
72      Journal of Intelligent Assistive Communication Technologies | Jan - Jun 2026 

 

 

                                           Journal of Intelligent Assistive Communication Technologies, ISSN: 3108-2645, Vol. 2, No. 1, 2026 (pp.72-80) 

RESEARCH ARTICLE                                                             AASRRESEARCH.COM 

 
 
 

Assistive Intelligent Communication Models for 

Peer-Based Online Learning Environments 
P Kalaivanai 

 
Assistant Professor, Department of Computer Science and Engineering, Kongu Engineering College 

 

 

KEYWORDS: 

Assistive Communication;  

Intelligent Communication Models;  

Peer-Based Online Learning;  

Adaptive Communication Systems;  

Context-Aware Interaction;  

Collaborative Learning 

 

 

 

ARTICLE HISTORY: 

Submitted :   13.10.2025 

Revised     :   20.11.2025 

Accepted  :   25.12.2025 

 

 

 

 

DOI: 

https://doi.org/10.17051/JIACT/02.01.10 
 

 

1. INTRODUCTION 

Online learning through an environment of peer based 
learning has become an essential part of contemporary 
digital learning and it allows learners to interact, 
share their experiences and unite in solving problems 
outside the limitations of the physical classroom [1], 
[2], [3]. The recent developments in networking 
technologies, cloud solutions, and collaborations 
software have enabled extensive peer communication 
in the form of discussion rooms, group chat, shared 
workspaces, and real-time communication applications 
[3], [9]. These environments also favour active 
learning paradigms since they promote peer feedback, 
cooperative thinking and social knowledge 
construction that are generally identified to be major 
consideration in enhancing learning outcomes [1], [2], 
[12]. With the continued growth of online learning 
platforms in academic, professional, and informal 
contexts, the efficiency of peer communication has 
become a key variable increasing the performance of 
the system and learning experience of the learner [3], 

[10]. In spite of these potentials, peer-based online 
learning environments have often been faced with 
great challenges with respect to communications. An 
overloaded source of information is one common 
characteristic of peer interactions, as the learners 
receive a large amount of information in one form or 
another that may not be received as well as needed, 
leading to hindrances in the information processing 
into understanding [1], [9]. Lack of alignment of 
communication including in the background 
knowledge, styles of communication or the degree of 
engagement may result in misunderstandings, lower 
efficiency in collaboration, and disengagement of 
learners [2], [3], [11]. These difficulties are even 
augmented by accessibility barriers, especially among 
learners with cognitive, linguistic or situational 
obstacles, who might not actively engage in rapid-
paced or unstructured discussions [8], [12]. All these 
contribute to the extent to which cognitive load is 
raised, diminishing the aspect of inclusiveness and 
efficiency of peer interaction in the online learning 
environment [1], [10]. To address these issues, there 
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has been increasing interest in the distribution and 
collaborative systems in assistive and intelligent 
communication technologies [4], [6], [7]. Assistive 
communication is more than straightforward 
communication exchange in that it seeks to assist 
users in a more productive manner in terms of clarity 
improvement, less cognitive load, and balanced 
involvement [8], [12]. Communication systems may 
react to changing interaction conditions and user 
requirements dynamically when they are enhanced 
with intelligent functions like contextual awareness 
and adaptive decision making and automated 
mediation [4], [6], [11]. Such assistive intelligence can 
be used in peer-based learning situation to enhance 
the quality of interaction by putting priority on the 
important information, directing the flow of 
communication, and giving timely feedback in 
response to the context of interaction [8], [12]. 
Nevertheless, the current communication tools that 
widely exist in online learning space cannot be 
considered dynamic or specific. Most of the systems 
provide standardised communication channels like 
chat or discussion boards and do not respond to the 
dynamics of peer interaction, nor do they differentiate 
the needs of the learners [1], [3]. Despite the recent 
studies of intelligent learning analytics (as well as 
adaptive content delivery) [5], [9], the field of 
communication is usually viewed as a mechanism to 
convey information, yet not unlike a mechanism to 
support the learning process [10], [11]. Additionally, 
most of the intelligent methods focus on personalising 
the pedagogy or accuracy of the recommendations but 
provided less support in mediation of communication, 
accessibility enhancement, or real-time interaction 
support [6], [7]. As a result, the existing platforms are 
not convincing enough in accomplishing the 
communication-based issues that are entrenched in 
peer-based online learning [2], [3]. It can be seen that 
these limitations demonstrate an unmistakable 
necessity of communication models that are explicitly 
designed to be not only assistive but also intelligent, 
and the most obvious focus is on the facilitation of 
peer communication and not content adaptation only 
[3], [6]. These models should not only represent the 
dynamics of peer communications, but also require 
contextual awareness and responsiveness to the 
changing state of interaction in order to be able to 
support communication [8], [12]. Holding to this 
requirement, this work presents an assistive intelligent 
communication model which considers peer 
communication as an adaptive process and integrates 
the intelligence into the communication layer. The 
suggested plan combines both contextual and 
interaction-level cues to mediate peer interactions 
and offer specific help in a bid to enhance interaction 
effectiveness and learners engagement [4], [6], [11]. 
The effectiveness of the suggested model is confirmed 
with the help of a detailed experimental analysis 
performed with respect to the representative baseline 
methodologies. Communication-related metrics that 

