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Abstract

This study examines Artificial Intelligence (AI) adoption in higher education institutions
(HEIs) in Punjab, India and its relationship with perceived academic administration
effectiveness and perceived student engagement. It is grounded in Technology Acceptance
Model (TAM) and extends it through incorporating institutional support as a contextual
facilitating condition. Quantitative, cross-sectional survey design was used and Data were
obtained from 370 respondents, including students, faculty, and administrative personnel
from public and private HEIs. The questionnaire measured Adoption of Al, self-reported
usefulness, self-reported ease of use, institutional support, self-reported academic
administration effectiveness and perceived student engagement on a five-point Likert scale.
Analysis used descriptive statistics, reliability analysis, exploratory factor analysis,
correlation, regression, controlled regression robustness checks and hierarchical
moderation analysis. Findings show that Adoption of Al is positively related with both
perceived academic administration effectiveness and self-reported student engagement.
Perceived usefulness and self-reported ease of use significantly predicted adoption of Al with
usefulness showing stronger effect. Institutional support positively moderated Adoption of
Al-administration relationship, signifying that Al tools create greater administrative value
when institutions provide infrastructure, training, technical assistance, leadership support
and clear digital governance. This paper contributes to Al-in-education studies by linking
adoption factors with both administrative and student-centered outcomes in one integrated
model. It also suggests that Adoption of Al in Punjab-based HEIs should be treated as a
planned institutional strategy rather than a fragmented technological intervention.

Index Terms--Artificial Intelligence, Higher Education, Academic Administration, Student
Engagement, Technology Acceptance Model, Institutional Support, Punjab, India.

1.INTRODUCTION
Increasing presence of Al in higher education signals a shift from conventional digital use
toward intelligent academic systems. It is now visible in HEIs through learning management
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systems, intelligent tutoring tools, automated assessment, learning analytics dashboards,
chatbots, predictive monitoring and administrative decision-support platforms [1], [2].
Adoption of Al is no longer limited to classroom experimentation in this generation. It is also
being increasingly connected with how institutions make routine administrative decisions.
Recent reviews further show that Al in higher education creates opportunities for
personalised learning, analytical decision-making and institutional transformation while
also raising ethical, social and governance-related concerns that require structured
implementation [3], [4].

Importance of Adoption of Al is particularly clear in academic administration.Al-enabled
systems can help HEIs by assisting in processing larger datasets, identifying patterns,
generating alerts, preparing reports and supporting resource allocation [5]. When these
activities depend on manual records or disconnected databases, administrative decisions
may become delayed, inconsistent or difficult to verify. Adoption of Al can be understood as
an administrative capability as well as a teaching-related innovation. Student-level evidence
also shows that adoption of Al in higher education institutions is linked to learning
motivation, self-reported importance and good opinions towards Al-enabled learning
support. [6].

Adoption of Al matters a lot for student engagement as it can support students behavioral,
emotional and cognitive involvement in academic activities. Using Al-enabled tools in HEIs
may improve engagement by providing personalized learning support, timely feedback and
reminders. It helps in early identification of students who require intervention. This is
particularly important where students differ in digital access, learning pace, language
background and academic preparedness.

Punjab in India is a suitable site for investigating about these relationships. In Punjab, public
and private HEIs are exposed to digital learning platforms but adoption conditions are very
unlikely to be uniform. Some institutions may have better infrastructure, digital policies,
training support and leadership commitment while others are relying entirely on
fragmented use of Al tools in their functions. This variation makes it necessary to examine
relation between adoption of Al and institutional outcomes, along with role of institutional
support in strengthening the value generated through such adoption.

Present study employs Technology acceptability Model (TAM) where acceptability of
technology is explained by self-reported usefulness and self-reported simplicity of use [7].
Perceived usefulness is a belief that Al enhances academic work, administrative efficiency
and decision-making. Perceived ease of use relates to idea that Al technologies are easy to
grasp, accessible and convenient. This study also draws on facilitating-conditions logic of
UTAUT by treating institutional support as an important contextual factor [8]. Institutional
support includes infrastructure, training, technical assistance, leadership support and
governance procedures.

