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Abstract

This study explores the transformative role of Al-driven applications in engineering education and their impact on student wellbeing.
With the rapid advancement of emerging technologies, there is an urgent need to understand how Al can enbance educational outcomes
while promoting holistic development among engineering students. Utilizing a mixed-methods approach, this research combines
quantitative surveys and qualitative interviews to assess the effectiveness of Al tools, including intelligent tutoring systems and adaptive
learning technologies. The findings reveal that Al applications significantly improve learning ountcomes and enbance student wellbeing
by providing personaliged learning paths, reducing cognitive load, and fostering engagement with educational materials. Furthermore,
adaptive technologies support emotional resilience and a sense of belonging, which are critical for student success. This research emphasizes
the importance of integrating Al with student-centric pedagogical strategies to create a more adaptive and supportive educational
environment, ultimately contributing to sustainable transformations in engineering education.

Keywords: Al in education, engineering student wellbeing, learning technologies, educational transformation, adaptive learning,
personalized education.

Introduction

The integration of Artificial Intelligence (Al) in education has gained substantial momentum, particularly
in engineering disciplines, where complex problem-solving, critical thinking, and innovation are essential
for student success. Al has been shown to revolutionize educational experiences by providing adaptive
learning environments, automating administrative tasks, and offering personalized learning pathways
(Algahtani, N., Wafula, Z., 2024; Khine, M.S., 2024; Kurni, M., et al., 2023). The rise of Al-driven tools,
such as intelligent tutoring systems, virtual assistants, and data analytics platforms, has enabled a shift from
traditional, one-size-fits-all teaching models to more student-centered approaches. For example, intelligent
tutoring systems have demonstrated the potential to enhance student performance by adjusting content to
match the individual learning pace (Lin, CC,, et al.,2023). As Al technologies continue to advance, their
application in engineering education is becoming increasingly prominent, offering a way to both improve
academic outcomes and address the holistic needs of students.

Problen: Statement

Despite the advantages of Al in education, several challenges persist in engineering education, especially
with respect to student wellbeing. Traditional educational models often overlook the diverse needs of
students, leading to academic pressure, stress, and disengagement (Aler Tubella, A., et al., 2024; Pedro, F.,
et al., 2019). Engineering students, in particular, faces significant challenges due to the demanding nature
of their coursework, which can negatively affect their emotional and mental health. The lack of personalized
support in the current educational framework exacerbates these issues. Emerging Al-driven applications,
however, present a unique opportunity to address these gaps by providing tailored learning experiences and

! Assistant Professor, Department of English, Petiyar University, Salem. Email: snekhasti@gmail.com Otcid ID: https://otcid.org/0000-0003-
3761-5503

2 Assistant Professor (St), School of Social Sciences and Languages,Vellore Institute of Technology, Chennai. rajitha k@vit.ac.in

3 Assistant Professor ( English), School of Social Sciences and Languages, VIT Chennai. divya.m@vit.ac.in

+ Assistant Professor of English, Easwari Engineering College, Chennai. premkishor.sk@eec.srmrmp.edu.in

5 Research Scholat, Department of English, Chikkanna Government Atrts College, Tirupur. ilakyatamil@gmail.com

¢ Assistant Professor, M.Kumarasamy College of Engineering, Thalavapalayam, Karur. prabhashan81@gmail.com

2211


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v4i1.6042

Journal of Ecohumanism

2025

Volume: 4, No: 1, pp. 2211- 2219

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

Richter et al., 2019).
Objectives
This study aims to achieve the following objectives

1. Exploring Al-driven tools in education: To examine how Al applications are being used to transform
the educational landscape for engineering students.

2. Analyzing their effects on student engagement and well-being: To assess the impact of Al
technologies on improving student engagement and reducing stress levels by providing adaptive, supportive
learning environments.

3. Investigating how emerging learning technologies contribute to holistic learning: To explore the
role of emerging technologies, such as virtual reality (VR), augmented reality (AR), and data analytics, in
promoting holistic learning experiences that cater to both academic and well-being needs (Almufarreh, A.,
& Arshad, M., 2023).

Research Questions
This research is guided by the following key questions:

1. How do AI applications transform engineering education?: What specific Al-driven tools and
systems have the most significant impact on improving the learning experiences of engineering students?