reflect on the quality of interaction, engagement, and 
efficiency of the system are used to measure 
performance [9], [10]. The findings indicate that the 
assistive intelligent communication model proposed 
greatly improves peer interaction outcome and does 
not sacrifice of satisfactory computational and 
communication overhead [5], [6]. These results 
exemplify how assistive intelligence can be further 
embraced to enhance team-based effects of 
communication in online classes and encourage more 
studies to be conducted in respect to intelligent 
assistive collaborative communication devices [3], 
[12]. The rest of the paper has the following structure. 
Section 2 presents literature on the related research in 
peer-based online learning communication, assistive 
communication technologies, and intelligent 
communication models. Section 3 details system model 
and problem definition. Section 4 explains the 
proposed assistive intelligent communication 
approach. Section 5 covers the experimental setup and 
evaluation strategy whereas performance analysis is 
covered in Section 6. Section 7 provides the discussion 
of the results and their practical implications. Lastly, 
Section 8 wraps up the paper and describes 
shortcomings and limitations of future research. 
 

2. RELATED WORK 

The peer-centred online forms of learning have 
become a popular subject of research as one possible 
method of facilitating collaborative knowledge 
building, socialisation, and active learning in the 
digital environment [1], [2], [3]. The first systems 
were mostly based on asynchronous discussion boards, 
message boards, and a document space that could be 
shared among peers [3], [9]. Though the participation 
was conducted at large scale by these platforms, they 
offered little structural or adaptive assistance in 
handling complexities of communication. Since the 
populations of the learners increased and the 
interactions became more dynamic, the problem of 
information overload, redundancy of the messages, 
slow reaction, and topic drift became a constant 
problem and ultimately impacted the efficiency of 
communication and the engagement of learners in a 
negative way [1], [2], [10]. In an effort to alleviate 
such concerns, later studies came up with additions 
like thread discussions, reputation systems, 
participation analytics and rudimentary moderation 
software [3], [9]. Though usability and participation 
awareness were enhanced using such approaches, they 
tended to view communication as a channel that could 
stay unchanged and rely on manual synchronisation or 
predetermined regulations [1], [2]. Even in 
considerably newer systems that include learning 
analytics, communication support is generally 
observational where it is seen as ways of visualising 
patterns of interaction, or even identifying the 
learners disengaged in the interaction and not involved 
in really helping the communication when the students 
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interact with one another [9], [10]. Consequently, a 
majority of peer-based online learning systems do not 
possess the mechanisms that can dynamically tune the 
communication support with regards to interaction 
context or the needs of the learners [3], [11]. 