This study was conducted with the goal of examining adoption of Al in Punjab’s HEIs. It
analyses how it relates to self-reported academic administration effectiveness and perceived
student engagement. It also examines whether reported usefulness and reported simplicity
predict Adoption of Al and whether institutional support moderates relationship between
Adoption of Al and reported academic administration effectiveness. This integrated
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approach is useful because it links acceptance factors with two institutional outcomes rather
than treating adoption of Al only as an individual technology-use decision.

Objectives-

- To examine relationship between Adoption of Al and perceived academic administration

effectiveness in HEIs of Punjab, India.

- To examine relationship between Adoption of Al and perceived student engagement in

HEIs of Punjab, India.

- To analyse perceived usefulness and perceived ease of use as predictors of Adoption of AL
- To assess whether institutional support strengthens relationship between Adoption of Al
and perceived academic administration effectiveness.

II. LITERATURE REVIEW

A. Adoption of Al in Higher Education

Studies on intelligent technology shows that institutions use Al for profiling and prediction,
assessment and evaluation, adaptive tutoring, automated feedback, learning analytics and
student support [9]-[11]. These functions have different purposes, but they share one
common feature: they allow institutions to use data and automated processing to support
academic activity. Recent literature shows a broader shift in which Al is also associated with
institutional planning, learner monitoring, administrative reporting and decision support.
This wider understanding is important because value of Al in HEIs depends not only on
whether a tool is available, but also on whether students, teachers and administrators accept
it as useful, easy to use and institutionally supported.

B. Al and Academic Administration

Academic administration includes routine processes through which institutions manage
academic delivery. Al-based systems can help support daily administrative activities by
improving record handling, reducing repetitive manual work, generating predictive insights
and supporting more timely decisions. Bukhari et al. reported that Al-based learning
analytics can strengthen institutional decision-making and resource management [5].
Learning analytics literature show that data-based systems can support study-success
decisions in HEIs [12]. In Punjab context, prior work has also linked Al tools with
administrative and academic decision-making [13]. These studies support the argument that
Adoption of Al should improve self-reported administrative effectiveness because users
observe faster, more consistent and better-informed academic processes.

H1: Adoption of Al positively predicts perceived academic administration effectiveness in
HEIs of Punjab, India.

C. Al and Student Engagement

Student engagement is vital in higher education since academic success relies on more than
just having access to learning materials. It also relies on continuous participation,
motivation, use of feedback and interaction. Al tools can assist engagement by
recommending learning material, providing instant feedback, sending academic alerts,
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supporting chatbot-based queries and identifying at-risk students through learning
analytics. Salleh et al. found that opportunity to use Al and optimistic thoughts toward Al
were associated with students motivation to learn [6]. Labadze et al. showed that Al chatbots
can support students through personalized help and assistance in homework [14]. Kaliisa et
al. found that learning analytics dashboards improve participation more than achievement
in users [15]. Student engagement is treated as a separate outcome and not as a secondary
administrative benefit.

H2: Adoption of Al positively predicts perceived student engagement in HEIs of Punjab,
India.

D. TAM and Adoption of Al

TAM uses two major perceptions which are usefulness and ease of use to show acceptance
of AI [7]. Self-reported usefulness is crucial because consumers embrace systems that
improve performance or efficiency. This may include greater teaching support, faster
administrative work, better student monitoring and better decisions in HEIs. Self-reported
ease of use is important because even a useful technology may remain underused if
stakeholders find it complicated, poorly explained or difficult to access. Tahir et al. found
that usefulness, ease of use, self-efficacy and institutional support influence Adoption of Al
intention among university teachers [16]. Users evaluate Al based on its academic and
administrative benefits which is why both TAM variables are expected to predict Adoption
of Al with self-reported usefulness likely being stronger.

