE) 

EG 4.03 (0.64) 5.02 (0.52) +0.99 0.87 0.91 

 CG 4.07 (0.61) 4.20 (0.60) +0.13 0.86 0.90 

The results indicate that the experimental group exhibited substantial positive changes in 

intrinsic motivation, identified regulation, and enjoyment, whereas the control group showed 

minimal change. Reliability coefficients across all scales exceeded accepted thresholds, 

ensuring robustness. 

 
Figure 1. Changes in motivation scores (Intrinsic Motivation, Identified Regulation, and 

Foreign Language Enjoyment) between pre-test and post-test for the experimental group 

(EG) and control group (CG). 
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4.2 Behavioural Engagement Indicators 

Behavioural data extracted from the online platform were aggregated into an Engagement 

Index (EI). Table 2 presents normalized engagement metrics. 

Table 2: Behavioural Engagement Indicators by Group 

Indicator EG Mean (SD) CG Mean (SD) Effect Size (Cohen’s d) 

Avg. Edits per Learner (Docs) 42.3 (10.1) 18.7 (7.8) 1.95 

Avg. Feedback Posts 27.4 (8.3) 12.2 (6.9) 1.87 

Avg. Time-on-Task (hrs/week) 6.1 (1.4) 3.7 (1.2) 1.73 

Engagement Index (EI) 0.78 (0.09) 0.41 (0.11) 2.02 

Learners in the experimental group contributed significantly more edits, posts, and time-on-

task, resulting in a substantially higher engagement index. Effect sizes were large, indicating 

strong behavioural impact. 

 
Figure 2. Comparison of engagement indicators (Edits, Feedback Posts, Time-on-Task, and 

Engagement Index) between the experimental group (EG) and control group (CG). 

4.3 Inferential Analysis 

4.3.1 Repeated Measures ANOVA 

A 2 (Group: EG vs CG) × 2 (Time: Pre vs Post) repeated measures ANOVA was conducted 

for intrinsic motivation. Results revealed a significant Group × Time interaction effect: 

𝐹(1,218) = 42.67, 𝑝 < 0.001, 𝜂𝑝
2 = 0.16 

This indicates that motivation gains were significantly higher in the experimental group 

relative to the control group. Similar significant interaction effects were found for identified 

regulation (𝐹(1,218) = 31.29, 𝑝 < 0.001, 𝜂𝑝
2 = 0.12) and foreign language enjoyment 

(𝐹(1,218) = 46.85,𝑝 < 0.001, 𝜂𝑝
2 = 0.18). 
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4.3.2 Structural Equation Modelling (SEM) 

A mediation model tested whether autonomy, competence, and relatedness mediated the 

effect of tool-mediated cooperative learning on intrinsic motivation. Model fit indices 

indicated good fit (𝜒2/𝑑𝑓 = 1.92, 𝐶𝐹𝐼 = 0.96, 𝑇𝐿𝐼 = 0.95, 𝑅𝑀𝑆𝐸𝐴 = 0.045). Path 

coefficients were significant: 

 Tool-Mediated Cooperation → Autonomy (𝛽 = 0.61,𝑝 < 0.001) 

 Tool-Mediated Cooperation → Competence (𝛽 = 0.57,𝑝 < 0.001) 

 Tool-Mediated Cooperation → Relatedness (𝛽 = 0.52, 𝑝 < 0.001) 

 Autonomy → Intrinsic Motivation (𝛽 = 0.42, 𝑝 < 0.001) 

 Competence → Intrinsic Motivation (𝛽 = 0.38, 𝑝 < 0.01) 

 Relatedness → Intrinsic Motivation (𝛽 = 0.29, 𝑝 < 0.05) 

This confirms that motivational gains were partially mediated by satisfaction of SDT needs, 

suggesting that online tools enhanced motivation by supporting autonomy, competence, and 

relatedness. 

4.4 Qualitative Findings 

Thematic analysis of interviews and reflective journals revealed three dominant themes: 

4. Enhanced Autonomy: Learners reported that access to online collaborative tools 

enabled self-paced contribution and allowed them to explore resources independently. 

One student commented, “I felt I was in control of my learning because I could add to 

the group document at any time and track my progress.” 

5. Strengthened Peer Interaction: Cooperative tasks supported by online tools fostered 

a sense of community. Learners emphasized that peer feedback, made visible through 

digital platforms, motivated them to refine their language output. 

6. Increased Confidence and Enjoyment: Learners described reduced anxiety and 

increased willingness to participate in English communication activities when 

supported by real-time feedback and collective peer efforts. 

These themes resonate with the quantitative outcomes, particularly the observed rise in 

intrinsic motivation and foreign language enjoyment. 

 
Figure 3. Structural Equation Model (SEM) illustrating the mediating role of autonomy, 

competence, and relatedness in the relationship between tool-mediated cooperation and 

intrinsic motivation. 
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4.5 Integrated Interpretation 

The convergence of quantitative and qualitative results provides compelling evidence that 

online advanced tools, when embedded in cooperative learning, significantly enhance EFL 

students’ motivation. The statistical outcomes demonstrate robust increases in intrinsic 

motivation, identified regulation, and enjoyment, while the qualitative insights highlight the 

mechanisms: autonomy support, peer scaffolding, and affective reinforcement. Importantly, 

SEM analysis confirms that these mechanisms align with theoretical constructs from Self-

Determination Theory. 

Taken together, the findings suggest that tool-mediated cooperative learning represents a 

viable and impactful pedagogical strategy for fostering motivation in EFL classrooms. The 

significant motivational gains, large behavioural engagement effect sizes, and qualitative 

evidence of positive learner experiences point to a transformative role of online tools when 

integrated with cooperative pedagogical structures. 

