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ABSTRACT

This paper examines the role of algorithmic mediation in self-directed
online learning. It explores the perceptions and reactions of learners on
recommendations created by the system, search rankings, and recommended
material, and how variables like autonomy and prior knowledge influence
these interactions. The qualitative, exploratory design was applied among
25 self-directed learners in Indian universities and online learning platforms.
Semi-structured interviews, reflective journals, and observational logs
recording patterns of interaction, choice of source used, and adaptation
techniques were used to collect data. Thematic analysis was used to
see patterns and come up with emergent themes, which is credible by
intercoder agreement and member checking. The research discovered that
algorithmic mediation plays an important role in defining the attention and
search process of learners as they engage with online materials. The major
mediators between the algorithmic guidance and information practices of
learners were identified as trust, critical evaluation, and cognitive load.
Less experienced learners were found to have more of the algorithmic
recommendations, whereas learners with higher prior knowledge were found
to be more autonomous in their relationship with recommended content.
System mediation and learner characteristics interacted in the search
strategies, source evaluation, and knowledge integration. These dynamic
relationships are presented in the conceptual model developed, with
emphasis on the feedback loops between the perception of the learner and
the information practices. The results offer insights into the development
of adaptive online learning environments, focusing on the transparency,
learner control, and exploration opportunities to strike a balance between
system guidance and autonomy. The insights can be used by developers
to improve the engagement, efficiency, and critical thinking of learners
in digitally mediated learning. This paper presents qualitative data on
the cognitive and behavioral effects of the algorithmic mediation in self-
directed learning, specifically, in the Indian context, and the conceptual
model in terms of the system features, learners’ traits, and information
practice.

Copyright © 2025 by International Online Journal of Education and Teaching (IOJET).
Material published and so copyrighted may not be published elsewhere without written permission of IOJET.

International Online Journal of Education and Teaching, ISSN - 2148-225X - Oct - Dec 2025 215



Priyanka Singh and Sonam Dubey : Algorithmic Mediation of Information Practices in Self-Directed
Online Learning Environments

How to cite this article: Singh P, Dubey S (2025). Algorithmic Mediation
of Information Practices in Self-Directed Online Learning Environments.
International Online Journal of Education and Teaching, Vol. 12, No. 4, 2025,

215-225

INTRODUCTION

The recent growth of digital learning platforms
in India has revolutionized the manner in which
learners’ access, process, and apply their knowledge,
and has especially changed the approach to learning,
especially in higher learning and lifelong learning
systems.l'] Self-directed learning (SDL) has become
an eminent mode, which presupposes the learner to
determine the learning objectives independently, pick
the right resources, and keep track of their progress.!"
In comparison to the conventional classroom, self-
directed study on the Internet puts the learner in
charge of making decisions, performing critical
analysis, and integrating the knowledge provided.®
The increased use of digital tools and learning
management systems has enabled this change by
offering rich collections of educational material,
multimedia information, and interactive modules.® 'l
Although the systems provide unprecedented access
to information, they also pose challenges to the
learners, such as information onslaughts, judging
the credibility of the source, and motivation in
unmonitored places.

Digital platforms (such as recommendation
engines, search ranking systems, and content feeds)
have increasingly significant roles to play in the
information practices of learners. The algorithms in
these interventions define the priority of resources,
emphasize materials that are considered relevant, and
control the attention of learners, and tend to affect
the sequence of presentation, display, and significance
of digital information. Though these systems are
intended to enhance efficiency and learning outcomes,
they can also influence the cognitive strategies that
learners can use, which might influence autonomy,
critical evaluation, and exploratory behavior.P 20
The interplay between algorithmic mediation and
decision-making processes of learners is especially
important in the context of self-directed learning
because learners have to balance their system-

216

directed and independent judgment.® "1 Despite
the recent popularity of the enhanced application of
algorithmic mediated learning, little information is
available on how students feel about and respond to
them, particularly in the Indian educational context,
where the degree of exposure to digital platforms,
traditional cultural expectations, and digital literacy
varies among students.”> 15 18l

The following research intends to understand how
algorithmic mediation can be useful in the context
of self-directed online learning by researching the
experiences, perceptions, and strategies of the
learners in navigating through the algorithmically
curated information.® "1 Specifically, it explores how
the algorithms impact search behavior, evaluation
of the sources, credibility, and autonomy in seeking
knowledge. The research provides knowledge about
the cognitive and behavioral outcomes of algorithm
mediation, as it is focused on the subjective
experience of the learners. This knowledge will
play a critical role in establishing online learning
environments that can balance between automated
instructions and learner control, provide equal access
to learning resources, and provide effective self-
directed learning [9]. The results of the study are to
be used to design learner-focused, dynamic systems
that can address the needs of various learners and
remain transparent, and encourage critical reflection
on the digital material in India.

