Ind. Jr. of Mod. Res. and Rev PEER-REVIEWED JOURNAL

Volume 4 Issue 6 [Jun] Year 2026

Indian Journal of
Modern Research and Reviews

This Journal is a member of the ‘Committee on Publication Ethics’
Online ISSN:2584-184X

Research Article

Indian Journal of

Modern Rescarch
and Reviews

B

MIRIR

i

The Impact of Artificial Intelligence Tools on Students' Learning

Outcomes in Higher Education

Abhishek Nain

Assistant Professor, Doon Valley College of Education, Chirao, Karnal, Haryana, India

Corresponding Author: * Abhishek Nain

Abstract

The rapid integration of artificial intelligence (Al) tools into higher education has transformed
how students learn, study, and engage with academic content. Tools such as ChatGPT,
Grammarly, Quillbot, and adaptive learning platforms are now widely used by university
students for writing, problem-solving, research, and self-paced study. This paper examines
how these Al tools influence students' learning outcomes, including academic performance,
critical thinking, engagement, and self-regulated learning. A mixed-method approach was
followed, combining a survey of 312 undergraduate and postgraduate students with secondary
analysis of recent academic literature. The findings suggest that Al tools improve productivity,
help students understand difficult concepts faster, and support personalised learning. However,
results also reveal concerns related to over-reliance, weakened critical thinking, and academic
dishonesty. Quantitative analysis showed a statistically significant improvement in assignment
quality and study efficiency among regular Al users, while qualitative responses indicated
mixed feelings about long-term skill development. The study concludes that Al tools, when
used responsibly and supported by clear institutional guidelines, can meaningfully enhance
learning outcomes. The paper recommends that universities develop Al literacy programs and
rethink assessment design to balance the benefits and risks of Al integration in classrooms.
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1. INTRODUCTION

Over the last few years, artificial intelligence has moved from
being a research topic to becoming an everyday part of student
life. Tools like ChatGPT, Gemini, Copilot, and Perplexity are
now used by students for writing essays, summarizing notes,
solving coding problems, and even preparing for exams. What
used to take hours of library work can now be done in minutes,
and this shift has changed not just how students’ study but also
how teachers teach [1]. The growing availability of free and
low-cost Al platforms has made these tools accessible even to
students in smaller universities and developing countries [2].
Higher education has always been about more than just
memorizing facts. It is meant to build critical thinking,
problem-solving, and independent learning. The question many
educators are asking today is whether Al tools support these
goals or quietly weaken them [3]. Some students report that Al
helps them understand topics they once found confusing, while
others admit they sometimes copy answers without really
learning [4]. This mixed reality makes the topic worth studying
carefully.

Several recent studies have looked at the use of generative Al in
classrooms, but most focus either on teachers' opinions or on a
single tool like ChatGPT [5]. There is still limited research that
looks at the actual impact on student learning outcomes across
different subjects and skill levels. Also, much of the existing
work was done in Western universities, and the experience of
students in Asian higher education systems, where competition
and exam pressure are high, has not been fully explored [6].
This paper tries to fill that gap by studying how Al tools affect
the learning outcomes of students in universities, particularly in
India and similar settings. The research focuses on three main
questions. First, how do Al tools influence students' academic
performance and study habits? Second, what are the perceived
benefits and risks from the students' point of view? Third, how
can universities create a healthy environment where Al supports
learning instead of replacing it [7]?

The study matters because Al is not going away. Banning it has
not worked in most universities, and pretending it does not exist
is no longer realistic. Understanding how students actually use
these tools, and what it does to their learning, is the first step
toward building policies that are practical and fair. The rest of
this paper is organized as follows. The next section reviews
recent literature on Al in education. After that, the methodology
and experimental setup are explained. The results section
presents the survey findings with supporting figures and tables.
The paper ends with a discussion and conclusion that
summarize the key takeaways and suggest directions for future
work.

2. LITERATURE REVIEW

Research on Al in education has grown rapidly since the public
release of ChatGPT in late 2022. Early studies mostly focused
on the novelty of these tools, but more recent work has begun to
examine actual learning impact. A study on undergraduate
students found that those who used generative Al for
assignment support scored higher in initial drafts but did not
always show better understanding during oral evaluations [8].

This suggests that Al helps with output but not always with
deep learning.

Other researchers have explored how Al affects writing skills.
One large-scale survey across multiple universities showed that
students who used Al writing assistants regularly produced
more grammatically clean essays, but the originality of ideas
often dropped [9]. This raises concerns about whether students
are developing their own voice or simply polishing Al-
generated content. Similar patterns were observed in
engineering and computer science courses, where students used
Al for code generation and reported saving time, but struggled
when asked to debug or explain the same code in class [10].
The concept of self-regulated learning has also been studied in
the context of Al Self-regulated learners plan, monitor, and
reflect on their own study. Some researchers argue that Al can
support this by giving instant feedback and personalized hints,
while others warn that constant access to ready answers may
reduce the effort students put into thinking on their own [11].
The balance between scaffolding and dependency is still being
debated.

