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Abstract:

This study examines the role of digital education and artificial intelligence (AI) in modern
classrooms by analyzing insights drawn from both domestic and international literature. Domestic studies
highlight the need to strengthen teacher training, improve the use of platforms such as DIKSHA, address
infrastructural gaps and digital inequality, and ensure the ethical deployment of AI. These works also
emphasize the rapidly expanding adoption of Al in Indian educational contexts.

International research similarly underscores the accelerated global growth of Al, including widespread
usage during and after the COVID-19 pandemic—for instance, platforms like ChatGPT receiving more
than 1.6 billion visits within a year. These studies further explore how Al and digital tools can transform
learning environments, enhance STEM education, and support personalized, student-centered learning,
while stressing responsible and ethical Al practices.

Together, these perspectives provide a comprehensive understanding of the opportunities and challenges
associated with integrating Al into education. They highlight the transformative potential of digital tools
and the critical importance of ensuring equitable, ethical, and responsible Al implementation in classroom
settings.

Keywords — Keywords: Digital Education, Artificial Intelligence, DIKSHA, Al in Classrooms, STEM
Learning, Personalized Learning, Al Tools
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INTRODUCTION

We know that the traditional classrooms
have followed a linear model of teaching where
teachers teach students in traditional classrooms
and deliver face-to-face lessons and assign
homework that students can do at home for a good
revision and better understanding of the concepts.
Which is followed by periodic tests and exams
to evaluate the student’s understanding of the
concepts. This model is a very teacher-centric
method, as teachers act as a primary source of
knowledge to the students. While this method has

its advantages, like structure, discipline, and direct
interaction, it also comes with its disadvantages, as
different students have different learning paces, but
traditional classrooms often generally apply a one-
size-fits-all approach. This strategy limits the
personalization and engagement.

Digital education is evolving rapidly with
digital tools and the use of Al. Al is reshaping how
students learn and how the teachers teach. It is
changing the traditional classrooms into dynamic,
technology-enabled learning environments.
Through intelligent systems like adaptive learning
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platforms, smart tutoring systems, and virtual
assistants’ teachers can now analyze student
performance. This helps teachers to provide

personalized learning that matches each student’s
learning pace. These technologies create an
interactive and student-centered learning.

Digital classrooms increase engagement
through virtual simulations, gaming apps where
students can learn, and online discussion groups
among students, which they can access from
anywhere. This helps the students in developing
skills like critical thinking and problem- solving.
This increases digital literacy skills necessary in
today's tech-driven world.

This shows classrooms are not just limited

to textbooks and blackboards. Al platforms and e-
learning resources allow personalized learning,
interactive  lessons, and more practically
digitalized assessments. The COVID pandemic
further facilitated the adoption of digital tools,
showing how technology can keep education
uninterrupted during crises.
However, this rapid adoption also raises concerns
like data privacy and equity, and to what extent the
Al is being used ethically and raises questions
about equity and infrastructure.

LITERATURE REVIEW

The central idea highlighted in the literature is that
Al-driven digital education aims to provide learners
with highly personalized instructional
experiences—similar to one-to-one tutoring—
which 1is traditionally difficult to achieve in
crowded classrooms and large online courses
(Salmon, 2008; Williamson & Eynon, 2020). Al-
based systems adapt learning pathways, monitor
progress continuously, and respond to individual
needs, offering a level of personalization that
conventional teaching models seldom provide.

Al also enhances collaborative and group-
learning processes. It can organize study groups,
summarize key points from peer discussions, and
translate these insights into practical learning
experiences. When combined with immersive
technologies such as virtual reality, Al can create
realistic  simulations and remote laboratory
environments, enabling students to engage in
experiential learning while supporting teachers,
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peers, and mentors in guiding academic progress
(Perez et al., 2017).

Beyond personalization, Al transforms
assessment practices. Instead of relying solely on
summative examinations, Al systems generate
continuous, real-time feedback by tracking student
performance and identifying early warning signs of
academic struggle or disengagement. Predictive
analytics further support timely intervention by
detecting patterns that may indicate dropout risk or
declining performance (Bahadir, 2016).