H3: Perceived usefulness positively predicts Adoption of Al in HEIs.

H4: Perceived ease of use positively predicts Adoption of Al in HEIs.

E. Institutional Support as a Moderating Factor

Adoption of Al is not an isolated process. Tools might be available but how well it works for
administration depends on the specific conditions of institution. UTAUT treats facilitating
conditions as important for technology use because users need organizational and technical
support to convert intention into actual use [8]. This is relevant because Al systems may
contain sensitive academic data and new responsibilities for teachers and administrators.
Studies on Al in HEIs also focus on governance-related and ethical concerns [17], [18]. It is
expected that Institutional support will help strengthen relationship between Al adoption
and reported academic administration effectiveness because supported institutions are
better able to integrate Al into official workflows and not leave it as informal
experimentation.

H5: Institutional support positively moderates the relationship between Adoption of Al and
perceived academic administration effectiveness, so that the relationship is stronger when
institutional support is high.

F. Research Gap and Conceptual Framework
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Reviewed literature shows that Al in higher education has been examined through several
separate lenses: teaching support, learning analytics, student motivation, administrative
decision-making and technology acceptance. However, fewer studies integrate acceptance
factors with both administrative and student-centred outcomes in a single model,
particularly in context of HEIs in Punjab, India. moderating role of institutional support also
remains underdeveloped. This research looks into that gap by testing framework in which
perceived usefulness and perceived ease of use predict adoption of Al, Adoption of Al
predicts self-reported academic administration effectiveness and self-reported student
engagement and institutional support strengthens Adoption of Al-administration
relationship.

Conceptual framework is presented in Figure 1, which shows hypothesized paths among
self-reported usefulness, self-reported ease of use, Adoption of Al, academic administration
effectiveness, student engagement and institutional support. Solid arrows represent direct
predictive relationships (H1-H4), while dashed arrow represents moderating effect of
institutional support (H5).
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Figure 1. Conceptual framework of study
III. RESEARCH METHODOLOGY

A. Research Design

This research employs a cross-sectional survey design that is quantifiable, descriptiveand
explanatory. Design was appropriate because the objective was to measure current
perceptions of Adoption of Al and to test statistical relationships among clearly defined
constructs. explanatory part of the design allowed the study to test direct prediction models
and one moderation model. Since data were collected at one point in time, findings are
interpreted as associations and predictive relationships rather than experimental proof of
causality [19], [20].
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B. Population, Sampling and Study Context

population comprised students, faculty members and administrative staff from selected
public and private HEIs in Punjab, India. Data were collected from public and private
institutions, during November 2025 to December 2025. three respondent groups were
included because Al-enabled systems affect learning, teaching, academic monitoring and
administrative workflows differently. Purposive sampling with quota-based representation
was used because study required respondents who had basic awareness ofor exposure to,
Al-enabled platforms, chatbots, learning analytics, automated assessment or decision-
support tools. quota distribution was fixed to include three stakeholder categories directly
affected by Adoption of Al. Total 405 answers were received. During screening, 35 responses
were eliminated because they were not complete.,, duplicate entries, straight-lining or
internal inconsistency. After screening, 370 valid responses were retained, comprising 225
students, 95 faculty members and 50 administrative staff. final sample size of 370 was
adequate for correlation, multiple regression and moderation analysis based on commonly
accepted sample-size guidance for behavioural research [21].

C. Instrument Development and Measurement

Data were collected through a structured questionnaire using a five-point Likert scale
ranging from strongly disagree to strongly agree. Questionnaire items were adapted from
established TAM measures for self-reported usefulness and perceived ease of use [7],
facilitating-conditions logic of UTAUT for institutional support [8] and Al-in-higher-
education and learning-analytics literature for adoption of Al, academic administration
effectiveness and student engagement [9],[15]. first section captured demographic variables,
including gender, age, educational role, institution type, Al-system experience and field of
study. second section measured six main constructs. Adoption of Al measured the extent of
use of Al-enabled platforms, chatbots, learning analytics, automated assessment and
decision-support tools. Reported usefulness measured whether respondents believed Al
improved academic work, administrative efficiency and decisions. Reported ease of use
measured if Al systems were clear, convenient and user-friendly. Institutional support
measured infrastructure, training, technical assistance, leadership and policy support.
Academic administration effectiveness measured reported improvements in records,
examinations, attendance, reporting and decisions. Student engagement measured
participation, motivation, interaction, feedback, personalisation and academic support.
wording of items was contextualised for HEIs in Punjab and reviewed for clarity before
circulation.