Simultaneously, assistive communication technologies 
have also been studied in other directions including 
accessibility, collaborative work, and human-computer 
interaction [4], [8], [12]. Cognitive load, clarity 
enhancement, and fair play are the targets of these 
technologies which include aspects like context clues, 
structured Interaction, Summarization, and 
Accessibility conscious interfaces [8], [12]. Assistive 
technologies in education, however, have mainly 
operated in the area of content understanding, 
navigation or assessment support with relatively little 
attention paid to communication assistance as such 
[4], [7]. When assistive communication is at play, it 
tends to be applied through fixed heuristics or distinct 
features which fails to take into consideration the 
changing dynamics of peer interaction and thus cannot 
be effective in complex learning settings [6], [11]. The 
latest progress of machine learning and adaptive 
systems is another factor inspiring the creation of 
intelligent template of communication, able to 
optimise its dialogue, prioritise the messages and 
assist in automated moderation [5], [6]. Such 
intelligent mechanisms are often implemented in a 
personalization or learning analytics framework in 

learning contexts, where it is the use of 
communication signals that allow inferring learner 
engagement or performance prediction [9], [10]. 
Although the strategies use the intelligence that is 
data-driven, the communication process is not 
regarded as a primary target of adaptation but a 
general secondary input [6], [7]. Additionally, some of 
the smart models work either offline or at a broad 
sense of time, which limits them to timely and 
supportive interventions that may be deployed within 
active peer interaction [5], [11]. In general, it is 
indicated by existing research that the intersection 
between peer-based online learning, assistive 
communication and intelligent adaptation is clearly 
missing [2], [3], [6]. Existing platforms do not have 
communication-based models that clearly incorporate 
the assistive principles with real-time intelligent 
decision-making to facilitate peer interaction [1], [8], 
[12]. The assistive technologies are not yet coherent 
and adaptive and intelligent systems mostly ignore 
communication as an active process, which has to be 
directly interfered with [6], [11]. These drawbacks 
highlight why there is a need to have single assistive 
intelligent communication frameworks that 
dynamically mediate between peers, consider 
contextual and interaction-level cues as well as 
effective and engaging communication in online 
learning settings [3], [8], [12]. 

 
Table 1: Summary of Related Work on Assistive and Intelligent Communication 

Category Representative Focus Assistive 
Support 

Intelligence 
Level 

Adaptivity Key Limitations 

Peer-based learning 
platforms 

Forums, chats, shared 
workspaces 

Low None / Rule-
based 

Static Information overload, no 
adaptive assistance 

Assistive 
communication tools 

Accessibility aids, 
summarization 

Medium Limited Static / Semi-
adaptive 

Fragmented, not 
communication-centric 

Intelligent learning 
systems 

Analytics, 
personalization 

Indirect High Adaptive Communication treated 
as passive signal 

Intelligent 
communication 
models 

Dialogue management, 
moderation 

Medium High Adaptive Rarely applied to peer 
learning 

Proposed direction Assistive intelligent 
peer communication 

High High Dynamic Addresses identified 
gaps 

 

3. Model and Problem Definition System 

This part provides the system model and formal 
definition of the problem of the proposed assistive 
intelligent communication framework, the purpose of 
which is to facilitate positive interaction between 
peers during online learning sessions with assistance 
based on communications. Figure 1 will give general 
system architecture of the suggested framework. The 
system comprises of peer learners, online 
communication interface, and assistive communication 
module. The morning learners communicate in a 
standard communication tool, as it is the main 

medium to exchange the messages, like through 
discussion boards or message systems. Assistive 
communication module under consideration provides a 
mediating layer that monitors the communication 
activity and context-related information and creates 
assistive communication signals aimed at making the 
interaction more comprehensible and coordinated. 
Notably, the assistive module does not alter the 
learning content or directly affect the behaviour of 
the learners but rather, offers assistance on the 
communication-level that becomes part of the overall 
interaction flow. 
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Fig. 1: System Architecture of the Assistive Intelligent Communication Framework 