Key Contributions

o Offers empirical, qualitative data on the im-
pact of algorithmic mediation on the infor-
mation practices of learners in online learn-
ing self-directed learning, emphasizing the
attention, trust, autonomy, and adaptation

strategies.
o llustrates the moderating effect of the
learner qualities, especially autonomy

and prior knowledge, in determining how
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learners interact with the system-generated
recommendations and curated content.

o« The paper creates a multi-layered concep-
tual model between algorithmic mediation,
learner perception, and information practic-
es by illustrating a visual model to guide the
design of a learner-centered and adaptive
online learning environment.

The paper is divided into six parts to make it
clear and coherent. Section 1 presents the context
of the research problem, significance, and situation,
and the contribution of algorithmic mediation to self-
directed online learning. In Section 2, the literature
review and development of the conceptual framework
are carried out, uncovering gaps in the current
research and defining major constructs, namely,
learner autonomy, trust, and information practices.
Section 3 provides the methodology of the qualitative
research, including the selection of participants,
the ways in which the data will be collected, the
thematic analysis, and the ethical concerns. Section 4
introduces findings, which touch on emergent themes,
examples of quotes, observations, and the conceptual
model used to explain interactions between system
mediation and learner characteristics. The results
are discussed in Section 5 and interpreted in terms
of their theoretical and practical implications and
connected to the conceptual framework. Section 6
is the conclusion of the paper, which summarises the
major findings, contributions, and implications of the
study and provides a direction for further research
to improve self-directed online learning with the
applications of adaptive, transparent, and learner-
centred digital systems.

LiTERATURE REVIEW AND CONCEPTUAL
FRAMEWORK

Self-directed learning is based on the responsibility
of the learner to be the one who controls the whole
process of learning, such as goal setting, choosing
resources, assessing the content, and the outcomes .[""
Self-directed learners in online platforms perform
sophisticated information behavior, which involves
searching, critical evaluation, and synthesis of
various sources. The online learning environment
requires more than just finding the right material;
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in cases of successful information practices, one
must evaluate the credibility of the material found,
synthesize previously acquired knowledge, and
reflect on the learning process.!""! Empirical evidence
on information behavior suggests that cognitive
abilities, existing knowledge, and digital literacy of
learners have a significant impact on such processes,
defining the levels of efficiency and effectiveness
with which learners manage online material.™

The concept of algorithmic mediation has been
used to refer to the effects that automated systems
(e.g., search engines, algorithmic recommendation
systems, content curation tools, etc.) have on the
visibility, accessibility, and relevance of information.
Algorithms mediation can guide learners towards
specific materials and focus on certain issues and
content engagement in online education. Even
though an algorithmic guidance can help reduce
cognitive load and become more efficient, it can also
reduce the exposure to a variety of sources or offer
insignificant exploration, which may prove essential.
The dual nature of the algorithmic effect has been
highlighted in the past literature: it can be of help in
the discovery and redirect attention, and it can also
introduce some bias, affect credibility, and inhibit
independence in learning.l'” Despite these insights,
several studies have examined the perception and
negotiation of algorithmic mediation by learners in
a real online learning context, particularly in India,
in which there is a broad range of access to digital
infrastructure, prior exposure to e- learning, and
digital literacy among learners.!"*!

The quantitative methods that have been
employed by existing literature on algorithmic
mediation have mainly been used to measure
engagement, retrieval efficiency, or task completion.
Although these research works are important metrics,
they fail to reflect the subtle experience, approach,
and thoughts of learners using algorithmically curated
content. Qualitative research, in contrast, enables
discussing the subjective perceptions of learners and
their strategies in making decisions, as well as their
modifications to algorithmic directions. The ability
to comprehend the views of the learners is essential
in the development of the learner-centered systems
that promote autonomy, critical evaluation, and
exploration as opposed to enforcing a strict pattern of
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navigation or being overly dependent on the system’s
suggestions.