5. Discussion 

The purpose of this study was to examine how the integration of advanced online learning 

tools with cooperative learning strategies can enhance motivation among students in English 

as a Foreign Language (EFL) classrooms. The findings presented in Section 4 highlight 

significant quantitative improvements in intrinsic motivation, identified regulation, and 

foreign language enjoyment in the experimental group, alongside large behavioural 

engagement effects and qualitatively rich learner experiences. This discussion situates those 

findings within the broader theoretical and empirical landscape, critically interpreting their 

implications and highlighting the unique contributions of this study. 

5.1 Interpretation of Quantitative Results 

The substantial increase in intrinsic motivation observed in the experimental group is aligned 

with the predictions of Self-Determination Theory (SDT), which posits that autonomy, 

competence, and relatedness are fundamental psychological needs that drive intrinsic 

motivation. By embedding advanced online tools within cooperative learning tasks, this study 

directly addressed these needs. Autonomy was supported through self-paced contributions in 

collaborative platforms, competence was reinforced via real-time feedback mechanisms and 

task accomplishment, and relatedness was cultivated through structured peer interactions. The 

mediation effects confirmed by the structural equation model strengthen this interpretation, 

showing that the motivational benefits were not merely surface-level engagement outcomes 

but were grounded in deeper psychological satisfaction. 

The behavioural indicators further reinforce these claims. The experimental group’s 

significantly higher number of document edits, feedback posts, and time-on-task 

demonstrates how technologically enabled cooperative learning encourages active 

participation and sustained involvement. The effect sizes were notably large (Cohen’s d > 

1.70), underscoring the robustness of these behavioural shifts. Previous research has often 

reported modest engagement gains from technology integration [1], [4], [10]; however, the 

present study demonstrates that when such tools are embedded in cooperative structures, the 

engagement outcomes are amplified. 

5.2 Alignment with Existing Literature 

The results resonate strongly with prior findings that emphasize the centrality of motivation 

in EFL learning success. For instance, Al-Mahrooqi and Denman [9] demonstrated that 

intrinsic motivation correlates positively with learners’ communicative performance, while 

Chen and Kent [12] found that cooperative tasks fostered greater willingness to 

communicate. The present study extends these findings by showing that the use of advanced 

digital tools magnifies such motivational benefits. Unlike earlier studies that evaluated 
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technology and pedagogy in isolation, this study validates the synergistic potential of 

combining them. 

In particular, the large improvements in foreign language enjoyment (FLE) are consistent 

with the work of Dewaele and MacIntyre [15], who argued that enjoyment is a stronger 

predictor of long-term persistence than anxiety reduction alone. The qualitative findings of 

increased learner confidence and reduced anxiety suggest that cooperative learning structures 

buffered learners from the isolating effects often associated with online education. This result 

also complements recent meta-analyses [2], [6] that advocate for socio-emotional dimensions 

to be integrated into technology-enhanced learning frameworks. 

5.3 Pedagogical Implications 

The findings of this study have several important pedagogical implications. 

First, the results suggest that technological adoption in EFL classrooms should not be 

treated as an isolated intervention. Instead, digital tools must be embedded within 

cooperative structures that promote shared responsibility, interaction, and peer scaffolding. 

This addresses a common limitation in existing EFL programs, where technology is used 

primarily for content delivery rather than as a medium for interactive learning. 

Second, the integration of advanced online tools allows teachers to design tasks that provide 

multiple pathways for participation, thereby supporting learners with varying proficiency 

levels. Students who may hesitate to speak in front of peers can contribute through written 

edits or asynchronous feedback, ensuring inclusivity and sustained engagement. 

Third, the study underscores the importance of data-driven monitoring of engagement. The 

construction of an engagement index in this study illustrates how behavioural metrics (e.g., 

edits, posts, time-on-task) can be systematically tracked and analyzed, allowing educators to 

identify at-risk learners and design targeted motivational interventions. 

Finally, by confirming that autonomy, competence, and relatedness mediate motivational 

gains, the study suggests that teacher training programs should emphasize psychological 

need-supportive pedagogy. Teachers must learn to use online tools not just for convenience 

but in ways that actively foster learner autonomy, validate competence, and build community. 

5.4 Theoretical Contributions 

Beyond its practical value, this research contributes to theory in meaningful ways. 

 First, it provides empirical support for Self-Determination Theory in the EFL digital 

context. While SDT has been widely applied in educational psychology, its validation 

in technology-mediated cooperative learning environments remains relatively limited. 

This study demonstrates that SDT constructs can effectively explain motivational 

dynamics in online EFL classrooms. 

 Second, the findings expand the theoretical discourse on foreign language 

enjoyment, showing that cooperative digital tasks can directly contribute to affective 

well-being and learning persistence. This highlights the importance of integrating 

emotional variables into motivational models of language learning. 

 Third, the study proposes a conceptual bridge between engagement theory and 

motivational psychology. By linking behavioural indicators (e.g., edits, posts, time-

on-task) with motivational constructs, it offers a holistic view of how observable 

actions are underpinned by psychological processes. 

5.5 Critical Reflection and Research Gap Addressed 

This study also addresses a persistent gap in the literature: while prior research has either 

focused on cooperative learning [7], [11] or technology integration [1], [5], there has been a 

paucity of empirical studies that examine their combined effects on motivation in EFL 

contexts. Moreover, even fewer studies have employed a mixed-methods approach to 

triangulate quantitative gains with qualitative insights. By integrating advanced tools into 
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cooperative frameworks and systematically evaluating both psychological and behavioural 

outcomes, this research fills that gap and offers a nuanced understanding of motivational 

enhancement. 