 
The system has a well-organised communication 
pattern of interaction between peers as Figure 1 
depicts. The learners create messages and interaction 
events such as posting behaviour, response time and 
participation pattern which they are transmitted via 
the communication interface. Interaction events and 
context information, including interaction history, 
timing trends, and the level of participation, is sent to 
the assistive communication module. Following this 
information, the module generates supported 
communication indications such as message priority; 
clarification alerts, and organised communication cues 
and then, pass the same back to the communication 
interface to be presented to learners. The 
communication chain is purely unidirectional in terms 
of assisting production, which makes the system 
operate as a communication mediator (as opposed to 
feedback-based or learning-driven control system). 
The main aim of the suggested mechanism is to 
improve the efficiency of peer communication during 
online learning settings and simultaneously ensure 
efficiency within the system. In particular, the 
assistive communication module is to enhance the 
quality of communication by lessening the overload of 
information, enhancing the relevance of messages, 
and providing balanced participation among peers. 
Simultaneously, the system is supposed to reduce 
computational and communication overhead to make 
the system operate in real time and be scalable in a 
wide range of learning situations. These are 
communication oriented goals that aim at enhancing 
the process of interactivity as opposed to maximising 
pedagogical results per se. The development of the 
system model is made under a number of assumptions 
and limitations. The peer interaction is assumed to be 
with the help of a common communication interface, 

and it is also assumed, that there may be seen the 
interaction events in real time without breaking the 
privacy or ethical limitation. The assistive 
communication component is based on restricted 
computational capabilities and is not sustained with 
the context of constant learner profiling. Assistive 
interventions are not intrusive and are optional so that 
they do not interfere with the flow of natural 
communication and make the learner autonomous. 
Latency requirements to offer real time assistance, 
inability to explicitly provide user feed-back, and 
generalisation across heterogeneous patterns of peer 
interaction are considered system limitations. 

Formally, let 𝑠𝑡denote the communication state at 
interaction time 𝑡, constructed from observable 
interaction events and contextual information. The 
assistive communication issue is stated as the choice 
of an assistive action as one that enhances the quality 
of peer interactions at minimum system-level costs. 
The following optimization formulation puts this goal 
into expression: 

max𝜋 𝔼  𝛼𝑄𝑡 + 𝛽𝐸𝑡 − 𝛾𝐶𝑡 ,_______________(1) 

Where 𝜋represents the assistive communication 

policy,𝑄𝑡  denotes communication quality,𝐸𝑡  represents 

peer engagement, and 𝐶𝑡  captures system overhead. 
The weighting coefficients𝛼, 𝛽 , and 𝛾 reflect the 
relative importance of these objectives. The trade-offs 
between improving the extent to which peer 
communication will work and system efficiency is 
formalised in Equation (1). To create clarity and 
consistency, the most important symbols and 
parameters in the system model and formulation of 
the problem are summarised in Table 2, which will be 
used as a reference when discussing the methodology 
and analysis in the further sections. 
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Table 2. Notation and System Parameters 

Symbol Description 

𝑡 Discrete interaction time index 

𝑠𝑡 Communication state at time𝑡, constructed from observable interaction and 
context information 

𝜋 Assistive communication policy or decision function 

𝑎𝑡 Assistive communication action generated at time 𝑡 

𝑄𝑡 Communication quality metric at time 𝑡(e.g., clarity, relevance, coherence) 

𝐸𝑡 Peer engagement level at time 𝑡 (e.g., response rate, participation balance) 

𝐶𝑡 System cost at time 𝑡(e.g., computational overhead, latency, cognitive load 
proxy) 

𝛼 Weighting coefficient for communication quality 

𝛽 Weighting coefficient for peer engagement 

𝛾 Weighting coefficient for system cost 

𝔼 ∙  Expectation over interaction dynamics 

Interaction events Observable peer actions such as message posting, replying, and timing behavior 

Context information Interaction history and participation-level cues used for assistance generation 

 

4. Intelligent Communication in Assistive mode 

This section provides a framework of how the 
proposed assistive intelligent communication 
methodology will work by providing information on the 
design reasoning, architecture elements, and the 
working principle applied in mediating peer 
communication in online learning settings. 
 