2. What are the well-being benefits of Al-driven learning for students?: How do Al applications
contribute to reducing stress and enhancing the overall emotional and academic wellbeing of engineering
students?

3. How do emerging learning technologies contribute to holistic learning?: What is the role of
technologies such as Al, VR, and AR in promoting a comprehensive, student-centered learning
environment?

Literature Review
Al in Education

Artificial Intelligence (AI) has reshaped educational practices by providing personalized and adaptive
learning experiences. Research has consistently demonstrated that Al-driven tools, such as intelligent
tutoring systems, machine learning algorithms, and natural language processing, can enhance student
engagement and academic performance by tailoring educational content to individual learning preferences
and needs (Holmes, W., 2020). For example, Luckin, R., & Holmes, W (2016) argued that Al systems have
the potential to provide dynamic, real-time feedback to students, fostering deeper engagement with learning
materials (Luckin, R., & Holmes, W., 2016). Moreover, Al-based platforms such as adaptive quizzes and
virtual classrooms have been found to significantly improve student outcomes by allowing students to
progress at their own pace (Castillo-Martinez, I et al., 2024; Onesi-Ozigagun, O et al., 2024; VanLehn,
2011). While AI has demonstrated significant potential, there remains a need to explore its effects on
engineering education, particularly concerning how Al can address the unique learning challenges of
engineering students.

Wellbeing in Engineering Education

Engineering students are known to face high levels of academic pressure, stress, and mental health
challenges due to the rigorous nature of their curriculum (Asghar, M., Minichiello, A., & Igbal, A., 2022;
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Dai, Y. et al., 2020; Williams, R., Alghowinem, S., & Breazeal, C., 2024 ). Emergmg reseatch has begun to
explore the role of educational technologies, mcludmg Al in promoting student wellbeing by reducing
stress and fostering a more supportive learning environment. For example, students who used Al-driven
personalized learning platforms reported a greater sense of control over their learning process, which
contributed to reduced anxiety and improved emotional wellbeing (Konstantinidis, A., 2024; Lillywhite, B.,
& Wolbring, G., 2024). Additionally, a study by Zawacki-Richter, O et al. (2019) highlighted the importance
of Al in providing mental health support services, such as chatbots and virtual counselling systems, that are
accessible to students 24/7 (Zawacki-Richter, O.et al., 2019). However, there remains limited research on
how Al can specifically address the well-being needs of engineering students, a critical gap this study seeks
to address.

Ewmserging Learning Technologies

In addition to Al several emerging learning technologies have shown potential for enhancing both learning
outcomes and student wellbeing. Virtual Reality (VR) and Augmented Reality (AR), for example, are
increasingly being integrated into educational environments to create immersive learning experiences that
can enhance student engagement and reduce cognitive overload (Xu, Z., 2024). These technologies offer
engineering students the opportunity to visualize complex concepts in a more interactive and intuitive
manner, potentially reducing frustration and improving conceptual understanding. Furthermore, data
analytics and gamification have been widely adopted in educational settings to provide real-time insights
into student progress and to motivate students through game-based learning elements (Al-Ansi, A. et al.,
2023). While these technologies hold promise, their long-term effects on student wellbeing and emotional
development remain underexplored, particularly in the context of engineering education.

Challenges and Gap

Despite the potential of Al and emerging technologies in education, significant challenges remain in their
integration, particularly in fostering student wellbeing. One of the primary barriers to the widespread
adoption of Al in education is the lack of infrastructure and resoutrces in many educational institutions
(Zawacki-Richter et al., 2019). Additionally, concerns around data privacy and the ethical use of Al in
student assessments have been raised, with critics arguing that overreliance on Al may depersonalize
education (Xu, Z., 2024). Furthermore, while Al can personalize learning, it is not yet fully capable of
addressing the emotional and psychological needs of students, particularly in high-stress environments such
as engineering programs. More research is needed to explore how Al applications can balance academic
demands with the emotional and mental wellbeing of students, ensuring that Al-driven educational
transformations ate truly holistic in their approach.