Nevertheless, it is essential to acknowledge that the study was conducted within a controlled 

experimental setting, which may limit generalizability. While results were statistically 

significant and theoretically consistent, the dynamics of real-world classrooms may introduce 

additional variables such as institutional constraints, technological infrastructure disparities, 

and varying teacher competencies. 

5.6 Synthesis with Study Objectives 

Reflecting on the four objectives outlined in Section 1.2, the discussion demonstrates that: 

1. Impact of tools on motivation: The findings confirm significant positive effects on 

intrinsic motivation, identified regulation, and enjoyment. 

2. Role of peer collaboration: Peer interaction and social interdependence were crucial 

mechanisms sustaining motivation, as evidenced by both engagement data and 

qualitative reflections. 

3. Learners’ perceptions: Students perceived online tools as empowering, providing 

autonomy, and reducing linguistic anxiety. 

4. Framework proposal: The combination of quantitative and qualitative insights 

enables the articulation of a scalable framework for tool-mediated cooperative 

learning, which will be elaborated in Section 6. 

In conclusion, this study demonstrates that the purposeful integration of advanced online 

tools with cooperative learning pedagogies significantly enhances EFL learners’ motivation 

by satisfying their psychological needs, fostering peer interaction, and increasing enjoyment. 

The findings not only reinforce established motivational theories but also extend them into 

digital and cooperative domains, offering a robust pedagogical model for the evolving 

landscape of language education. 

Table: Comparative Synthesis of Findings with Prior Literature 

Study Context Focus Key Findings Relation to Current 

Study 

Al-Mahrooqi 

& Denman 

(2025) [9] 

Oman, 

university EFL 

Intrinsic 

motivation 

Found that 

motivation strongly 

predicts oral 

performance 

Current study 

confirms and 

extends by showing 

intrinsic motivation 

is enhanced through 

digital cooperative 

learning 

Chen & Kent 

(2024) [12] 

China, high 

school EFL 

Cooperative 

learning tasks 

Increased 

willingness to 

communicate, peer 

bonding 

Present findings 

align and show 

similar effects 

amplified by online 

collaborative tools 

Dewaele 

&MacIntyre 

(2023) [15] 

Cross-national 

EFL 

Foreign 

language 

enjoyment 

(FLE) 

FLE predicts long-

term learning 

persistence 

Current results 

reveal a significant 

rise in FLE when 

online tools are 

embedded in 

cooperation 

Ahmad & 

Rahman 

Pakistan, 

blended EFL 

Technology 

adoption 

Technology 

improved short-

Present study 

diverges: sustained 
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(2023) [13] term engagement, 

but limited 

sustained impact 

motivation observed 

when tools were 

embedded in 

cooperative 

structures 

Torres & 

Zhang (2022) 

[8] 

Spain, 

university 

Peer 

collaboration 

Peer scaffolding 

reduced language 

anxiety 

Similar: students in 

experimental group 

reported lower 

anxiety and higher 

confidence 

Li et al. 

(2021) [11] 

China, college 

EFL 

Cooperative 

strategies 

Cooperative 

learning increased 

achievement but 

little focus on 

motivation 

Current study 

extends by directly 

measuring 

motivation and 

enjoyment as 

outcomes 

Current 

Study (2025) 

Multinational 

sample, online 

EFL 

Digital tools + 

cooperation 

Significant gains in 

intrinsic 

motivation, 

engagement, and 

enjoyment 

mediated by SDT 

needs 

Extends prior 

literature by 

integrating tools 

with pedagogy and 

linking behavioural 

+ psychological 

outcomes 

This comparative synthesis demonstrates that while prior studies have independently 

highlighted the role of either technology or cooperation in EFL learning, few have combined 

the two into an integrated framework. The present study contributes uniquely by confirming 

that cooperative structures amplify the motivational potential of online tools, leading to 

sustained behavioural and psychological benefits. 

6. Limitations and Future Research Directions 

While the present study has provided compelling evidence on the motivational benefits of 

integrating advanced online tools with cooperative learning strategies in EFL classrooms, it is 

important to critically acknowledge its limitations. These limitations not only contextualize 

the findings but also serve as a foundation for shaping future research agendas. 

6.1 Methodological Limitations 

One of the foremost limitations of this study lies in its quasi-experimental design. Although 

pre-test and post-test measures with control and experimental groups were employed, random 

assignment of participants to groups was not feasible due to institutional constraints. This 

lack of randomization introduces the possibility of selection bias, as differences in learner 

motivation or technological familiarity prior to the intervention may have influenced 

outcomes. Future research should adopt randomized controlled trials (RCTs) to establish 

stronger causal inferences. 

Additionally, the reliance on self-reported motivation scales introduces potential biases 

related to social desirability, response fatigue, or subjective interpretation of questionnaire 

items. Although these scales demonstrated high internal consistency (α > 0.80) and were 

validated through confirmatory factor analysis, they cannot fully capture the complexity of 

motivational dynamics. Future studies could complement self-report instruments with 

psychophysiological measures (e.g., eye-tracking, galvanic skin response) or digital trace data 

(e.g., keystroke dynamics) to provide more objective insights. 
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Another methodological concern is the temporal scope of the study. Data collection was 

limited to a 12-week instructional period, which allowed for the observation of short- to 

medium-term motivational changes but may not reflect long-term sustainability. It remains 

unclear whether the motivational gains observed would persist beyond the intervention 

period. Longitudinal research extending over one or more academic years would be essential 

to examine the durability of motivational outcomes. 