Baker and Smith (2019) categorize Al applications
in education into three domains:

1. Learner-facing tools such as adaptive
learning platforms that tailor content to
individual learning trajectories.
that
administrative tasks, streamline grading,
detect plagiarism, and provide data-driven
feedback.

3. System-facing tools that support institutional

2. Teacher-facing  tools automate

decision-making by analyzing student

performance, faculty trends, and broader
operational metrics.

Within higher education, Al intersects with
every stage of the student lifecycle—from pre-entry
exploration of academic options to engagement,
progression, graduation, and alumni relations (Bates
& Hayes, 2017; Student Lifecycle Framework,
2012). Increasing computational capacity has
accelerated Al adoption across these stages,
enabling the integration of digital tutors, teaching
robots, learning analytics dashboards, adaptive
courseware, and various forms of human—machine
collaboration (Chen et al.).

Al has emerged as a core component of
contemporary educational systems, particularly in
contexts where large class sizes and heavy
enrolments limit individualized interaction. In such
environments, Al approximates personalized
tutoring at scale (Salmon, 2008; Williamson &
Eynon, 2020). Additionally, AI  supports
collaborative learning by forming peer groups,
synthesizing discussion insights, and guiding
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instructors in aligning student activities with
curricular objectives.

When integrated with immersive
technologies, Al further expands learning

possibilities through realistic simulations, remote
laboratories, and virtual instructional agents who
act as tutors or peers (Perez et al., 2017). These
tools not only enhance engagement but also enrich
practical understanding of complex concepts.

Al-enabled assessment systems represent a
significant shift in educational evaluation. Rather
than relying on isolated snapshots of student
achievement, Al facilitates continuous,
multidimensional assessments based on interactions
with digital materials, communication patterns, and
task completion behaviors. This supports the
development of learning environments that are
more equitable, responsive, and effective (Cope,
Kalantzis & Sersmith, 2021).

Collectively, the literature illustrates that Al
is reshaping the pedagogical landscape by
enhancing personalization, collaboration,
assessment accuracy, and institutional decision-
making. These transformations highlight AI's
potential to strengthen educational outcomes while
also underscoring the need for responsible,
equitable, and ethical implementation.

Problem Statement

Although digital education and artificial
intelligence (Al) tools are expanding rapidly across
schools and colleges, many classrooms continue to
face structural barriers such as inadequate
infrastructure, unequal access to devices, and a
shortage of well-trained teachers capable of
integrating Al effectively. Existing research
highlights the potential of AI to personalize
learning, yet there remains limited understanding of
how efficiently these tools function in real learning
environments and the extent to which they improve
classroom experiences.

This gap is significant because poor or
uneven Al implementation can widen learning
inequalities instead of reducing them. Teachers’ and
students’ perceptions also play a critical role in
determining the quality and effectiveness of digital
education. Additionally, concerns related to data
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privacy, ethical use of Al, and disparities in digital
access further complicate adoption.

Therefore, this study aims to examine the
current level of Al integration in classrooms and
analyze both teachers’ and students’ perspectives
regarding its adoption, benefits, and associated
challenges.

RESEARCH OBJECTIVES
1. To examine the current level of Al integration in
classrooms.

2. To analyze teachers’ perceptions, readiness, and
challenges in using Al tools.

3. To understand students’ experiences and
engagement with Al-based learning tools.

4. To identify the major barriers affecting Al
adoption, such as infrastructure, training, and
digital access.

5. To evaluate the benefits of Al in improving

classroom

personalized and

effectiveness.

learning

HYPOTHESIS
1. HI: Perceptions of AI’s impact and challenges

will have a significant positive relationship
with students’ overall perception of Al in

learning.
2. H2: Positive future outlook and risk
awareness of Al will be significantly

associated with perceptions of Al in learning.