4.1 Design Principles and Communication Modeling 

The suggested assistive intelligent communication 
approach is informed by a collection of design 
principles that places the focus on communication-
oriented support, situation-specific responsiveness as 
well as the performance effectiveness. Its main 
mission is to facilitate the process of interaction 
among peers in the online learning community by 
improving the quality and engagement of 
communication without changing the learning material 
or having an intrusive control over the learner 
behaviour. In this regard, assistive interventions are 
made non-invasive, non-compulsory, and easily 
interwoven in the current communication interfaces. 
The methodology of the approach is to minimise the 
information overload, enhance relevance of messages, 
and facilitate equalised involvement without 
interfering with the normal progression of peer 
communication. One of the design principles of the 
proposed approach is the context-aware 
communication modelling. Online learning interactions 
are dynamic and depend on several apparent factors, 
such as interaction frequency, the speed of a 
response, and the way of participation. To model such 
dynamics, the system models methods of peer 
communication in each interaction through an instance 
of communication that summarises interaction-level 
information and the contextual information.Let 

𝑠𝑡denote the communication state at interaction 

time𝑡, defined as: 

𝑠𝑡 = 𝑓 𝑖𝑡 , 𝑐𝑡 , ℎ𝑡 ,_______________(2) 

Where 𝑖𝑡  represents current interaction events such as 

message exchanges and response timing, 𝑐𝑡denotes 
contextual cues including participation levels and 

interaction density, and ℎ𝑡  captures short-term 
communication history. Equation (2) gives the concise 
form of the circumstances of the communication, in 
which the assistive intervention might be needed. 
Depending on the created state of communication, the 
assistive communication module identifies a suitable 
assistive action that strives to enhance effective 
interaction while being system efficient. 
Communication-centric decision Assistance decision 
process is represented by the following decision 
function: 

𝑎𝑡 = 𝜋 𝑠𝑡 ,_______________________(3) 

where 𝑎𝑡denotes the assistive communication action at 

time𝑡 , and 𝜋 ∙ represents the assistive decision 
mechanism. The decision functionalities take the state 
of communication and compare it to actions that are 
supportive in nature, like message prioritisation, 
clarification prompts, or structure interaction cues. 
Critically, this mapping is not dependent on the 
explicit feedback of learners and is persistent profiling 
and is instead based on observable interaction 
dynamics. The optimization objective used in Section 3 
to define the design of the decision mechanism is 
aimed at maximising communication quality and peer 
interactions and minimising costs incurred at the 
system level. The proposed methodology, which is 
based on the values of observable communication and 
well-constricted design goals, guarantees assistive 
decisions to be suitable and local in various peer-based 
online learning settings, as well as lightweight in terms 
of computation and scalable to harsher conditions. 
 

4.2 Workflow and Assistive Communication 
Architecture 

The works of the assistive communication architecture 
are intended to enable peer interaction in the online 
learning conditions with the help of organised 
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observation, contextual interpretation, and 
communication mediation. The architecture aims at 
improving effectiveness of interactions without 
changing learning contents and exerting intrusive 
control on users. It works in a non-disruptive mode as 
an intermediate layer, which examines observable 
characteristics of interaction and provides assistance 
signals. The functional structure of the assistive 
communication model as shown in Figure 2 identifies 
the internal structures that process the data on peer 
interaction. Communication activity is observed in real 
time by the interaction observer which captures 
incoming interaction events and message metadata. 
The contextual information that is arrived at based 
upon the history of interaction and patterns of 
participation is then aggregated to give a holistic 
picture of the current interaction. A communication 
state is built on the basis of such aggregate 
information in order to recapitulate the existing 
interaction conditions. Effective assistive actions are 
based on this state of communication where the logic 
component of communication determines the 
communications needed. The chosen assistive actions 
are then mediated and transformed into assistance 
signal which is sent to the communication interface. 

