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Abstract—Chatbots are increasingly being adopted in the
field of education to provide academic support, enhance
learning experience, and improve accessibility of
information. The present study focuses on examining the
challenges and opportunities associated with the use of
chatbots in education and evaluates their effectiveness
and impact across different levels of study. The study
also identifies the factors influencing the perceived
impact of chatbots in educational settings. Primary data
was collected from students across undergraduate,
graduate, and doctoral levels using a structured
questionnaire consisting of statements related to
effectiveness, challenges, awareness, and usage of
chatbots. Reliability analysis confirmed high internal
consistency of the scale. ANOVA results revealed that
there is a significant difference in the effectiveness and
impact of chatbots among different levels of study.
Further, regression analysis indicated that perceived
effectiveness and awareness significantly predict the
impact of chatbots in education. The findings suggest
that chatbot implementation strategies should be
designed considering level-specific academic needs and
awareness levels to maximize their educational impact.
The study contributes to understanding the role of
chatbots in enhancing academic support and highlights
the need for customized chatbot deployment in
education.

Index Terms—Artificial Intelligence in Education,
Chatbots in Education, Chatbot Impact, Educational

Technology, Chatbot Effectiveness, Digital Learning,
Higher Education, Student Perception

L INTRODUCTION

The integration of technology in education has
transformed the way students access information,
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interact with academic content, and engage in the
learning process. With the advancement of artificial
intelligence, chatbots have emerged as an important
tool in the educational domain, offering automated,
instant, and interactive academic support. Chatbots are
capable of responding to student queries, providing
explanations, assisting in research activities, and
supporting academic decision-making. Their ability to
offer immediate responses and personalized assistance
makes them a valuable educational resource.
Educational institutions are increasingly exploring the
use of chatbots to improve student engagement,
enhance accessibility of academic resources, and
provide continuous academic support beyond
classroom hours. Chatbots can assist students in
understanding concepts, clarifying doubts, and
guiding them through academic tasks. They also
support faculty and administrative functions by
handling repetitive queries and improving efficiency.
Despite the increasing use of chatbots, several
challenges exist in their implementation and
effectiveness. Students at different academic levels
have different learning requirements, expectations,
and academic complexities, which may influence their
perception of chatbot effectiveness and impact.
Further, awareness and usage of chatbots also play a
significant role in determining their usefulness in
education.

Therefore, it becomes important to examine the
challenges and opportunities of chatbots in education
and understand the factors influencing their
effectiveness and impact. The present study attempts
to analyse the effectiveness and impact of chatbots
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across different levels of study and identify the key
predictors influencing their impact in education.

II. LITERATURE REVIEW

The current academic discourse on the integration of
chatbots in education is characterized by a "disruptive
phase" that balances unprecedented pedagogical
potential against complex ethical dilemmas (Frontiers
in Education, 2025; Foster, 2026). On the side of
opportunity, literature identifies chatbots as primary
catalysts for personalized and adaptive learning; these
tools act as 24/7 virtual tutors that scaffold critical
thinking and provide interactive-constructive
feedback (Zapata-Rivera et al., 2024; Chen et al,,
2024). Studies by Redondo-Duarte et al. (2024) and
Wiboolyasarin et al. (2025) emphasize that this instant
feedback significantly boosts student retention and
course completion rates in online environments.
Furthermore, chatbots facilitate self-regulated learning
(SRL) and metacognition by allowing students to
navigate their own learning paths (Badger et al., 2026;
Wang & Xue, 2024; Briinner et al, 2024). In
specialized fields, AI agents support language
acquisition by serving as  non-judgmental
conversational partners that lower evaluative anxiety
(Tai & Chen, 2024; Jeon et al., 2024) and assist in
STEM visualization, helping students model complex
calculus or engineering concepts (Gouia-Zarrad &
Gunn, 2024). Institutionally, the automation of routine
tasks—such as grading and administrative queries—is
seen as a vital step toward instructional efficiency,
allowing educators to focus on mentorship (Ilieva et
al., 2023; Davar et al., 2024; Rajasekaran et al., 2024).
Global bibliometric trends indicate that the U.S. and
Taiwan lead this "Virtual Teaching Assistant"
revolution (Hwang & Chang, 2023; Liu & Duffy,
2023), with increasing focus on supporting
neurodivergent learners and international students
through text simplification and linguistic bridging
(Smith, 2025; Bimpong et al., 2025).