CONCEPTUAL FRAMEWORK

The conceptual model illustrates how Al
integration in education is shaped by multiple
enabling conditions and intermediary factors. It
proposes  that  teacher  readiness,  digital
infrastructure, institutional support, and the
availability of Al tools act as the key independent
variables that create the foundation for Al adoption.
Their influence is channeled through mediating
variables such as ethical Al use, digital literacy, and
Al-based interactions, which determine how
effectively Al is implemented in real classroom
settings. These mediators ultimately contribute to
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improved dependent variables, including student | Experience in | No 47 56.6
engagement, personalized learning, teaching Education/ Experience
effectiveness, and overall learning performance. | Teaching
The model captures the pathway through which Al Less than 1 9 10.8
adoption evolves from institutional readiness to year
meaningful learning outcomes. 1-3 years 7 8.4
4-6 years 6 7.2
7-10 years 4 4.8
INDEPENDENT MEDIATING DEPENDENT More than 10 10 12.0
VARIABLES VARIABLES VARIABLES years
l
Teach.er. Readi.ness Ethical Use of Al Student Interpretatlon
&Digital Skills Engagement
[ The sample is dominated by younger
Digital s Personalized respondents aged 18-22 years (49.4%), with a
S i b e slight female majority (55.4%). More than half
= [ : (50.6%) are undergraduates and 45.8% are students,
Institutional Teaching .. . . ..
Support & Policies s T indicating a student-heavy sample with limited
teaching experience (56.6% have none). This means
Availability & Loaming the findings primarily reflect student perceptions of
G Performancie Al, not senior educators or administrators.
l | Table 2: Descriptive Statistics of Key Variables
Variable | N | Mini | Maxi | Mean Std.
ANALYSIS . . . mum | mum Deviation
Table 1: Consolidated Demographlc Profile of Perception | 83 | 5.00 | 25.00 | 17.83 3.97
Respondents of Al in
Variable Category Frequency | Percent ||Learning
(N =83) (%)
Age Below 18 4 4.8 Impact 83 | 5.00 | 25.00 | 17.63 3.87
years and
18-22 years 41 49.4 [|Challenges
23-27 years 14 16.9 ||of Al
28-35 years 2 24 Future 83 [ 5.00 | 25.00 | 17.58 | 3.71
3645 years 15 18.1 Outlook
Above 45 7 8.4 and Risk
years of Al
Gender Female 46 554
Male 37 44.6
Educational | UG 42 50.6 Interpretation
Qualification All mean values (=17.6-17.8) fall in the
PG 22 26.5 moderately positive range on a 5-25 scale.
Diploma/Cer 4 4.8 Respondents show general acceptance of Al in
tificate learning, though not strong enthusiasm. Standard
Others 15 18.1 deviations around 3.7-4.0 show noticeable
Occupation | Student 38 458 yariation in opinions, indicating mixed levels of
Professional 17 205 ¢onfidence and comfort with AL
Teacher 3 3.6
Researcher 1 1.2
Other 24 28.9
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Table 3: Pearson Bivariate Correlations

Table 5: Regression Coefficients

Note: Correlation is significant at the 0.01 level
(2-tailed).

Interpretation
e Perception of Al < Impact & Challenges: r =

0.389 (moderate positive)

e Perception of Al < Future Outlook & Risk: r
= 0.321 (small-moderate positive)

e Impact & Challenges <> Future Outlook &
Risk: r = 0.572 (strongest)

Respondents who acknowledge AI’s practical
impacts and challenges tend to have more favorable
perceptions. The strongest link suggests that how
individuals view current Al impacts strongly shapes
their expectations of future risks and opportunities.

Table 4: ANOVA for Regression Model

Model Sum of | df | Mean F Sig.
Squares Square
Regression | 213.803 2 |1 106.901 | 7.949 | .001
Residual 1075.836 | 80 | 13.448
Total 1289.639 | 82
Interpretation
The regression model is statistically

significant (F = 7.949, p = .001). However, it
explains only around 16-17% of the variance in
Perception of Al in Learning. This means other
unmeasured factors (digital skills, ethics awareness,
infrastructure) still play major roles.

Variables Perception | Impact & Future Predictor Unstan | Std. | Stan t Sig.
of Al in Challenges | Outlook dardize | Error | dard
Learning of Al & Risk dB ized
of Al Beta
Perception 1 .389%* 3271 (Constant) 9.56 2.16 — 442 | .000
of Al in
Learning Coomenges | 312 | 127 | 305 | 245 | ot6
Impact & 1 572k of AL g ' ' ' ' '
Challenges E
£ AT uture
o Outlook & 157 A33 | 147 | 1.18 | .242
Future ! Risk of Al
Outlook & Interpretation
Risk of Al

e Impact & Challenges of Al is a significant
positive predictor (p = .016).

e Future Outlook & Risk, although positively
associated, is not significant (p = .242).