 
Fig. 2. Functional Architecture of the Assistive 

Communication Model 
 

Figure 3 indicates the dynamic operation process of 
assistive communication process; however, unlike 
Figure 2, which shows the architecture in a static 
form, the former shows it in rotation. The interaction 
process is sequential in its working cycle, where a peer 
interaction, posting a message or reception of a reply, 
serves as the starting point of the working cycle. This 
system subsequently monitors the interaction and 
contextual reality, builds the communication state, 
decides on the need of assistance and applies the 
chosen communication assistance. The assisted 
communication is provided to peers, and thereafter, 
the process of interaction goes in the next cycle. The 
workflow diagram is less concerned with details of 
internal processing and more with the chronological 
development of the support communication. 
 

 
Fig. 3. Assistive Communication Workflow 

 
The formal description of the process of the assistive 
communication framework operation is summarised in 
the form of Algorithm 1. The algorithm specifies the 
process of interaction with peers step by step, 
identifying the contextual information, formation of 
communication states, identifying assistive actions, 
and the provision of assistance signals. The description 
of the algorithm is conceptually consistent with the 
workflow represented in Figure 3 and the functional 
elements represented at Figure 2. 
 
Algorithm 1: Assistive Intelligent Communication 
Procedure 
Input: 
Observed peer interaction events and associated 
message metadata 
Output: 
Assisted communication signals delivered to the peer 
interface 
Procedure: 
1. Observe Peer Interaction 
Monitor ongoing peer interaction events, including 
message posting, replies, and timing information. 
2. Collect Contextual Information 
Aggregate relevant contextual inputs such as recent 
interaction history, participation patterns, and 
communication density. 
3. Construct Communication State 
Form a communication state representation that 
summarizes the current interaction conditions based 
on observed interaction and contextual information. 
4. Determine Assistive Action 
Evaluate the communication state to identify whether 
assistance is required and select an appropriate 
assistive action (e.g., message prioritization or 
clarification cue). 
5. Apply Communication Assistance 
Mediate the interaction by applying the selected 



78      Journal of Intelligent Assistive Communication Technologies | Jan - Jun 2026 

 

 

P Kalaivanai : Assistive Intelligent Communication Models for Peer-Based Online Learning Environments 

 
 
 

assistive action without altering the original message 
content. 
6. Deliver Assisted Communication 
Present the assisted communication signals to peers 
through the communication interface. 
7. Continue Interaction Cycle 
Repeat the procedure for subsequent peer interaction 
events. 
Figure 2, Figure 3, and Algorithm 1 taken together 
bring into focus a clear perspective of the suggested 
assistive communication approach, including 
architectural design, flow of operations, and clarity of 
procedure to facilitate the process of peer-based 
online learning 
 

5. Experimentation Model and Analysis Process 

The experimental assessment was done to help 
determine the efficacy of the proposed assistive 
communication framework to facilitate peer- based 
online learning interactions. The implementation of 
the framework was based on a lightweight middleware 
layer as per integrating both a generic peer 
communication platform and real time processing on 
the interaction events and message metadata. 
Similarly to real-life deployment environments in 
online learning, the implementation does not depend 
on the mechanism of delivering learning contents, or it 
does not need a specialised hardware. In order to test 
the framework in controlled but still representative 
conditions, a series of peer interaction sessions were 
developed to replicate collaborative online learning 
sessions. Such cases are the asynchronous discussion 
threads, message exchanges among small peer groups, 
and interactions at different levels of participation. 
Interaction logs entail noticeable features of  

communication like message timestamps, reply model, 
and frequency of participation. The analysis does not 
take into account any semantic analysis of the 
message content but rather concentrates on features 
of structural and temporal interaction that is similar to 
the proposed system model. The proposed framework 
was also matched with the frequently used base line 
communication methods. The initial baseline will be a 
standardly configured peer communication system that 
has no assistive option. The second baseline uses an 
assistance mechanism based on the fixed heuristics, 
including the fixed order of messages and prompts of 
clarification. The same data of interaction and 
interaction constraints of the interface were used to 
compare all the approaches in order to be equitable. 