On these insights, this research forms a concep-
tual framework, which posits algorithmic mediation,
learner autonomy, and information practices as con-
structs that are in relation to each other. The influ-
ence on content visibility, recommendation, and rank-
ing that is system-driven is referred to as algorithmic
mediation. Learner autonomy measures the extent
to which a person believes he/she has control over
their search tactics, decision-making, and selection
of the content. Information practices refer to behav-
ioral and mental processes that learners use to seek,
appraise, and assimilate information. The framework
suggests that algorithmic mediation is influenced by
learner autonomy to influence information practices,
and these areas reveal the ways in which automated
control promotes or limits self-directed learning. The
model will be used to examine how Indian learners
perceive, interpret, and react to the algorithmically
curated content in online learning platforms, and pro-
vide theoretical and practical information on design-
ing adaptive and inclusive digital learning platforms.

METHODOLOGY

Research Design

The current research used a qualitative and
exploratory research design to examine the effects
of algorithmic mediation on information practices
in self-regulated online learning settings. To obtain

data on the experiences, perceptions, and approach
of learners towards algorithmically curated content,
a qualitative method was chosen to obtain in-depth
and rich accounts of them. This design enables the
cognition and behavioral processes that cannot
be precisely quantified, making it convenient for
investigating the subjective experiences of learners,
trust, autonomy, and decision-making in the Indian
online learning environment.

Figure 1 illustrates the complete research meth-
odology workflow, outlining the systematic integra-
tion of participant selection, mixed qualitative data
collection methods, thematic analysis, and ethical
safeguards.

Participants and Sampling

The purposive sampling was applied to choose those
learners who are currently engaged in self-directed
online learning and who are well aware of platforms
that offer personalized search, recommendation
engines, or content curation. Learners of different
academic disciplines and levels of experience in
digital practices were also recruited through snowball
sampling. There were 25 respondents who were
undergraduate and postgraduate learners in various
disciplines. It was also made to be diverse in terms of
gender, academic background, and previous exposure
to digital learning to ensure that a wide variety of
experiences and views on the subject of algorithmic
mediation are captured in the study.

[

Participant Selection (n=25)- Purposive and Snowball Sampling

U

Self-Directed Online Learners from Indian Universities and Platforms ]

[
il

il

il

Semi-Structured Interviews:
Perceptions of Algorithmic
Mediation, Trust, and

[

Reflective Learning Journals:
Cognitive Processes and
Adaptation Strategies

Observational Logs: Interaction
Patterns, Click Behaviour, and
Resource Selection

|

U

)

Autonomy

Data Analysis: Thematic Analysis, Coding, Theme Development, Intercoder Agreement,
Member Checking

|}
)

il

[

Ethical Considerations: Informed Consent, Confidentiality, Voluntary
Participation, Data Security

)

Fig. 1: Workflow for Algorithmic Mediation Study
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=25)

Number of Learners (n

NPTEL | SWAYAM

Coursera Udemy
Online Learning Platform

YouTube (Education) edX

Fig. 2: Distribution of Primary Online Learning
Platforms Among Participants

Figure 2 below presents the distribution of the
main online learning platforms that the 25 partici-
pants mentioned, demonstrating the popularity of
NPTEL/SWAYAM and Coursera and showing the variety
of algorithmically mediated digital learning environ-
ments in the context of Indian higher education.

Data Collection

Three complementary techniques were used to collect
the data with the view of offering a holistic picture
of the information practices among the learners. The
perception of the participants on the influence of al-
gorithms, approaches to assessing sources, the confi-
dence in recommendations, and the experiences of au-
tonomy were discussed in semi-structured interviews.
Reflective learning journals documented the cognition,
adjustments, and struggles of learners whenever read-
ing curated material across various learning sessions.
The behavioral patterns, such as click patterns, choice
of resources, and duration of activity, were observed
in the digital platforms through the use of observation-
al logs. The combination of these approaches enabled
the study to triangulate self-reports with observable
behaviour, which guaranteed the depth and validity of
engaging the interaction of learners with algorithmi-
cally mediated systems.