Despite these gains, a significant portion of the
literature focuses on the formidable challenges and
structural risks inherent in Al adoption. The most
pervasive concern is the threat to academic integrity,
with researchers warning of a "plagiarism pivot"
where generative tools bypass traditional assessment
models (Pitts et al., 2025; Dhamija & Dhamija, 2025).
This has led to a call for "Al-resistant”" assessment
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designs that prioritize process over final output (Elliott
et al., 2025). Cognitive concerns are also prevalent;
studies suggest that over-reliance on Al can lead to
"mental inertia," a decline in problem-solving speed,
and a degradation of original writing quality (Kim &
Zhang, 2025; Essien et al., 2024; Edpij, 2024).
Ethically, the literature highlights the "dark side" of
automation, specifically algorithmic bias, cultural
erasure, and the frequency of "hallucinations" in
critical fields like medical education (Davar et al.,
2024; Lopez, 2024; Heil et al., 2025). Data privacy
remains a high-stakes hurdle, with ongoing debates
regarding student anonymity and the security
vulnerabilities of EdTech platforms (Saleh et al., 2025;
Thompson, 2025; Davies, 2024).

From a socio-emotional perspective, the transition to
Al-mediated classrooms has introduced technostress
and a potential "well-being divide," where the erosion
of the human teacher-student connection leads to
social isolation (PMC, 2025; White, 2024). This shift
requires a redefinition of the teacher’s role, moving
toward a model of hybrid intelligence that necessitates
intensive Al literacy training to prevent educator
burnout (Kumar, 2025; Gomez, 2024; Ivkovic &
Dijuric, 2025). Concerns regarding equity also emerge,
as the paywalling of advanced Al could widen the gap
between well-funded and underserved institutions
(Patel, 2025). Moving forward, the consensus in recent
syntheses—including works by MDPI (2025) and
Zhao (2024)—suggests that the long-term efficacy of
chatbots depends on moving "beyond the hype"
toward a unified theory of Al-augmented learning
(Foster, 2026). This includes establishing ethical
guidelines for research (Singh, 2024), improving the
"uncanny valley" effects of pedagogical avatars
(O'Neil, 2025), and ensuring that Al serves as a tool
for inclusive and scaled quality education rather than
a replacement for human agency (Kingchang et al.,
2024; Nguyen, 2024; Taylor, 2025). Ultimately, the
literature calls for a balanced approach that integrates
gamified engagement and explainable Al (Lee, 2025;
Miller, 2024) with robust legal frameworks to protect
the future of standardized testing and student
authorship (Robinson, 2024; Zhang, 2024; Brown,
2025; Muller, 2025
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I1I. RESEARCH METHODOLOGY

The present study is descriptive and analytical in
nature and focuses on examining the challenges and
opportunities associated with the use of chatbots in
education. The study is based on primary data
collected from students across different levels of
study, namely undergraduate, graduate, and doctoral
levels.

A structured questionnaire was used as the data
collection instrument. The questionnaire consisted of
24 statements measuring perceived effectiveness,
perceived challenges, awareness, and impact of
chatbots in education. The responses were recorded
using a Likert scale to capture the perception of
respondents.

Convenience sampling method was used for data
collection. The total number of wvalid responses
collected for the study was 175.

The reliability of the scale was tested using
Cronbach’s alpha to ensure internal consistency of the
measurement instrument. Inferential statistical tools
such as ANOVA were used to examine the difference
in effectiveness and impact of chatbots across different
levels of study. Further, regression analysis was
applied to identify the factors predicting the perceived
impact of chatbots in education.

The statistical analysis was conducted using MS Excel
and SPSS software.