Methodology
Research Design

This study adopts a mixed-methods research design, integrating both quantitative and qualitative
approaches to comprehensively analyse the impact of Al-driven applications on the educational experiences
and well-being of engineering students. The combination of quantitative surveys and qualitative interviews
provides both statistical insight and an in-depth understanding of the participants’ experiences, which is
consistent with established methodologies in educational research (Plano Clatk, V. L., 2017). The mixed-
methods approach allows for the triangulation of data to increase the validity of findings and to explore the
complex relationship between Al applications and student wellbeing in diverse educational settings
(Tashakkori, A., & Teddlie, C., 2010).

Participants

The participants of this study included 500 engineering students from various engineering disciplines such
as Electrical, Mechanical, Civil, and Computer Science across multiple universities in India. The sample
included both undergraduate and postgraduate students, with age ranging from 18 to 26 years. The selection
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workload, making them ideal candidates for studying the role of emerging technologies in both learning
outcomes and well-being. A stratified random sampling technique was employed to ensure representation
across different demographics, including gender, academic level, and specialization (Baidwan, R. S.,; &
Kumar, R., 2024).

Data Collection

Data collection was carried out in two phases. In the first phase, quantitative data were gathered through
online surveys distributed to the participating engineering students. The survey, consisting of 40 Likert-
scale questions, focused on the students' experiences with Al-based learning tools, their petceived academic
performance, and their mental and emotional well-being (Tashakkori, A., & Teddlie, C., 2010). The second
phase involved qualitative data collection through semi structured interviews with 30 students who
expressed significant engagement with Al-driven educational tools. The interviews were designed to explore
the students' personal expetiences, emotional responses, and petceptions of how Al tools affect their stress
levels, engagement, and overall academic journeys (Kvale, S., 2009). Additionally, case studies of two
universities implementing Al-driven platforms for engineering education were conducted to provide real-
wotld examples of the applications' effectiveness.

Data Analysis

For the quantitative survey data, statistical analysis was performed via SPSS software, which employs
techniques such as descriptive statistics, correlation, and regression analysis to determine the relationships
between the use of Al tools and student wellbeing. Regression analysis was particularly useful in identifying
the extent to which Al-based interventions predicted improvements in student engagement and stress
reduction. The qualitative data from the interviews were analysed via thematic analysis, following Braun
and Clarke’s (2006) method to identify recurring themes related to student wellbeing, emotional responses
to Al tools, and perceived academic benefits (Braun, V., & Clarke, V., 2006). NVivo software was used to
code and categorize the qualitative data, ensuring a systematic approach to identifying patterns and insights
(Richards, L., 2020). Triangulation of both quantitative and qualitative findings ensured the robustness of
the conclusions.

Results
Findings

The analysis revealed several significant findings regarding the impact of Al-driven applications on the
wellbeing and educational experiences of engineering students. The implementation of Al-based learning
tools, such as adaptive learning platforms and intelligent tutoring systems, was shown to enhance student
engagement, reduce academic stress, and improve overall mental wellbeing. Compared with those using
traditional learning methods, students using Al-driven platforms reported a 30% increase in engagement.
The engineering students demonstrated significant improvement in their academic performance, with a
25% average increase in their grade point averages (GPAs) across various disciplines. These improvements
were attributed to the enhanced feedback mechanisms provided by Al applications, allowing students to
rectify their mistakes promptly and improve their understanding of complex engineering concepts.

Data Presentation
To further substantiate these findings, data are presented in tables and figures that illustrate the effectiveness

of Al-driven applications in enhancing student well-being and academic performance. Table 1 summarizes
the comparison of student engagement levels before and after the introduction of Al learning tools.
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Table 1: Comparison of student engagement before and after Al implementation

Engagement Metric Pre-Al (%) Post-Al (%)
Active Participation 45% 75%
Collaboration with Peers 40% 70%
Completion of Assignments 65% 90%

Average GPA Change Across Engineering Disciplines After Al Implementation

25

20+

Average GPA Change (%)

Electrical Eng. Mechanical Eng.

Civil Eng.
Engineering Disciplines

Computer Eng. Chemical Eng.

Figure 1: Change in average GPA across engineering disciplines

The table highlights significant improvements in student participation and collaboration following the
integration of Al tools, supporting the hypothesis that Al fosters a more interactive and inclusive learning
environment. In addition to the engagement data, Figure 1 illustrates the average change in student GPAs
across engineering disciplines after one semester of using Al-driven applications. Figure 1 shows an average
25% increase in GPA across vatious disciplines post-Al intervention.