The choice of evaluation metrics demonstrated the 
effectiveness of communication and the performance 
of the system instead of the learning outcomes. The 
quality of communication was evaluated based on 
indicators of relevance to communication and 
structural integrity. The balance of the participation 
and the frequency of response were used in peer 
engagement, whereas the efficiency of the system was 
considered in connexion to the idea of the 
computational overhead and response latency added 
to the system by the assistive framework. The 
parameters that are of concern to the system such as 
weighting coefficients with the quality of 
communication, engagement and system cost were 
initially configured empirically under the initial 
observations and maintained constant throughout the 
entire experimental scenarios to enhance consistency 
and reproducibility. Table 3 provides a summarised list 
of experimental setting, baseline scenarios, and 
metrics of evaluation. 

 
 

Table 3. Experimental Setup and Evaluation Metrics 

Category Description 

Experimental Platform Peer-based online communication environment with assistive middleware 

Interaction Mode Asynchronous peer discussion and message exchange 

Input Data Interaction events and message metadata (timestamps, replies, participation frequency) 

Baseline 1 Standard peer communication without assistance 

Baseline 2 Rule-based communication assistance using fixed heuristics 

Communication Quality Metric Structural clarity and interaction coherence indicators 

Peer Engagement Metric Participation balance and response frequency 

System Efficiency Metric Computational overhead and assistance response latency 

Parameter Configuration Fixed weighting coefficients for quality, engagement, and cost 

Evaluation Scope Interaction-level communication effectiveness 

 

6. Findings and Analysis of Performance 

The efficiency of the proposed assistive intelligent 
communication framework is measured by showing a 
series of controlled experiments that are aimed to 
determine its usefulness in enhancing the quality of 
peer communication in online learning settings. 
Quantitative measurement pays attention to points of 
parameter communication; such as quality of 
communication, interpersonal interaction, and 

efficiency of response, respectively, which are 
normalised to allow a healthy comparison of various 
standards of assistance measures. The experimental 
findings show that the proposed model is always better 
than the no-assistance one and the traditional rule-
based assisting methods on all metrics measured. As 
Figure 4 shows, the suggested assistive communication 
model demonstrates significant improvements in the 
quality of communication, which implies better and 
more understandable peer communication in the 
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presence of assistive cues. Effects favouring the 
improvement of peer engagement indicate that the 
participants are more responsive and are actively 
engaged in the discussion, whereas the response 
efficiency as an indicator of better interaction is 
reduced delays and a smoother flow of the interaction. 

The described approach demonstrates higher 
performance improvements compared to rule-based 
assistance, which is the advantage of context-aware 
modelling of communication states in comparison to 
the methods used in static assistance. 

 

 
Fig. 4. Performance Comparison across Communication Metrics 

 
In order to learn more about the role that individual 
parts play, an ablation test was performed by blocking 
major modules in the assistive communication pipeline 
selectively. The findings suggest that the degradations 
of the performance, when the process of the context 
aggregation is eliminated or the state of 
communication is constructed, are measurably large, 
which proves the significance of the model of a holistic 
context in the framework of the decision support. A 
sensitivity analysis of the parameters of the system, 
including the context weighting and assistance 
activation thresholds, indicates that the system 
performance remains constant within a sensible range 
of system parameters, indicating that the proposed 
framework is resistant and is not prone to fine-tuning. 
The results of the experiment, in general, confirm the 
usefulness and robustness of the presented assistive 
intelligent model of communication in improving the 
engagement of peers in online learning interactions 
and remain predictable and understandable enough to 
be considered practical in practise. 
 