IV. DATA ANALYSIS AND FINDINGS

Cronbach's | Cronbach's Alpha Based on | N of
Alpha Standardized Items Items
875 873 24
Table 1: Reliability Statistics

The statements on challenges and impact of using
chatbots in education consist of 24 individual
statements. The Cronbach’s alpha value is observed to
be 0.875 (Table 1: Reliability Statistics), indicating
high reliability and showing that the statements have
strong internal consistency in measuring the
underlying concept.
HO: Mean effectiveness of using chatbots in
education is same for all levels of study
(Undergraduate, Graduate, Doctorate)
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HI: Mean effectiveness of using chatbots in
education is different for all levels of study
(Undergraduate, Graduate, Doctorate)

Based on the observations in Table 2: ANOVA for

Mean effectiveness of using chatbot in level of study,

the p value is 0.004, which is less than 0.05. Therefore,

we conclude that the mean effectiveness of using
chatbots in education is different for all levels of study

(Undergraduate, Graduate, Doctorate).

Mean effectiveness of using chatbot in level of

study
Sum of daf Mean F Sig.
Squares Square
Between 4.537 3 1.512 | 4.687 | .004
Groups
Within 55181 | 171 323
Groups

Total 59.718 | 174
Table 2: ANOVA for Mean effectiveness of using
chatbot in level of study

The difference in mean effectiveness among
undergraduate, graduate, and doctoral students
indicates that their academic requirements, learning
complexity, and expectations from chatbot usage
differ. Undergraduate students may use chatbots
mainly for understanding concepts and preparing for
examinations. Graduate students may use chatbots for
research  support, academic referencing, and
assignment preparation. Doctoral students may expect
more advanced academic assistance such as literature
search and domain-specific guidance. Educational
institutions should consider developing level-specific
chatbot functionalities so that academic support can be
provided effectively to all levels of study.

HO: Mean impact of using chatbots in education
is same for all levels of study
(Undergraduate, Graduate, Doctorate)

HI: Mean impact of using chatbots in education
is different for all levels of study
(Undergraduate, Graduate, Doctorate)

Based on the observations in Table 3: ANOVA for

Mean Impact as p value =0.005 we conclude that Mean

impact of using chatbots in education is different for

all levels of study (Undergraduate, Graduate,

Doctorate).

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 11008



© May 2026 | IJIRT | Volume 12 Issue 12 | ISSN: 2349-6002

Mean Impact

Sum of Df Mean F Sig.
Squares Square
Between 3.518 3 1.173 | 4.379 | .005
Groups
Within | s 204 | 171 | 268
Groups

Total 49312 | 174
Table 3: ANOVA for Mean Impact

The difference in mean impact among undergraduate,
graduate, and doctoral students shows that the
perceived benefits of chatbots vary across different
academic levels. Undergraduate students may
experience higher impact as chatbots help them in
providing quick answers and academic assistance.
Graduate students may experience impact in terms of
support for academic work and referencing. Doctoral
students may experience relatively lower impact if
chatbot responses do not provide sufficient depth
required for advanced research. Therefore, chatbot
implementation should focus on academic
customization so that chatbot features can meet the
requirements of students at different levels of study.
Model formulation: Mean Perceived impact of
chatbots can be predicted by Mean Perceived
effectiveness of using chatbots, Mean perceived
challenges faced while using chatbots, Awareness of
using chatbots, Usage of chatbots, field of study and
level of study.

Regression Model Summary
R Adjusted Std. Error of
Model R R .
Square the Estimate
Square
4 5554 307 295 44688

Table 4: Regression Model Summary

The model summary in Table 4: Regression Model
Summary shows that the R square value is 0.307,
indicating that 30.7% of the variation in mean
perceived impact of using chatbots in education is
explained by mean perceived effectiveness, mean
perceived challenges, and awareness of using
chatbots.
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ANOVA®
Sum Mea
of n
Model Df F Sig.
ode Squar Squa '8
es re
Regressi | 15.16 253 | .00
.054
on 3 31505 10 0d
4 | Residual 314 17 .200
9 1
49.31 | 17
Total ) 4

Table 5: Regression Output (ANOVA Table)

HO: Prediction model is insignificant.