D. Data Collection, Screening and Analysis

Questionnaire was circulated through online and offline modes, subject to institutional
permission and respondent availability. Respondents were made aware that participation
was completely optional and that their answers would only be utilized for scholarly
purposes. Incomplete, duplicate, straight-lined or internally inconsistent responses were
excluded. final dataset was analysed through descriptive statistics, reliability analysis,
exploratory factor analysis, Pearson correlation, direct regression, controlled regression
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robustness checks and hierarchical moderation analysis. Cronbach’s alpha was used for
internal consistency, CR and AVE for convergent validity, KMO and Bartlett’s test for
factorability and Harman'’s single-factor test as a statistical check for common method bias.
Variance inflation factor values were also examined to check multicollinearity. Composite
reliability and average variance extracted were computed manually from retained
standardized factor loadings obtained through exploratory factor analysis. CR was calculated
as CR=(ZA)? / [(ZA)? + Z(1 - A*)] and AVE was calculated as AVE = £A? / n, where A represents
standardized item loading and n represents number of retained items for construct.
Therefore, CR and AVE were used as additional convergent-validity indicators and not as
outputs of a CFA or SEM measurement model.

Exploratory factor analysis was conducted using principal axis factoring with varimax
rotation. Factors were retained on the basis of eigenvalues greater than 1, theoretical
interpretability and item loadings of at least 0.50. Cross-loadings were examined and no item
with a serious cross-loading issue was retained.

Table I presents demographic profile of the respondents to show the composition of the final
sample used for analysis. This distribution confirms that the study included students, faculty
members and administrative staff from both public and private HEIs, thereby covering the
major stakeholder groups affected by Adoption of Al.

Table I. Demographic characteristics of respondents (N = 370)

Variable Category f %
Gender Male 202 54.6
Female 168 45.4
Age (Years) 18-25 155 419
26-35 118 31.9
36-45 61 16.5
Above 45 36 9.7
Educational Role Student 225 60.8
Faculty Member 95 25.7
Administrator 50 13.5
Type of Institution Public HEI 214 57.8
Private HEI 156 42.2
Al-System Less than 1 Year 96 25.9
Experience
1-3 Years 167 45.1
More than 3 Years 107 289
Field of Study Social Sciences 104 28.1
Business & | 92 249
Management
Computer Science/IT | 112 30.3
Education 62 16.8

Note. Percentages may not total 100 due to rounding. Department/Discipline refers to
respondent’s main academic department or administrative functional area
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F. Ethical considerations

Guidelines set forth for ethics in relation to anonymous, low-risk surveys conducted with
adult subjects have been strictly adhered to. The first document read by every participant
was an informed consent form outlining the academic purpose of the study, that it was
completely voluntary and gave the opportunity for each respondent to withdraw
before submitting their answers. No sensitive personal data or data that could identify an
individual was collected during or after data collection. No organization or individual
responses were identified in the report. As this study involved anonymous, non-invasive,
low-risk survey research with adults, institutional ethical review was not necessary. We have
created and maintained informed consent and confidentiality processes throughout the data
collection process.