From an institutional perspective, universities are struggling to
keep up. Many have updated their academic integrity policies,
but enforcement is difficult because current Al detection tools
are not fully reliable [12]. False positives have led to cases
where genuinely original student work was flagged, damaging
trust between students and faculty. Researchers suggest that
instead of focusing only on detection, institutions should
redesign assessments to focus on process, oral defense, and in-
class work [13].

Overall, the literature shows a clear pattern. Al tools offer real
benefits in efficiency, accessibility, and personalization, but
they also bring risks related to skill development, integrity, and
equity. Most studies agree that the outcome depends heavily on
how the tools are used, not just whether they are used. This
study builds on that understanding by collecting fresh data from
current students and examining how their actual usage patterns
connect to their learning outcomes.

3. METHODOLOGY

This study used a mixed-method research design, combining
quantitative survey data with qualitative interview responses. A
mixed approach was chosen because it allows numerical
patterns to be interpreted alongside personal student
experiences, giving a more complete picture of Al's impact on
learning [14].

The target population was undergraduate and postgraduate
students from universities in northern India, across disciplines
including engineering, management, social sciences, and
humanities. A total of 312 valid responses were collected
through an online questionnaire distributed over six weeks. The
sample was selected using convenience and snowball sampling,
with care taken to include students from different academic
years and gender groups [15].

The survey contained 24 questions divided into four sections:
demographic information, frequency and type of Al tool use,
perceived impact on learning outcomes, and concerns regarding
academic integrity. A five-point Likert scale was used for most
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items, ranging from "strongly disagree" to "strongly agree." In
addition, 18 students were interviewed in semi-structured online
sessions to capture deeper reflections [16].
For analysing the quantitative data, descriptive statistics were
calculated, followed by correlation and regression analysis. The
learning outcome index (LOI) for each student was computed
as a weighted average of self-reported improvements in
understanding, assignment quality, and study efficiency. The
formula used was:
wiU + wyA + wsS
LOI =

w; +w, +ws

where U represents the understanding score, A represents the
assignment quality score, S represents study efficiency score,
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and w;,w,,w; are the assigned weights (0.4, 0.3, 0.3,
respectively).

To examine the relationship between AI usage intensity and
learning outcomes, a simple linear regression model was
applied:

LOI; = By + B1(Alyse;) + B, (Studyyours;) + €;

Reliability was checked using Cronbach's alpha, which came
out to 0.82, indicating good internal consistency [17]. Ethical
clearance was obtained from the institutional review committee,
and all participants gave informed consent. Confidentiality was
maintained by anonymizing responses.
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Academic

performance

Critical thinking
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Author’s construct, 2026.

Figure 1: Conceptual Framework of the Study

4. Experimental Setup

The experimental setup was designed to capture both real usage
patterns and controlled comparisons. Students were grouped
into three categories based on self-reported frequency of Al tool
use: low users (less than 2 times per week), moderate users (3
to 5 times per week), and heavy users (more than 5 times per
week). This grouping allowed comparison of learning outcomes
across usage intensity.

To support the analysis, a controlled mini-experiment was
added. A subset of 60 volunteer students was given two short
academic tasks, one to be completed with Al assistance and one
without, in counterbalanced order. The tasks were evaluated by
two independent faculty members using a standard rubric
covering accuracy, originality, and depth of understanding.
Inter-rater reliability was calculated using Cohen's kappa,
which gave a value of 0.79, considered acceptable for
educational research.

The improvement ratio for each student was calculated using:

Scorey; — Scoreyoar
= >= % 100

Scoreyoar

where Scorey;is the rubric score on the Al-assisted task and
Scorepy,aisthe score on the non-Al task. A positive IR
indicates that Al assistance improved task performance, while a
negative IR suggests it weakened it.

All survey responses and rubric scores were entered into SPSS
version 28 and Microsoft Excel for analysis. Outliers were
identified using interquartile range methods and were checked
manually before being removed. Missing data, which accounted
for less than 3% of responses, were handled using mean
imputation.
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Figure 2: Research Methodology Flow Diagram
5. RESULTS
The survey results provided several US?fUI 1n51ght§ into }_IOW students who use Al tools more often tend to report better
students currently use Al tools and how it affects their learning. learning outcomes, at least in their own perception.
Out of 312 respondents, 78% reported using at least one Al tool
regularly for academic work. ChatGPT was the most common, Table 2: Regression Results for Predictors of Learning Outcome Index
used by 71% of the sample, followed by Grammarly (54%) and
Quillbot (39%). Most students reported using Al primarily for Predictor | Coefficient(§) | Std.Error | t-value | p-value
. .. .. . . Constant 1.82 0.21 8.67 0.000
assignment writing, summarizing reading material, and Al Usage
clarifying difficult concepts. Tntensity 046 0.07 6.57 | 0.000**
Study %
Table 1: Demographic Profile of Respondents Hours 021 0.08 2.63 0.009
Al Literacy *
Category Sub-group Count Percentage Score 0.18 0.06 3.00 0.003
Gender Male 168 53.8% *Note: R2=0.41, Adjusted R2=0.39, **p <0.01, p < 0.05
Female 142 45.5%
0,
Lovel P&iﬁ;ﬁ;&i;& < 2(2)1 604.741; In the controlled experiment, the average improvement ratio
. 0 . .
Postgraduate 111 35.6% (IR) for Al-assisted tasks was 22.6%, suggesting that AI clearly
Discipline Engineering 124 39.7% helped students perform better on short academic tasks.
Management 78 25.0% However, the originality scores within the rubric showed a
Social Sciences 64 20.5% small decline of about 8% in Al-assisted work, hinting at the
Humanities 46 14.8%