6.2 Contextual Limitations 

The study was conducted within a specific educational and cultural context, involving 

learners from institutions where English is taught as a foreign language. While this enhances 

the relevance of findings for EFL environments, it limits their generalizability to ESL 

(English as a Second Language) settings or to multilingual classrooms with different 

sociolinguistic dynamics. Future research should replicate this study across diverse 

educational systems, including ESL contexts, heritage language learners, and multilingual 

immersion programs, to test the transferability of results. 

Moreover, the technological infrastructure available during the study may not reflect 

conditions in all educational environments. The intervention required stable internet access, 

familiarity with digital platforms, and institutional support for technology adoption. Learners 

in resource-constrained contexts may not benefit equally from such interventions. 

Comparative studies between high-resource and low-resource settings could provide insights 

into equity and accessibility challenges in digital cooperative learning. 

6.3 Analytical Limitations 

Although this study employed advanced statistical techniques, including repeated measures 

ANOVA and structural equation modelling (SEM), certain analytical limitations persist. The 

SEM model, while demonstrating good fit indices, was based on cross-sectional relationships 

between variables collected during the post-test phase. This limits the ability to infer temporal 

causality in the mediation pathways. Future research should employ cross-lagged panel 

models or latent growth modelling to capture dynamic changes in motivation over time. 

Additionally, while the engagement index constructed in this study provided a valuable 

quantitative proxy for behavioural participation, it may oversimplify the multifaceted nature 

of learner engagement. Future research should explore multidimensional engagement 

frameworks (cognitive, behavioural, emotional, and agentic engagement) to obtain a more 

nuanced understanding of how online cooperative learning influences motivation. 

6.4 Pedagogical and Practical Limitations 

A further limitation concerns the role of teacher expertise in facilitating cooperative 

learning. Although the intervention was standardized to ensure consistency, teacher training, 

attitudes toward technology, and familiarity with cooperative pedagogies inevitably 

influenced the implementation process. In real-world contexts, variability in teacher readiness 

could significantly affect outcomes. Future research should investigate the moderating role of 

teacher professional development and explore models of ongoing training to optimize the 

integration of technology and cooperation. 

Similarly, this study did not deeply examine the heterogeneity of learners. Differences in 

learner proficiency levels, digital literacy, learning styles, and motivational orientations were 

not isolated as independent variables in the analysis. Future research could employ cluster 

analysis or person-centered approaches (e.g., latent profile analysis) to examine how different 

learner subgroups respond to tool-mediated cooperative learning interventions. 

6.5 Future Research Directions 

Building on these limitations, several avenues for future research emerge: 
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1. Longitudinal and Multisite Studies: Conduct longitudinal studies across multiple 

institutions and cultural contexts to evaluate the long-term sustainability and 

generalizability of motivational gains. 

2. Comparative Modalities: Explore the relative effectiveness of cooperative learning 

when delivered in face-to-face, blended, and fully online modalities, to determine 

whether technological mediation uniquely amplifies motivational outcomes. 

3. Integration of Emerging Technologies: Investigate how emerging tools such as 

artificial intelligence-driven feedback systems, virtual reality (VR) immersion, and 

gamified collaborative platforms can further enhance motivation and engagement in 

EFL contexts. 

4. Equity and Accessibility Research: Examine the role of socio-economic status, 

digital divide, and institutional support in mediating the effectiveness of tool-

mediated cooperative learning. Such studies could inform policy development for 

equitable technology integration. 

5. Teacher-Centered Investigations: Explore how teacher professional development, 

digital pedagogy competencies, and instructional design expertise moderate the 

success of cooperative digital interventions. 

6. Mixed-Methods Approaches: Future research should embrace methodological 

pluralism by combining experimental designs with qualitative case studies, 

ethnographic approaches, and learning analytics to provide holistic insights into 

motivational processes. 

In conclusion, while the present study demonstrates the powerful role of advanced online 

tools embedded in cooperative learning strategies for enhancing EFL student motivation, its 

limitations highlight the need for broader, deeper, and more context-sensitive inquiry. Future 

research should expand the methodological, contextual, and analytical horizons of this field, 

thereby advancing a more comprehensive and equitable understanding of how digital 

pedagogy can transform foreign language education. 

 

7. Conclusion 

This study has demonstrated that the integration of advanced online tools within cooperative 

learning frameworks significantly enhances motivation among EFL learners. The results, 

supported by both statistical outcomes and qualitative insights, confirmed that students in 

digitally mediated cooperative environments reported higher levels of autonomy, 

competence, relatedness, and intrinsic motivation compared to their counterparts in 

traditional learning settings. Moreover, the structural equation modelling underscored that 

these motivational gains are mediated by core psychological needs as outlined in Self-

Determination Theory. 

By situating these findings within the broader literature, the study extends prior work by 

highlighting the synergistic effect of technology and cooperation, rather than treating them as 

isolated factors. While methodological and contextual limitations constrain the 

generalizability of the results, the evidence strongly suggests that when carefully designed, 

online cooperative learning can provide sustainable motivational benefits. 

Ultimately, the study contributes to both theory and practice by offering a framework for 

educators to foster more engaging and effective EFL classrooms, while also paving the way 

for future research into long-term impacts, equity concerns, and emerging digital innovations. 