Data Analysis
Data analysis was performed using thematic analysis,
which helped to find patterns and derive themes based
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on the obtained data. The first round of coding was
inductive based on the narratives of the participants,
and then they were categorized into a larger theme
that summed up the experiences of the learners
with algorithmic mediation, trust, autonomy, and
adaptive information practices. The data was coded
by two independent coders to increase the reliability,
and any discrepancies were eliminated through a
discussion. Member checking was also applied through
the sharing of summaries of emerging themes with
the participants to check their accuracy, as well as
to make sure that the interpretations were based on
their experiences.

Ethical Considerations

The ethics were upheld in the study to the highest
level. They were informed that consent was obtained,
and it was assured that the participants would be
kept confidential and anonymous. They were told
that they had a right to pull out at any time with
no consequences. Data have been stored in a secure
place, and identifiers have been eliminated in order
to secure the privacy of the participants. The research
adhered to the ethical principles of the best practices
of qualitative research, and respect, transparency,
and integrity were ensured in all data collection and
analysis stages.

FINDINGS AND ANALYSIS

Theme 1: Algorithmic Guidance Shapes
Learner Attention

As it was found in the analysis, algorithmic mediation
plays an important role in determining what resources
learners pay attention to at first. The participants
stated that recommendations and ranked content
guided their attention to a specific material so that
they did not have to expend much cognitive power
to search for a lot. According to one of the learners,
they tend to use the first three suggested articles;
they appear more credible and time-saving. Although
this efficiency was valued by many learners, some
of them mentioned that it limited exploration: “I
occasionally feel | am not seeing other sides of the
coin since | tend to be mostly guided by the system.
This theme suggests that algorithmic guidance is a
cognitive aid not only to learners with limited prior
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Table 1: Emergent Themes from Interviews

Theme Subthemes Illustrative Quotes
Algorithmic Attention Direction, Prioritization “l usually start with the top three recommend-
Guidance ed articles; they seem more reliable and save

me time.”

Trust & Evaluation | Credibility Assessment, Confidence

“| trust the recommendations initially, but |
still check the references and authors before
using them in my assignment.”

Autonomy & Selective Engagement, Strategy Adjustment “Even if the platform recommends something,

Adaptation | check other sources first if | know a topic
well.”

Information Search Strategies, Source Evaluation, “l adapt my search based on the recommen-

Practices Knowledge Integration dations but also combine multiple sources to

ensure accuracy.”

knowledge but also that it can be used in an implicit
way to influence the field of inquiry.

Table 1 presents the most important themes and
subthemes that were revealed because of the inter-
views with the participants concerning the topic of
algorithmic mediation of self-directed online learn-
ing. The table indicates the role of system-generated
recommendations in the influence of learners on their
attention, trust, autonomy, and information practic-
es. Examples of quotes given by the participants are
also used to illustrate the depth of the qualitative
information and direct evidence of each theme. This
table allows the readers to see the trends in the
experience of learners and the subtle way through
which information behaviours are influenced by algo-
rithmic mediation.

Theme 2: Trust and Critical Evaluation

Reliance on algorithmically filtered content became a
determining factor in the information practices. When
not certain about the information they have, learners
indicated that they trusted the system-generated
suggestions, but at the same time took precautions.
According to one of the participants, the first thing
that | do is trust the recommendations, and then |
review the references and authors before | use them
in my assignment. This trust and critical assessment
balance points out that algorithmic mediation is not
completely substitutive because it is in contact with
the evaluation strategies of learners. The results
indicate a mediating effect of trust in the impact of
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algorithmic guidance on the selection of sources to
use during decision-making.

Theme 3: Learner Autonomy and
Adaptation Strategies

More digitally literate and previously informed
learners were more independent in algorithmically
mediated content. They had a selective interaction
with suggestions, at times disregarding algorithmic
hints in case they considered them to be inapplicable.
One of the participants answered, In case the platform
suggests anything, | look at other sources first,
provided that | am familiar with a topic. However,
lower knowledge learners were more dependent on
algorithmic suggestions and used them as information
discovery scaffolds. The differences emphasize the
part played by autonomy in mediating the impact
of algorithmic mediation, which determines the
approaches adopted by learners to search, evaluate,
and synthesize content.