Table 2 presents the mental wellbeing indicators collected from survey responses, indicating significant
reductions in stress and anxiety levels among students using Al applications.

Table 2: Mental Well-being indicators before and after AI implementation.

Wellbeing Indicator Pre-Al (%) Post-Al (%)
Reported Stress Levels 68% 40%
Anxiety-Related Issues 55% 35%
Satisfaction with Learning 50% 85%
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These data demonstrate the positive impact of Al on students' mental health and satisfaction with their
learning process, reinforcing the findings of Sharma et al. (2023), who emphasized the role of Al in
improving student wellbeing in higher education settings (Onesi-Ozigagun, O. et al., 2024).

Discussion
Interpretation of the Results

The findings from this study suggest that Al-driven applications have significantly enhanced both the
educational experience and the overall wellbeing of engineering students. The increase in active
participation, collaboration, and assignment completion rates, as shown in Table 1, underscores the role of
Al in creating an engaging and interactive learning environment. These improvements align with existing
research that emphasizes the potential of Al to foster personalized learning, promote student autonomy,
and cater to diverse learning styles. Additionally, the reduction in stress and anxiety levels, alongside an
increase in student satisfaction, suggests that Al-driven tools contribute positively to students’ mental
health, supporting the work of Onesi-Ozigagun, O., et al., (2024) who reported that Al-supported learning
environments can reduce cognitive load and enhance learner confidence (Onesi-Ozigagun, O., et al., 2024).
The findings of this research highlight the transformative impact of Al-driven applications on both the
educational outcomes and well-being of engineering students. Through increased engagement,
collaboration, and assighment completion rates (as shown in Table 1), Al has proven to be a powerful tool
for enhancing learning environments. Moreover, the significant reduction in stress and anxiety levels,
coupled with improved satisfaction with learning (as presented in Table 2), underscores the role of Al in
promoting mental health and well-being. These results align with the literature, such as the work of Onesi-
Ozigagun, O., et al., (2024), who emphasized AD’s positive contributions to student wellbeing in higher
education (Onesi-Ozigagun, O., et al., 2024). The integration of Al in education not only improves
academic performance but also supports the holistic development of students, fostering an inclusive and
stress-reducing learning atmosphere.

Comparison with the Literature

This study's findings are in agreement with the literature that highlights the transformative potential of Al
in education. For example, a study by Wang, X. et al., 2024 demonstrated that Al-based adaptive learning
systems have a substantial impact on student engagement and performance in STEM disciplines. However,
the current research goes beyond existing studies by focusing specifically on the wellbeing of engineering
students, a dimension often underexplored in the context of Al applications (Wang, X. et al., 2024). While
previous research has concentrated on academic outcomes, this study broadens the scope of the literature
by addressing the emotional and psychological benefits of Al integration.

Challenges

Despite the positive results, several challenges were encountered during the research. One of the primary
obstacles was resistance to adopting Al tools by both faculty and students, a finding consistent with prior
studies. Additionally, the need for adequate technical infrastructure, especially in resource-constrained
settings, presents a significant barrier to the smooth implementation of Al-driven learning systems.
Furthermore, the potential over reliance on Al could lead to a reduction in critical thinking and problem-
solving skills.

Recommendations

To maximize the benefits of Al in enhancing both educational outcomes and student well-being, several
recommendations can be made. First, universities should focus on creating hybrid learning environments
that blend Al-driven tools with traditional pedagogical approaches, ensuring that critical thinking and
human interaction are not compromised. Second providing comprehensive training to both educators and
students on the effective use of Al applications is essential. Third, future research should explore the long-
term effects of Al integration on student well-being to assess any potential drawbacks, such as over reliance
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invest in building robust technical infrastructure to support the widespread implementation of Al-driven
learning technologies.

In summary, while Al holds great promise in transforming the educational landscape, particulatly for
engineering students, careful consideration of its challenges and limitations is essential to ensure sustainable
and effective integration into educational systems.