IV. RESULTS

A.Data Screening, Measurement Validity and Reliability

Responses were screened for completeness, consistency and suitability for analysis.
Descriptive results show that all construct means were above scale midpoint of 3.00,
pointing to generally favorable perceptions of Adoption of Al and its institutional outcomes.
Perceived usefulness recorded highest mean (3.95) which suggests that respondents
primarily accepted Al when they saw clear academic or administrative value. Institutional
support recorded lowest mean among the constructs (3.68) indicating that support
conditions were positive but comparatively less strong than perceptions of Al usefulness.
Skewness values ranged from -0.46 to -0.27 and kurtosis values ranged from -0.41 to -0.18.
Values remained within commonly applied +/-2 range, suggesting no serious deviation from
univariate normality. Reliability was also satisfactory. Exact Cronbach's alpha values ranged
from 0.866 to 0.893, which is above recommended 0.70 threshold. CR values exceeded 0.90
and AVE values exceeded 0.50 for every construct, supporting convergent validity.

Table II presents descriptive statistics, normality indicators, internal consistency and
convergent validity results for six study constructs.

Table II. Descriptive, Normality, Reliability and Convergent Validity results

Construct Item | Mea |SD | Skewnes | Kurtosi | Cronbach' | CR AVE
S n S s s Alpha
Adoption of Al | 5 382 |06 |-0.38 -0.24 0.875 090 | 0.66
1 9 7
Perceived 5 395 |05 |-046 -0.18 0.893 092 |0.70
Usefulness 8 2 2
Perceived 5 371 |06 |-0.31 -0.35 0.866 090 | 0.65
Ease of Use 3 3 1
Institutional 5 3.68 | 0.6 |-0.27 -0.41 0.877 091 | 0.67
Support 6 1 1
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Academic 5 384 (06 |-040 -0.22 0.878 091 | 0.67
Administratio 0 1 3

n

Effectiveness

Student 5 3.79 (06 |-0.35 -0.29 0.877 091 | 0.67
Engagement 2 1 1

Note. CR and AVE were calculated manually from the retained standardized factor loadings.
The measurement diagnostics further supported the use of the dataset for hypothesis
testing. The KMO value was 0.961, showing strong sampling adequacy and Bartlett's test of
sphericity was significant, confirming that the item correlation matrix was suitable for factor
analysis. Harman's forced single-factor solution explained 38.46% of the total variance,
below the commonly used 50% concern threshold. The highest inter-construct correlation
was r = 0.684 and the VIF range of 1.44 to 1.73 was well below the threshold of 5.00. These
results reduce concerns regarding multicollinearity and common method bias.

Additional measurement diagnostics were performed to confirm that the dataset was
suitable for factor analysis and further statistical testing. Table III reports the KMO value,
Bartlett’s test, common method bias check, inter-construct correlation limit and VIF range.

Table IIIl. Measurement diagnostics and common method bias checks

Diagnostic Result Interpretation

KMO measure of 0.961 Strong sampling adequacy
sampling adequacy

Item-level KMO range 0.944-0.971 All items adequate

Bartlett’s test of x? = 6688.586; df = 435; p | Correlation matrix factorable
sphericity <0.001

Harman single-factor Forced single factor = Below 50% common-method
test 38.46% variance concern threshold
Inter-construct Highestr = 0.684 No serious bivariate
correlations multicollinearity

VIF range 1.44-1.73 Below threshold of 5.00

Exploratory factor analysis supported the expected six-construct structure. All retained
standardized item loadings were above 0.79 and no serious cross-loading issue was
indicated. These results show that items used to measure Al adoption, perceived usefulness,
perceived ease of use, institutional support, academic administration effectiveness and
student engagement were aligned with their intended constructs.