Theme 4: Information Practices and
Knowledge Integration

The patterns in the information practices of the
learners, such as search strategies, source evaluation,
and knowledge integration, were also determined
during the study. The process of gathering information
was also efficient and sequential due to algorithmic
mediation. Other learners said that they completed
tasks faster, and some experienced selective
attention to high-ranking resources. The combination
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Table 2: Observed Interaction Patterns (Platform Logs)

Top-Ranked Re- Time Spent
Learner ID sources Clicked Total Clicks (minutes) Adaptation Behaviour

L1 5/5 12 18 Cross-checked with alternative sources

L2 4/5 15 22 Followed recommended + exploratory search

L3 5/5 10 16 Relied primarily on algorithmic
recommendations

L4 3/5 14 20 Checked lower-ranked resources for
comparison

L5 4/5 13 19 Combined top recommendations with
personal search strategy

of system guidance, learner autonomy, and critical
evaluation mediated the integration of information
into their own understanding. Reflective journals gave
revelations on these processes, and it was revealed
that the learner used an iterative evaluation and
modification in their strategies depending on both
algorithmic cues and what they already knew.

Table 2 shows the interaction behaviours of the
members in online learning tasks. It demonstrates the
highest rank of resources visited, all visits, duration
of accomplishing tasks, and behavioural adaptations
of each learner. This table empirically supports the
influence of algorithmic mediation on the search
strategies of learners and the extent to which
participants use system recommendations instead of
searching on their own. The statistics demonstrate
trends in effectiveness, attention distribution, and
the ability to adapt to strategies by different learners
with different amounts of knowledge and digital
skills.

Table 3 presents a synthesized perspective of
the thematic analysis of the study, demonstrating
the intricate network of interdependences between
algorithmic mediation, learners, and the subsequent
information practices. It classifies the direct effect
of system characteristics (recommendation engines
and search rankings) on attention and engagement
of the learners and the mediating effect of
autonomy and prior knowledge. The table provides
a systematic overview of how the specified changes
in cognitive mediators, which are trust, critical
evaluation, and cognitive load, are converted
into the behavioural outcomes, which are search
strategy change, source evaluation, and knowledge
integration.

Aconceptual modelshownin Figure 3 demonstrates
the dynamic interaction between system-induced
algorithmic mediation, learners’ characteristics,
subjective perceptions, and the ensuing information
practices in self-directed online learning contexts.

Table 3: Thematic Map Summary

Theme Influence Moderating Factors Outcome on Information Practices
Algorithmic Guides attention, prioritizes | Learner Autonomy, Faster identification of relevant
Mediation content Digital Literacy resources, reduced cognitive load
Learner Trust, Critical Evaluation, Prior Knowledge, Determines engagement with
Perception Cognitive Load Experience recommended content and selection

strategy
Interaction Data Feedback from clicks and System Adaptation, Continuous refinement of content
behaviour Algorithmic Updates recommendations
Information Search strategies, Source All the above factors Effective knowledge acquisition and
Practices evaluation, Knowledge self-directed learning outcomes
integration
International Online Journal of Education and Teaching, ISSN - 2148-225X - Oct - Dec 2025 221
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Information

AlgorithmicMediation
Recommendation Systems
Search Ranking
Curated Content

Characteristics

Characteristics

Learner Characteristics
Autonomy
Prior Knowledge

l Efficiency

Autonomy Support —|

Learner Perception
Trust
Critical Evaluation
Cognitive Load

Adaptation

Adaptation

Information Practices

Source Evaluation /
Integration

Search Strategies

Knowledge
Integration

Fig. 3: Conceptual Model of Algorithmic Mediation and Information Practices in
Self-Directed Online Learning

DiscussionN

Influence of Algorithmic Mediation on
Learner Attention

As revealed in Table 1, participants often used the
resources of high rank, which minimized the mental
effort needed to process the search for relevant
material, especially among participants with
lower prior knowledge. Students reported that this
advice was useful when dealing with great masses
of information, but at the same time warned that
excessive reliance on advice restricted exploratory
behaviour and exposure to different points of view.
These trends reinforce the hypothetical model
(Figure 3) where algorithmic mediation influences
information practices through controlling attention
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and organizing the interaction with the features of
learners.