 

References 

1. Vinod H. Patil, Sheela Hundekari, Anurag Shrivastava, Design and Implementation of an 

IoT-Based 



LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S4(2025)                 

 

2447 
 

Smart Grid Monitoring System for Real-Time Energy Management, Vol. 11 No. 1 (2025): 

IJCESEN. 

https://doi.org/10.22399/ijcesen.854 

2. Dr. Sheela Hundekari, Dr. Jyoti Upadhyay, Dr. Anurag Shrivastava, Guntaj J, Saloni 

Bansal5, Alok 

Jain, Cybersecurity Threats in Digital Payment Systems (DPS): A Data Science 

Perspective, Journal of 

Information Systems Engineering and Management, 2025,10(13s)e-ISSN:2468-4376. 

https://doi.org/10.52783/jisem.v10i13s.2104 

3. Sheela Hhundekari, Advances in Crowd Counting and Density Estimation Using 

Convolutional Neural 

Networks, International Journal of Intelligent Systems and Applications in Engineering, 

Volume 12, 

Issue no. 6s (2024) Pages 707–719 

4. K. Upreti et al., "Deep Dive Into Diabetic Retinopathy Identification: A Deep Learning 

Approach with Blood Vessel Segmentation and Lesion Detection," in Journal of Mobile 

Multimedia, vol. 20, no. 2, pp. 495-523, March 2024, doi: 10.13052/jmm1550-

4646.20210. 

5. S. T. Siddiqui, H. Khan, M. I. Alam, K. Upreti, S. Panwar and S. Hundekari, "A 

Systematic Review of the Future of Education in Perspective of Block Chain," in Journal 

of Mobile Multimedia, vol. 19, no. 5, pp. 1221-1254, September 2023, doi: 

10.13052/jmm1550-4646.1955. 

6. R. Praveen, S. Hundekari, P. Parida, T. Mittal, A. Sehgal and M. Bhavana, "Autonomous 

Vehicle Navigation Systems: Machine Learning for Real-Time Traffic Prediction," 2025 

International Conference on Computational, Communication and Information Technology 

(ICCCIT), Indore, India, 2025, pp. 809-813, doi: 10.1109/ICCCIT62592.2025.10927797 

7.  S. Gupta et al., "Aspect Based Feature Extraction in Sentiment Analysis Using Bi-GRU-

LSTM Model," in Journal of Mobile Multimedia, vol. 20, no. 4, pp. 935-960, July 2024, 

doi: 10.13052/jmm1550-4646.2048 

8. P. William, G. Sharma, K. Kapil, P. Srivastava, A. Shrivastava and R. Kumar, 

"Automation Techniques Using AI Based Cloud Computing and Blockchain for Business 

Management," 2023 4th International Conference on Computation, Automation and 

Knowledge Management (ICCAKM), Dubai, United Arab Emirates, 2023, pp. 1-6, 

doi:10.1109/ICCAKM58659.2023.10449534. 

9. A. Rana, A. Reddy, A. Shrivastava, D. Verma, M. S. Ansari and D. Singh, "Secure and 

Smart Healthcare System using IoT and Deep Learning Models," 2022 2nd International 

Conference on Technological Advancements in Computational Sciences (ICTACS), 

Tashkent, Uzbekistan, 2022, pp. 915-922, doi: 10.1109/ICTACS56270.2022.9988676. 

10. Neha Sharma, Mukesh Soni, Sumit Kumar, Rajeev Kumar, Anurag Shrivastava, 

Supervised Machine Learning Method for Ontology-based Financial Decisions in the 

Stock Market, ACM Transactions on Asian and Low-Resource Language 

InformationProcessing, Volume 22, Issue 5, Article No.: 139, Pages 1 – 24, 

https://doi.org/10.1145/3554733 

11.  Sandeep Gupta, S.V.N. Sreenivasu, Kuldeep Chouhan, Anurag Shrivastava, Bharti Sahu, 

Ravindra Manohar Potdar, Novel Face Mask Detection Technique using Machine 

Learning to control COVID’19 pandemic, Materials Today: Proceedings, Volume 80, Part 

3, 2023, Pages 3714-3718, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2021.07.368. 

https://doi.org/10.22399/ijcesen.854
https://doi.org/10.52783/jisem.v10i13s.2104
https://dl.acm.org/doi/abs/10.1145/3554733
https://dl.acm.org/doi/abs/10.1145/3554733
https://dl.acm.org/doi/abs/10.1145/3554733
https://dl.acm.org/doi/abs/10.1145/3554733
https://dl.acm.org/toc/tallip/2023/22/5
https://dl.acm.org/toc/tallip/2023/22/5
https://doi.org/10.1145/3554733
https://doi.org/10.1016/j.matpr.2021.07.368


LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S4(2025)                 

 

2448 
 

12. Shrivastava, A., Haripriya, D., Borole, Y.D. et al. High-performance FPGA based secured 

hardware model for IoT devices. Int J Syst Assur Eng Manag 13 (Suppl 1), 736–741 

(2022). https://doi.org/10.1007/s13198-021-01605-x 

13.  A. Banik, J. Ranga, A. Shrivastava, S. R. Kabat, A. V. G. A. Marthanda and S. 

Hemavathi, "Novel Energy-Efficient Hybrid Green Energy Scheme for Future 

Sustainability," 2021 International Conference on Technological Advancements and 

Innovations (ICTAI), Tashkent, Uzbekistan, 2021, pp. 428-433, doi: 

10.1109/ICTAI53825.2021.9673391. 

14. K. Chouhan, A. Singh, A. Shrivastava, S. Agrawal, B. D. Shukla and P. S. Tomar, 

"Structural Support Vector Machine for Speech Recognition Classification with CNN 

Approach," 2021 9th International Conference on Cyber and IT Service Management 

(CITSM), Bengkulu, Indonesia, 2021, pp. 1-7, doi: 10.1109/CITSM52892.2021.9588918. 