This means respondents' perceptions of Al in
learning are shaped primarily by real, practical
impacts and challenges they experience, not their
abstract expectations about future risks.

FINDINGS BASED ON HYPOTHESES

Hypothesis 1 (H1):

Perceptions of Al's impact and challenges have a
significant positive relationship with the overall
perception of Al in learning.

Finding: Supported.

The regression results show that Impact and
Challenges of Al is a statistically significant
predictor of Perception of Al in Learning (p = .305,
p = .016). This indicates that respondents who
recognize the practical impacts and day-to-day
challenges of AI tend to hold more favorable
perceptions of Al in educational contexts. The
moderate correlation (r = .389) further reinforces
this relationship. Thus, awareness of immediate Al-
related experiences strongly shapes students’ and
teachers’ attitudes toward Al integration.
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Hypothesis 2 (H2):

Perceptions related to the future outlook and risks
of Al have a significant positive relationship with
the overall perception of Al in learning.

Finding: Not Supported.

Although the correlation between Future
Outlook & Risk and Perception of Al in Learning is
positive (r = .321), the regression analysis shows
the relationship is not statistically significant (
= .147, p = .242). This means long-term
expectations, uncertainties, or risk perceptions do
not meaningfully influence how respondents
currently view Al in their learning environment.
Instead, practical and immediate experiences matter
more than future-oriented beliefs.

IMPLICATIONS OF THE STUDY

1. Practical AI Experiences Shape Acceptance

The strongest predictor of perception is the
immediate “Impact and Challenges” students
encounter. Institutions must therefore prioritize
hands-on Al tools, teacher training, and support
systems that directly improve learners’ day-to-day
experience.

2. Technical Infrastructure and Training are
Critical

Although not included in the regression
model, demographic trends show younger
respondents dominate the sample, implying that Al
adoption depends heavily on digital literacy and
device availability. Institutions must address
infrastructural gaps before AI can create
meaningful learning outcomes.

3. Future Concerns Do Not Influence Current

Attitudes
Since future risks/outlooks did not
significantly affect perceptions, policymakers

should avoid focusing only on hypothetical fears.
Practical usability, reliability, and accessibility
should be top priorities.
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4. Need for Ethical Al
Implementation

The findings highlight that perceptions are
shaped by actual usage, suggesting an urgent need
for ethical Al deployment, addressing issues like

data privacy, bias, and equitable student access.

and Equitable

CONCLUSION

The study demonstrates that while students
and early-career learners hold moderately positive
views toward Al in education, these perceptions are
influenced primarily by their direct experiences
with Al-related activities and challenges. AI’s
potential for personalized learning, interactive
engagement, and  assessment is  widely
acknowledged, yet concerns such as infrastructure
limitations, unequal digital access, and lack of
trained educators remain barriers. The regression
results clearly indicate that immediate impacts—not
future expectations—drive overall perception,
highlighting the importance of investing in practical
Al tools, teacher readiness, and institutional support.
Overall, the study underscores the growing
relevance of Al in modern classrooms but also
emphasizes the need for responsible, well-
supported, and equitable implementation.

SCOPE FOR FUTURE RESEARCH

Future research should focus on broadening
the sample beyond predominantly young students to
include teachers, administrators, and mixed
respondent groups, enabling a deeper understanding
of institutional readiness for Al adoption. Studies
can also expand the construct range by examining
variables such as digital literacy, ethical awareness,
Al-related anxiety, infrastructural satisfaction, and
actual learning performance, which were not
captured in the present dataset. In addition, future
work may benefit from experimental or longitudinal
research designs to evaluate the long-term influence
of Al tools on learning outcomes and to observe
changes in perceptions over time. Comparative
studies between Al-enabled and traditional
classrooms can further clarify AI’s real impact on
engagement, assessment reliability, and academic
achievement. Finally, given existing digital
disparities, researchers should investigate equity
and access issues, particularly how socio-economic
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status and resource availability shape readiness,
adoption, and benefits of Al in education.
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