Table VI summarizes the standardized beta values, t-values, significance levels, explained
variance and hypothesis decisions

Table IV. Factor loadings summary

| Construct | Standardized Item Loadings |
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Adoption of Al AIA1 =0.802; AIA2 = 0.825; AIA3 = 0.801; AIA4 = 0.830;

AIA5 =0.826

Perceived Usefulness PU1 =0.835; PU2 =0.846; PU3 =0.851; PU4 = 0.832; PU5
=0.824

Perceived Ease of Use PEOU1 =0.795; PEOU2 =0.812; PEOU3 = 0.801; PEOU4 =
0.817; PEOU5 = 0.808

Institutional Support [S1=0.816;1S2=0.829;1S3 =0.807; 1S4 =0.823; IS5 =
0.821

Academic Administration AA1=0.823; AA2 =0.803; AA3 =0.838; AA4 = 0.801; AA5
Effectiveness =0.836

Student Engagement SE1=0.819; SE2 =0.824; SE3 =0.818; SE4 =0.819; SE5 =
0.815

B. Correlation Analysis

Pearson correlation analysis showed positive and significant relationships among all major
study variables. Adoption of Al was positively associated with perceived usefulness (r =
0.684, p < 0.01), perceived ease of use (r = 0.598, p < 0.01), institutional support (r = 0.565,
p < 0.01), academic administration effectiveness (r = 0.660, p < 0.01) and student
engagement (r = 0.620, p < 0.01). These values indicate that respondents who reported
stronger Adoption of Al also tended to report stronger usefulness perceptions, better
administrative effectiveness and stronger engagement outcomes. At the same time, no inter-
construct correlation exceeded 0.70, indicating that the constructs were related but not
redundant.

Pearson correlation analysis was conducted to examine direction and strength of
relationships among main study constructs. Fig 2 presents the correlation matrix and
confirms that all constructs were positively and significantly related without indicating
serious redundancy
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Figure 2. Construct correlation matrix
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Note. AIA = Adoption of Al; PU = Perceived Usefulness; PEOU = Perceived Ease of Use; IS =
Institutional Support; AA = Academic Administration Effectiveness; SE = Student
Engagement. **p < 0.01.

C. Regression, Robustness and Moderation Results

The direct regression analysis supported the main outcome relationships. Adoption of Al
predicted perceived academic administration effectiveness (f = 0.66, t = 16.85, p < 0.001)
explaining 44% of the variance. This supports H1 and indicates that higher Adoption of Al is
related to stronger perceptions of administrative effectiveness. Adoption of Al also
significantly predicted perceived student engagement (f = 0.62, t = 15.14, p < 0.001)
explaining 38% of the variance. This supports H2 and confirms that Adoption of Al is
relevant not only for administrative processes but also for student-centered outcomes.
Substantial results were produced by the TAM-based predictor model. Perceived usefulness
significantly predicted Adoption of Al ( = 0.51, t = 10.64, p < 0.001) and perceived ease of
use also significantly predicted Adoption of Al (8 = 0.27, t = 5.64, p < 0.001). This model
explained 51% of the variance in adoption of Al. These results support H3 and H4. Stronger
coefficient for perceived usefulness indicates that respondents placed greater emphasis on
practical value of Al than on ease of use alone.

Controlled regression robustness checks were conducted by adding educational role,
institution type, Al-system experience, department, age and gender as control variables.
Adoption of Al remained positive and significant for both academic administration
effectiveness and student engagement. This indicates that the main relationships were not
merely caused by the composition of the sample. Instead, adoption of Al retained
explanatory value even after accounting for respondent and institutional characteristics.
Before creating the interaction term, Adoption of Al and institutional support were mean-
centred to reduce non-essential multicollinearity.

. Table VI summarizes the standardized beta values, t-values, significance levels, explained
variance and hypothesis decisions.

Table V. Regression, Robustness and Hypothesis testing summary

Hyp./Check | Path / Model Standardized |t p R? | Decision
B

H1 Adoption of Al = 0.66 16.85 | <0.001 | 0.44 | Supported
Academic
Administration
Effectiveness

H2 Adoption of Al - 0.62 15.14 | <0.001 | 0.38 | Supported
Student Engagement

H3 Perceived Usefulness | 0.51 10.64 | <0.001 | 0.51 | Supported
— Adoption of Al