15. Pratik Gite, Anurag Shrivastava, K. Murali Krishna, G.H. Kusumadevi, R. Dilip, 

Ravindra Manohar Potdar, Under water motion tracking and monitoring using wireless 

sensor network and Machine learning, Materials Today: Proceedings, Volume 80, Part 3, 

2023, Pages 3511-3516, ISSN 2214-7853, https://doi.org/10.1016/j.matpr.2021.07.283. 

16. A. Suresh Kumar, S. Jerald Nirmal Kumar, Subhash Chandra Gupta, Anurag 

Shrivastava, Keshav Kumar, Rituraj Jain, IoT Communication for Grid-Tie Matrix 

Converter with Power Factor Control Using the Adaptive Fuzzy Sliding (AFS) Method, 

Scientific Programming, Volume, 2022, Issue 1, Pages- 5649363, Hindawi, 

https://doi.org/10.1155/2022/5649363 

17. A. K. Singh, A. Shrivastava and G. S. Tomar, "Design and Implementation of High 

Performance AHB Reconfigurable Arbiter for Onchip Bus Architecture," 2011 

International Conference on Communication Systems and Network Technologies, Katra, 

India, 2011, pp. 455-459, doi: 10.1109/CSNT.2011.99. 

18. Prem Kumar Sholapurapu, AI-Powered Banking in Revolutionizing Fraud Detection: 

Enhancing Machine Learning to Secure Financial Transactions, 2023,20,2023, 

https://www.seejph.com/index.php/seejph/article/view/6162 

19. Sunil Kumar, Jeshwanth Reddy Machireddy, Thilakavathi Sankaran, Prem Kumar 

Sholapurapu, Integration of Machine Learning and Data Science for Optimized Decision-

Making in Computer Applications and Engineering, 2025, 10,45, https://jisem-

journal.com/index.php/journal/article/view/8990 

20. P Bindu Swetha et al., Implementation of secure and Efficient file Exchange platform 

using Block chain technology and IPFS, in ICICASEE-2023; reflected as a chapter in 

Intelligent Computation and Analytics on Sustainable energy and Environment, 1st 

edition, CRC Press, Taylor & Francis Group., ISBN NO: 9781003540199. 

https://www.taylorfrancis.com/chapters/edit/10.1201/9781003540199-47/ 

21. Betshrine Rachel Jibinsingh, Khanna Nehemiah Harichandran, Kabilasri 

Jayakannan, Rebecca Mercy Victoria Manoharan, Anisha Isaac. Diagnosis of COVID-19 

from computed tomography slices using flower pollination algorithm, k-nearest neighbor, 

and support vector machine classifiers. Artificial Intelligence in Health 2025, 2(1), 14–

28. https://doi.org/10.36922/aih.3349 

22. Betshrine Rachel R, Nehemiah KH, Marishanjunath CS, Manoharan RMV. Diagnosis of 

Pulmonary Edema and Covid-19 from CT slices using Squirrel Search Algorithm, 

Support Vector Machine and Back Propagation Neural Network. Journal of Intelligent & 

Fuzzy Systems. 2022;44(4):5633-5646. doi:10.3233/JIFS-222564 

23. Betshrine Rachel R, Khanna Nehemiah H, Singh VK, Manoharan RMV. Diagnosis of 

Covid-19 from CT slices using Whale Optimization Algorithm, Support Vector Machine 

https://doi.org/10.1007/s13198-021-01605-x
https://doi.org/10.1016/j.matpr.2021.07.283
https://onlinelibrary.wiley.com/authored-by/Kumar/A.+Suresh
https://onlinelibrary.wiley.com/authored-by/Kumar/S.+Jerald+Nirmal
https://onlinelibrary.wiley.com/authored-by/Gupta/Subhash+Chandra
https://onlinelibrary.wiley.com/authored-by/Shrivastava/Anurag
https://onlinelibrary.wiley.com/authored-by/Shrivastava/Anurag
https://onlinelibrary.wiley.com/authored-by/Kumar/Keshav
https://onlinelibrary.wiley.com/authored-by/Jain/Rituraj
https://doi.org/10.1155/2022/5649363
https://www.seejph.com/index.php/seejph/article/view/6162
https://jisem-journal.com/index.php/journal/article/view/8990
https://jisem-journal.com/index.php/journal/article/view/8990
https://www.taylorfrancis.com/chapters/edit/10.1201/9781003540199-47/
https://doi.org/10.36922/aih.3349
https://doi.org/10.3233/JIFS-222564


LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S4(2025)                 

 

2449 
 

and Multi-Layer Perceptron. Journal of X-Ray Science and Technology. 2024;32(2):253-

269. doi:10.3233/XST-230196 

24. K. Shekokar and S. Dour, "Epileptic Seizure Detection based on LSTM Model using 

Noisy EEG Signals," 2021 5th International Conference on Electronics, Communication 

and Aerospace Technology (ICECA), Coimbatore, India, 2021, pp. 292-296, doi: 

10.1109/ICECA52323.2021.9675941. 

25. S. J. Patel, S. D. Degadwala and K. S. Shekokar, "A survey on multi light source shadow 

detection techniques," 2017 International Conference on Innovations in Information, 

Embedded and Communication Systems (ICIIECS), Coimbatore, India, 2017, pp. 1-4, 

doi: 10.1109/ICIIECS.2017.8275984. 