Role of Trust and Critical Evaluation
Students tended to follow suggested materials, but
after that, they verified who the information be-
longed to or used other sources, which suggests that
the guidance of an algorithm does not substitute hu-
man judgment, but works together. The patterns of
interaction presented in Table 2 indicate that search
behaviour was modified according to the recommen-
dation, but always through the prism of trust and crit-
ical analysis. This makes trust and perceived reliabil-
ity primary elements of the cognitive layer in Figure
3 and agrees with the emerging work on trust-aware
recommendation and algorithmic system fairness.
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Autonomy and Adaptation Strategies

More digitally literate and previously informed
participants choose what to pay attention to
selectively based on suggested content, and
occasionally, decide not to pay attention to what they
consider irrelevant, whereas less aware ones use the
system guidance as a scaffold for making decisions. As
Table 3 below summarizes, these autonomy and prior
knowledge differences influence search strategy,
source evaluation, and knowledge integration. The
findings highlight the necessity of flexible systems
capable of accommodating both the low and high
degrees of learner autonomy, and which should aid
novice learners without restricting the exploratory
and self-directed learning habits of more advanced
learners.

Implications for Online Learning Design

In theory, the results indicate that algorithmic
mediation will be in interaction with cognitive
and behavioral aspects of self-directed learning
and would affect attention, trust, autonomy, and
information practices rather than functioning as
an impartial delivery process. In practice, they
propose that online learning systems ought to adopt
transparent recommendation methods that indicate
why specific resources take precedence and enable
the learner to have trust in them accordingly. The
elements of design that may be used to improve
engagement include explanation interfaces, filters
that can be managed, and down-ranking or hiding the
recommendations without losing the seriousness of
evaluation and agency of the learners.

Systems could also make suggestions more tailored
by enabling feedback about preferences, objectives,
or perceived relevance that would allow learners to
take control of a variety of learning processes. These
design decisions are especially crucial in the context
of India doing business, where the digital literacy
levels and previous experience with online services
are highly differentiated, and algorithmic mediation
does not contribute to the proliferation of existing
disparities in access to information or the level of
critical digital skills. Combined, these implications
serve to support the necessity of systems that are
learner-centered, adaptive, and strike a balance

International Online Journal of Education and Teaching, ISSN - 2148-225X - Oct - Dec 2025

between efficiency and exploration, and encourage
an informed and self-directed process of engaging
with digital information.

CONCLUSION

This paper has discussed the use of algorithmic
mediation in self-directed Internet learning. The
results indicate that recommendation systems,
search rankings, and curated content play a major
part in determining the attention, engagement,
and information evaluation habits of learners.
Algorithms were more effective in helping lower-
prior learners since they demanded fewer mental
resources and recommended useful materials.
Conversely, more learners who had a higher level
of prior knowledge were more independent when it
comes to the application of recommendations and
critical evaluation of sources. The study identifies the
interaction of learner characteristics, independence
and prior knowledge, with the algorithmic mediation,
which influences the trust and critical appraisal
and cognitive load, which subsequently impacts
information practices such as search strategies,
and source evaluation.The research is applicable to
the knowledge base on self-directed learning under
digitally mediated conditions providing empirical and
qualitative information on the impact of algorithms
on the manner in which learners operate. It shows
the two-fold side of algorithmic mediation, which is
efficient and instructive and may limit exploration
and critical thinking. The results can be applied to
the creation of online learning tools specifically in
India where the developers are to make sure that
adaptive mechanisms are open-ended so that learners
can control their algorithms and search through
the resources by their knowledge and preferences
and pursue their purpose.The next step in research
might be the long-term effects of algorithmic
mediation on learning and digital literacy and how
the long-term exposure to adaptive systems might
affect decision-makers and their trust. Multilingual
and multicultural learning processes, as well as the
ethical issues of algorithmic transparency, bias, and
equity in the recommendation systems, are other
areas of interest. The integration of both qualitative
and quantitative methods will also contribute to the
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improvement of the knowledge on the mediation of
information practices using the algorithms between
various learner groups. Finally, this paper highlights
the importance of inclusive, efficient and learner
controlled online learning.
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