HI: Prediction model is significant.

Based on the Table 5: Regression Output (ANOVA
Table), the p value is 0.000, which is less than 0.05.
Therefore, we conclude that the prediction model is
significant and can be used to predict the mean impact
of using chatbots in education.

Coefficients
Unstandard | Standard
ized ized
Coefficient | Coeffici Si
Model S ents t '
Std. &
B Erro Beta
r
(Constan 24 1 .0
. 22
t) 336 > 71 14
mean
. 771 .0
effective | .455 | .058 501 98 | 00
ness
Mean
18 | .0
challeng | .114 | .061 121 77 | 62
es
Are you
aware of
h
Cbatil;Ots 271 | 121 143 2210
eme - ' ' 41 | 26
used in
educatio
n?
a. Dependent Variable: mean impact

Table 6: Regression Coefficients for Predicting Mean
Impact of Using Chatbots in Education
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Based on Table 6: Regression Coefficients for
Predicting Mean Impact of Using Chatbots in
Education, the p value for mean effectiveness is 0.000
and for awareness of using chatbots is 0.026, which are
less than 0.05, indicating that these variables
significantly predict the mean impact of using chatbots
in education. The p value for mean challenges is 0.062,
which is greater than 0.05, indicating that mean
challenges do not significantly predict the impact of
using chatbots in education.

Therefore, the most significant variables influencing
the mean impact of using chatbots in education are
mean effectiveness and awareness of using chatbots.

V. CONCLUSION

The present study examined the challenges and
opportunities associated with the use of chatbots in
education and evaluated their effectiveness and impact
across different levels of study. The findings of the
study indicate that chatbots are increasingly being
recognized as an important academic support tool;
however, their effectiveness and impact vary
significantly across undergraduate, graduate, and
doctoral levels.

The results of ANOVA analysis confirmed that there
is a significant difference in the perceived
effectiveness and impact of chatbots among different
levels of study. This indicates that students at different
academic levels have different expectations, academic
requirements, and learning complexities, which
influence their perception and usage of chatbots.
Undergraduate students benefit from chatbots in terms
of concept clarity and quick responses, whereas
graduate students utilize chatbots for academic
referencing and research support. Doctoral students
require advanced and domain-specific support, which
may currently be limited in chatbot applications.
Further, regression analysis revealed that perceived
effectiveness and awareness of chatbots significantly
influence their perceived impact in education. This
suggests that improving the effectiveness and
increasing awareness of chatbot usage can enhance
their academic impact. Perceived challenges showed
relatively lower influence, indicating that students are
willing to adopt chatbots despite certain limitations.
Overall, the study concludes that chatbots have
significant potential to support educational activities,
but their implementation needs to be aligned with
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academic level requirements, awareness levels, and
academic expectations to maximize their benefits.

VL IMPLICATIONS OF THE STUDY

The findings of the study have important implications
for educational institutions, developers, and academic
stakeholders.

Educational institutions can utilize chatbots as an
academic support tool to enhance student learning and
engagement. However, chatbot deployment should be
designed based on academic level requirements.
Undergraduate students can benefit from chatbots
providing conceptual explanations and exam
preparation support, graduate students can be
supported with research assistance and referencing
tools, and doctoral students require advanced
academic support such as literature search and
domain-specific guidance.

The study also highlights the importance of creating
awareness among students regarding chatbot usage.
Institutions should provide training and orientation
programs to improve awareness and effective
utilization of chatbots.

From a technological perspective, chatbot developers
should focus on improving chatbot effectiveness,
accuracy, and academic depth to support advanced
learning requirements. Customization and academic
integration of chatbot functionalities can improve their
acceptance and usefulness.

The study also provides scope for policymakers and
educational administrators to integrate chatbot
technology as part of digital learning initiatives to
enhance academic efficiency and student support
services.
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