26. K. Shekokar and S. Dour, "Identification of Epileptic Seizures using CNN on Noisy EEG 

Signals," 2022 6th International Conference on Electronics, Communication and 

Aerospace Technology, Coimbatore, India, 2022, pp. 185-188, doi: 

10.1109/ICECA55336.2022.10009127 

27. A. Mahajan, J. Patel, M. Parmar, G. L. Abrantes Joao, K. Shekokar and S. Degadwala, 

"3-Layer LSTM Model for Detection of Epileptic Seizures," 2020 Sixth International 

Conference on Parallel, Distributed and Grid Computing (PDGC), Waknaghat, India, 

2020, pp. 447-450, doi: 10.1109/PDGC50313.2020.9315833 

28. T. Shah, K. Shekokar, A. Barve and P. Khandare, "An Analytical Review: Explainable AI 

for Decision Making in Finance Using Machine Learning," 2024 Parul International 

Conference on Engineering and Technology (PICET), Vadodara, India, 2024, pp. 1-5, doi: 

10.1109/PICET60765.2024.10716075. 

29. P. William, V. K. Jaiswal, A. Shrivastava, R. H. C. Alfilh, A. Badhoutiya and G. 

Nijhawan, "Integration of Agent-Based and Cloud Computing for the Smart Objects-

Oriented IoT," 2025 International Conference on Engineering, Technology & 

Management (ICETM), Oakdale, NY, USA, 2025, pp. 1-6, doi: 

10.1109/ICETM63734.2025.11051558. 

30. P. William, V. K. Jaiswal, A. Shrivastava, Y. Kumar, A. M. Shakir and M. Gupta, "IOT 

Based Smart Cities Evolution of Applications, Architectures & Technologies," 2025 

International Conference on Engineering, Technology & Management (ICETM), 

Oakdale, NY, USA, 2025, pp. 1-6, doi: 10.1109/ICETM63734.2025.11051690. 

31. P. William, V. K. Jaiswal, A. Shrivastava, S. Bansal, L. Hussein and A. Singla, "Digital 

Identity Protection: Safeguarding Personal Data in the Metaverse Learning," 2025 

International Conference on Engineering, Technology & Management (ICETM), 

Oakdale, NY, USA, 2025, pp. 1-6, doi: 10.1109/ICETM63734.2025.11051435. 

32. Vishal Kumar Jaiswal, “Designing a Predictive Analytics Data Warehouse for Modern 

Hospital Management”, Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol, vol. 11, no. 1, pp. 

3309–3318, Feb. 2025, doi: 10.32628/CSEIT251112337 

33. Jaiswal, Vishal Kumar. "BUILDING A ROBUST PHARMACEUTICAL INVENTORY 

AND SUPPLY CHAIN MANAGEMENT SYSTEM" Article Id - IJARET_16_01_033, 

Pages : 445-461, Date of Publication : 2025/02/27 

DOI: https://doi.org/10.34218/IJARET_16_01_033 

34. Vishal Kumar Jaiswal, Chrisoline Sarah J, T. Harikala, K. Reddy Madhavi, & M. 

Sudhakara. (2025). A Deep Neural Framework for Emotion Detection in Hindi Textual 

Data. International Journal of Interpreting Enigma Engineers (IJIEE), 2(2), 36–47. 

Retrieved from https://ejournal.svgacademy.org/index.php/ijiee/article/view/210 

35. P. Gin, A. Shrivastava, K. MustalBhihara, R. Dilip, and R. Manohar Paddar, "Underwater 

Motion Tracking and Monitoring Using Wireless Sensor Network and Machine 

Learning," Materials Today: Proceedings, vol. 8, no. 6, pp. 3121–3166, 2022 

https://doi.org/10.3233/XST-230196
https://doi.org/10.34218/IJARET_16_01_033
https://ejournal.svgacademy.org/index.php/ijiee/article/view/210


LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S4(2025)                 

 

2450 
 

36.  S. Gupta, S. V. M. Seeswami, K. Chauhan, B. Shin, and R. Manohar Pekkar, "Novel Face 

Mask Detection Technique using Machine Learning to Control COVID-19 

Pandemic," Materials Today: Proceedings, vol. 86, pp. 3714–3718, 2023. 

37. K. Kumar, A. Kaur, K. R. Ramkumar, V. Moyal, and Y. Kumar, "A Design of Power-

Efficient AES Algorithm on Artix-7 FPGA for Green Communication," Proc. 

International Conference on Technological Advancements and Innovations (ICTAI), 2021, 

pp. 561–564. 

38. S. Chokoborty, Y. D. Bordo, A. S. Nenoty, S. K. Jain, and M. L. Rinowo, "Smart Remote 

Solar Panel Cleaning Robot with Wireless Communication," 9th International Conference 

on Cyber and IT Service Management (CITSM), 2021 

39. V. N. Patti, A. Shrivastava, D. Verma, R. Chaturvedi, and S. V. Akram, "Smart 

Agricultural System Based on Machine Learning and IoT Algorithm," Proc. International 

Conference on Technological Advancements in Computational Sciences (ICTACS), 2023. 

40. Kant, K., & Choudhary, Y. (2025). From Margins to Mainstream: The Role of Tourism in 

Transforming Rural Communities. INNOVATIONS: The Journal of Management, 4 (1), 

32–41. 

41. Kant, K. (2019). Role of e-wallets in constructing a Virtual (Digital) Economy. Journal of 

Emerging Technologies and Innovative Research, 6(3), 560–

565. https://www.jetir.org/papers/JETIR1903L75.pdf 

42. Kant, K., Nihalani, P., Sharma, D., & Babu, J. M. (2024b). Analyzing the effects of 

counselling on students performance: A Bibliometric analysis of past two decades (2004-

2024). Pacific Business Review (International), 17(6), 43–

55. https://www.pbr.co.in/2024/2024_month/December/5.pdf 

43. Kant, K., Hushain, J., Agarwal, P., Gupta, V. L., Parihar, S., & Madan, S. K. (2024c). 

Impact of sustainable Techno-Marketing Strategies on MSME’s growth: A Bibliometric 

Analysis of past decade (2014-2024). In Advances in economics, business and 

management research/Advances in Economics, Business and Management Research (pp. 