7. DISCUSSION 

The findings in the above section gives empirical 
support that assistive communication mechanisms 
implemented in such a way that they are developed 
around contextual awareness and contextualised 
decision logic can indeed have a significant positive 
effect on the dynamics of peer interaction in an online 
learning setting. The noted communication strengths, 
increase in engagement and efficiency in response are 

indicative that mediation on the communication level 
is a crucial factor in facilitating effective peer 
collaboration in contrast to content and pedagogy. 
Among the lessons learned during the experiment is 
the fact that peer communication is varied in nature 
and therefore requires more than simply static or rule-
based assistance. Although the rule based mechanisms 
will provide a small payoff compared to no such 
assistance, their small degree of adaptability inhibits 
their responsiveness to the changing interaction 
patterns. The suggested framework, in contrast, has 
the advantage of a clear communication state 
modelling that helps to make assistance decisions 
based on the interaction history and context. It helps 
to make more focused and timely interventions, as the 
inaccurate results indicate in the steadily growing 
performance in various metrics. 

The ablation analysis also shows the significance of 
context aggregation and state building that is 
combined. The fact that the degradation of 
performance will be attained in situations where such 
components are eliminated indicates that the 
effectiveness of assistive communication is relative to 
being holistically interpreted in the nature of 
interaction dynamics (instead of isolated signals). 
Also, a sensitivity analysis has shown that the 
framework holds constant behaviour over a variety of 
parameter settings, which is a crucial factor when 
implementing the framework in a wide range of 
learning situations practically. In system design terms, 
the lack of online learning or feedback loop 
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guarantees predictable behaviour and increase 
interpretability, and is a way of resolving issues of 
transparency and control in educational technologies. 
The design tradeoff is also well-suited to deployment 
considerations in the high-pressure real-life learning 
environment, where the need to explain and 
confidently predict adherence to certain learning rules 
can be particularly crucial. On the whole, it is possible 
to argue that the discussion supports the idea that the 
assistive intelligent communication is to be 
approached as the system-level functionality that 
enhances the current learning platforms and does not 
constitute an obtrusive or opaque layer of automation. 
The results indicate that context-sensitive, well-
planned communication assistance can also positively 
influence the collaborative learning process and be 
scalable, interpretable, and able to integrate it with 
existing online learning platforms. 
 

8. CONCLUSION AND FUTURE WORK 

To provide support to online learning, which is 
conducted on a peer basis, this paper has offered an 
assistive intelligent communication framework, which 
mediates interactive dynamic aspects as opposed to 
learning content. The suggested solution offers to 
model the context of communication and states of 
interaction to facilitate the efficient provision of the 
aid that is organised and targeted to enhance 
communication quality, engagement, and response 
efficiency. It was actually structured as a feedforward, 
interpretable system that did not have hidden learning 
loops and was able to predictably behave like a 
reasonable system to be deployed in educational 
systems. The experimental analysis showed that the 
suggested model displays stable and higher 
performance rates as compared to no-help/baseline 
methods as well as the rule-based methods in various 
communication measures. The findings affirm that 
state construction of context-aware communication 
and structured decision logic are important in 
successful assistive mediation. Moreover, the ablation 
and sensitivity analysis prove that the framework is 
robust and does not rely excessively on the fine-
grained parameter tuning, which is another indication 
of its practical applicability. Even with these positive 
results, there are a number of limitations. The existing 
paradigm is based on the fixed contextualization and 
lacks both long-term personalisation and adaptive 
learning capabilities. Moreover, the testing was 
performed in controlled interaction conditions, and 
further tests are needed to test performance in large-
scale heterogeneous learning conditions with a variety 
of behaviours of participants. The future research will 
be dedicated to the development of the framework to 
enable individual approach methods, researching 
lightweight adaptation mechanisms but maintaining 
interpretability, and assessing the system within real-
world online learning systems. The exploration of 

multimodal interaction cues and incorporation of 
ethical and accessibility consciousness is also another 
significant direction that should be taken in the 
development of assistive intelligent communication in 
collaborative learning system. 
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