trade-off between polish and creativity.

Qualitative interviews supported these numbers. Students often
described Al as a "study partner" or "first draft generator.”
Many said it helped them save time, especially when they were
stuck on a topic. But several also admitted that when they used
Al too much, they felt less confident during in-class discussions
and exams. One postgraduate student said it felt like "the
answers were there, but the thinking was missing."

The mean Learning Outcome Index (LOI) for heavy users was
3.92 out of 5, compared to 3.41 for moderate users and 2.87 for
low users. The regression analysis showed that AI usage
intensity was a significant predictor of LOI (\beta 1 = 0.46, p <
0.01), even after controlling for study hours. This indicates that
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Figure 4: Comparison of Task Performance with and Without Al Assistance

When asked about concerns, 64% of students said they worried
about becoming too dependent on Al, and 47% admitted that
they sometimes submitted Al-generated text without much
editing. Interestingly, students with higher self-reported Al
literacy were less likely to misuse the tools, suggesting that
training and awareness play an important role.

Table 3: Self-Reported Concerns About Al Use

Concern Strongly Agree + Agree (%)
Becoming too dependent on Al 64%
Reduced critical thinking 52%
Submitting Al text with minimal edits 47%
Worry about being caught by 399
detectors
Al giving wrong information 71%

6. DISCUSSION

The findings of this study show that Al tools have become a
regular and meaningful part of student life in higher education.
The positive impact on assignment quality and study efficiency
is clear, both in the survey data and in the controlled
experiment. Students feel that AI helps them learn faster,
especially when they are dealing with unfamiliar topics or
working under tight deadlines. This is consistent with the
broader idea that technology can support learning when used
thoughtfully.

However, the results also raise important concerns. The dip in
originality scores during the controlled experiment, along with
student admissions about over-reliance, points to a real risk. If
students depend on AI for the thinking part of their
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assignments, the long-term effect on skill development could be
negative, even if short-term grades look good. This trade-off is
something universities cannot afford to ignore.

Another important finding is the role of Al literacy. Students
who understood the limitations of Al, who knew when to trust it
and when to verify, reported better outcomes and fewer
integrity issues. This suggests that the solution is not to block
Al but to teach students how to use it well. Al literacy could
become as important as digital literacy was a decade ago.

The study also found differences across disciplines.
Engineering students used Al mostly for coding and problem-
solving, while humanities students used it more for writing and
idea generation. This shows that any university policy on Al
needs to be flexible enough to fit different academic contexts. A
one-size-fits-all rule is unlikely to work.

There are some limitations to acknowledge. The sample was
drawn mostly from northern Indian universities, so the findings
may not fully apply to other regions. Self-reported data also has
its usual issues of bias, since students may overstate or
understate their Al use. Future research could include larger
samples across different countries and use objective measures
like browser logs or course performance records over multiple
semesters.

7. CONCLUSION

This study set out to understand how Al tools are affecting
student learning outcomes in higher education. The evidence
shows a clear story with two sides. On one hand, Al tools
genuinely help students perform better on academic tasks, save
time, and access support that was not available before. On the
other hand, they also create risks around dependency, weakened
critical thinking, and academic integrity.

The way forward is not to fight Al or to embrace it blindly.
Universities need to create environments where Al is treated as
a learning partner rather than a shortcut. This means
redesigning assessments to focus more on process and
reasoning, offering Al literacy programs, and updating integrity
policies to reflect the new reality. Teachers also need support to
adapt their methods, since many of them are still figuring out
how to handle Al in their classrooms.

For students, the takeaway is simple but important. Al can help
them go further and faster, but only if they stay in the driver's
seat. Using Al to skip thinking will save time today but cost
skills tomorrow. The real benefit comes when students use Al
to ask better questions, explore more deeply, and verify what
they learn.

In conclusion, artificial intelligence is reshaping higher
education in ways that are still unfolding. Its impact on learning
outcomes is real, measurable, and largely positive when used
responsibly. The next few years will be critical for institutions,
teachers, and students to find the right balance, and continued
research in this area will be essential to guide that journey
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