66–79). https://doi.org/10.2991/978-94-6463-544-7_6 

44. R. S. Wardhani, K. Kant, A. Sreeram, M. Gupta, E. Erwandy and P. K. Bora, "Impact of 

Machine Learning on the Productivity of Employees in Workplace," 2022 4th 

International Conference on Inventive Research in Computing Applications (ICIRCA), 

Coimbatore, India, 2022, pp. 930-934, doi: 10.1109/ICIRCA54612.2022.9985471 

45. Ksireddy, L. Chandrakanth, and M. Sreenivasu. “Overcoming Adoption Barriers: 

Strategies for Scalable AI Transformation in Enterprises.” Journal of Informatics 

Education and Research, vol. 5, no. 2, 2025. https://doi.org/10.52783/jier.v5i2.2459 

46. Sivasankari, M., et al. "Artificial Intelligence in Retail Marketing: Optimizing Product 

Recommendations and Customer Engagement." *Journal of Informatics Education and 

Research*, vol. 5, no. 1, 2025. https://doi.org/10.52783/jier.v5i1.2105 

47. Bhimaavarapu, K. Rama, B. Bhushan, C. Chandrakanth, L. Vadivukarassi, M. Sivaraman, 

P. (2025). An Effective IoT based Vein Recognition Using Convolutional Neural 

Networks and Soft Computing Techniques for Dorsal Vein Pattern Analysis. Journal of 

Intelligent Systems and Internet of Things, (), 26-

41. DOI: https://doi.org/10.54216/JISIoT.160203 

48. Selvasundaram, K., et al. "Artificial Intelligence in E-Commerce and Banking: Enhancing 

Customer Experience and Fraud Prevention." Journal of Informatics Education and 

Research, vol. 5, no. 1, 2025. https://doi.org/10.52783/jier.v5i1.2382 

49. Reddy, R. K. V., Khan, A. N., Garg, S., G., N. K., Kasireddy, L. C., & Dayalan, P. (2025). 

Cybersecurity risks in real‑time stock market analytics and digital marketing campaigns. 

Journal of Informatics Education and Research, 5(1). https://doi.org/10.52783/jier.v3i2.88 

https://www.jetir.org/papers/JETIR1903L75.pdf
https://www.pbr.co.in/2024/2024_month/December/5.pdf
https://doi.org/10.2991/978-94-6463-544-7_6
https://doi.org/10.52783/jier.v5i2.2459
https://doi.org/10.52783/jier.v5i1.2105
https://doi.org/https:/doi.org/10.54216/JISIoT.160203
https://doi.org/10.52783/jier.v5i1.2382
https://doi.org/10.52783/jier.v3i2.88


LEX LOCALIS-JOURNAL OF LOCAL SELF-GOVERNMENT 
ISSN:1581-5374 E-ISSN:1855-363X  
VOL. 23, NO. S4(2025)                 

 

2451 
 

50. Sachdeva, Vrinda, et al. “Deep Learning Algorithms for Stock Market Trend Prediction in 

Financial Risk Management.”Revista Latinoamericana de la Papa, vol. 29, no. 1, 2025, 

https://papaslatinas.org/index.php/rev-alap/article/view/90 

51. Jaiswal, Vishal Kumar. "DESIGNING A CENTRALIZED PATIENT DATA 

REPOSITORY: ARCHITECTURE AND IMPLEMENTATION GUIDE." 

52. Vishal Kumar Jaiswal, “Designing a Predictive Analytics Data Warehouse for Modern 

Hospital Management”, Int. J. Sci. Res. Comput. Sci. Eng. Inf. Technol, vol. 11, no. 1, pp. 

3309–3318, Feb. 2025, doi: 10.32628/CSEIT251112337 

53. Jaiswal, Vishal Kumar. "BUILDING A ROBUST PHARMACEUTICAL INVENTORY 

AND SUPPLY CHAIN MANAGEMENT SYSTEM" Article Id - IJARET_16_01_033, 

Pages : 445-461, Date of Publication : 2025/02/27 

DOI: https://doi.org/10.34218/IJARET_16_01_033 

54. Vishal Kumar Jaiswal, Chrisoline Sarah J, T. Harikala, K. Reddy Madhavi, & M. 

Sudhakara. (2025). A Deep Neural Framework for Emotion Detection in Hindi Textual 

Data. International Journal of Interpreting Enigma Engineers (IJIEE), 2(2), 36–

47. https://ejournal.svgacademy.org/index.php/ijiee/article/view/210 

 

 

 

 

 

https://papaslatinas.org/index.php/rev-alap/article/view/90
https://doi.org/10.34218/IJARET_16_01_033
https://ejournal.svgacademy.org/index.php/ijiee/article/view/210

	3. Methodological Framework
	3.1 Research Design
	3.2 Participant Selection
	3.3 Instruments for Measuring Motivation
	3.3.1 Psychometric Scales
	3.3.2 Behavioural Indicators
	3.3.3 Qualitative Instruments

	3.4 Data Analysis Techniques
	3.4.1 Quantitative Analysis
	3.4.2 Qualitative Analysis
	3.4.3 Integration of Mixed Data

	3.5 Ethical Considerations
	3.6 Methodological Rigor

	4. Results
	4.1 Descriptive Statistics and Instrument Reliability
	4.2 Behavioural Engagement Indicators
	4.3 Inferential Analysis
	4.3.1 Repeated Measures ANOVA
	4.3.2 Structural Equation Modelling (SEM)

	4.4 Qualitative Findings
	4.5 Integrated Interpretation