Future Directions

Future research should focus on exploring other Al tools and their potential contributions to enhancing
both academic and emotional outcomes for students. Additionally, longitudinal studies could investigate
the long-term impact of Al integration on student well-being to ensure sustainable practices in educational
settings. There is also a need for extensive training and professional development programs to help
educators and students effectively use Al technologies. Further research should aim to scale Al-driven well-
being initiatives across different academic disciplines beyond engineering, exploring interdisciplinary
applications that can contribute to a broader understanding of Al’s role in education. With proper
implementation and continuous innovation, Al has the potential to revolutionize the educational landscape,
making it more supportive, adaptive, and well-being-centered for students across the globe.

Conclusion

The findings of this study underscore the pivotal role of Al-driven applications in reshaping engineering
education, emphasizing their potential to significantly enhance both educational outcomes and student
wellbeing. As we navigate an era characterized by rapid technological advancements, it is increasingly clear
that traditional educational frameworks must evolve to accommodate the diverse needs of today's
engineering students. This research demonstrates that Al applications, such as intelligent tutoring systems
and adaptive learning technologies, provide tailored learning experiences that address individual student
needs, thereby fostering a more inclusive and effective educational environment.

Through the mixed-methods approach employed in this study, it has been established that Al tools not
only improve academic performance but also contribute to the holistic development of students. By
reducing cognitive load and facilitating personalized learning pathways, these technologies empower
students to engage more deeply with educational content. The enhancement of student engagement is
further linked to improved emotional resilience and a stronger sense of belonging—factors that are essential
for student success in the demanding field of engineering.

The integration of Al with student-centric pedagogical strategies emerges as a key recommendation from
this research. Educational institutions must not only adopt these technologies but also align them with
innovative teaching practices that prioritize student engagement and emotional wellbeing. This alignment
can foster a supportive educational ecosystem where students feel valued and equipped to meet academic
challenges.

The implications of this study extend beyond the classroom. As engineering education adapts to incorporate
Al-driven applications, it is vital to recognize the broader societal context in which these students will
operate. Preparing students to navigate and contribute positively to a technology-driven world requires an
educational approach that balances technical proficiency with emotional intelligence and resilience.

The role of educators cannot be overlooked in this transformation. Faculty members must be adequately
trained in the use of Al technologies to ensure they can effectively integrate these tools into their teaching
methodologies. Professional development programs should be established to familiarize educators with the
functionalities of Al applications and equip them with the skills to facilitate meaningful interactions with
students. This not only enhances teaching efficacy but also models adaptive learning behaviors for students,
reinforcing the importance of lifelong learning.
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providers must collaborate to create frameworks that support the sustainable integration of Al in
educational practices. This involves investing in research that explores the long-term impacts of Al on
educational systems and identifying best practices for the ethical use of technology in learning
environments. The ethical implications of Al use in education warrant careful consideration, as it is essential
to ensure that these technologies are used to promote equity, accessibility, and inclusivity among all
students.

Fostering a culture of feedback and continuous improvement within educational institutions can further
enhance the effectiveness of Al-driven applications. Regular assessments of student experiences with Al
tools can help identify areas for improvement and inform future developments in technology and pedagogy.
This iterative process will ensure that educational practices remain responsive to the evolving needs of
students and the job market.

The transformative potential of Al in engineering education is profound. By embracing these technologies,
educational institutions can create adaptive, personalized learning environments that enhance academic
performance and promote the overall wellbeing of students. As we move forward, continued research and
investment in Al-driven educational tools will be crucial to sustaining these transformations and ensuring
that engineering education remains relevant and impactful in an ever-evolving technological landscape.
Future studies should explore long-term impacts of Al applications on student outcomes, investigate best
practices for implementation, and examine the ethical implications of Al in education to maximize its
benefits while safeguarding student interests. By doing so, we can harness the power of Al to cultivate a
generation of engineers who are not only technically skilled but also emotionally intelligent and well-
equipped to address the challenges of the future.

This research highlights the importance of a holistic approach to education one that recognizes the interplay
between academic learning and personal wellbeing. As we forge ahead, it is essential that educators,
institutions, and policymakers work together to ensure that the benefits of Al-driven applications are
realized not only in terms of academic achievement but also in nurturing well-rounded, resilient individuals
ready to thrive in a complex and dynamic world.
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