H4 Perceived Ease of Use | 0.27 5.64 | <0.001 | 0.51 | Supported
— Adoption of Al
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Robustness | Adoption of Al —» 0.39 8.50 | <0.001 | 0.51 | Stable
Academic
Administration
Effectiveness, with
controls
Robustness | Adoption of Al —» 0.42 8.69 | <0.001 | 0.45 | Stable
Student Engagement,
with controls

The moderation analysis tested whether institutional support changed the strength of
relationship between adoption of Al and perceived academic administration effectiveness.
Adoption of Al alone explained 44% of the variance in Model 1. In Model 2, institutional
support was added and the explained variance increased to 54% (AR? = 0.10). In Model 3,
the interaction between Adoption of Al and institutional support was added and the
explained variance increased to 61% (AR? = 0.07). The interaction term was significant (§ =
0.14,t=4.32, p < 0.001). This supports H5 and shows that administrative value of Adoption
of Al is stronger where institutions provide stronger support systems.

Hierarchical moderation analysis was conducted to examine whether institutional support
strengthened relationship between Adoption of Al and perceived academic administration
effectiveness. Table VII presents the stepwise models, including the main effects and the
interaction effect.

Table VI. Hierarchical moderation analysis for institutional support

Model | Predictor Standardized | t p R? | AR?
B
1 Adoption of Al 0.66 16.85 | <0.001 | 0.44 | —
2 Adoption of Al 0.45 10.54 | <0.001 | 0.54 | 0.10
2 Institutional Support 0.38 891 | <0.001 | 0.54 | 0.10
3 Adoption of Al 0.49 12.67 | <0.001 | 0.61 | 0.07
3 Institutional Support 0.41 10.56 | <0.001 | 0.61 | 0.07
3 Adoption of Al x Institutional | 0.14 432 | <0.001 | 0.61 | 0.07
Support

V. DISCUSSION

Results show that adoption of Al is positively and substantially related with self-reported
academic administration effectiveness. This supports studies showing that Al-based systems
and learning analytics can help institutional decision-making, academic planning and
resource management. [5], [13]. Results give clear evidence of a positive predictive
association is provided but it cannot be interpreted as causal proof since the study is cross
sectional.

Adoption of Al also significantly helped in predicting self-reported student engagement. This
result is important for this study because engagement is broader than academic
performance. It includes engagement, motivation, feedback, academic help and
individualized learning. Academic support be made more responsive by using Al tools like
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chatbots, automated feedback and learning analytics dashboards. They are also very helpful
for institutions in identifying students who need support before problems become severe.
Self-reported usefulness turned out to be a more significant predictor of Adoption of Al than
self-reported ease of use. This supports TAM and indicates that students, faculty and
administrators accept Al when they see academic or administrative benefits. Ease of use still
remained significant which means that institutions cannot rely only on reported power of
Al This point is relevant in Punjab-based HEIs because public, corporate and academic
departments vary in institutional readiness and user capabilities.

Main organizational implication is given by Significant moderation effect of institutional
support in this study. Better reported administrative benefit was created by Adoption of Al
in places where institutional support was higher. This indicates that Al tools do not
automatically improve administration just by being there. Institutions should offer
infrastructure, training, technical support, leadership support and transparent governance
to students. Al usage might continue to be dispersed, unofficial or reliant on individual users
without support of institution.

Overall, These Findings address research gap by presenting that adoption of Al in HEIs need
to be studied through integrated lens. Administrative effectiveness and student engagement
can be connected with the help of same adoption process and results also show that
acceptance factors and institutional conditions work together. Users must perceive Al as
useful while institutions must create support structure that allows adoption to produce
measurable value.

VI. THEORETICAL CONTRIBUTIONS

Most of existing literature discusses about Al in higher education at basic level or mostly
focuses on learning tools. This paper contributes to existing literature on Al in higher
education by presenting empirical evidence from higher education institutions in Punjab,
India. It also adds a regional and institutional perspective by examining students, faculty
members and administrative staff all within one integrated framework.

Adoption of Al is linked with self-reported usefulness and reported ease of use that helps
extend TAM in study. It also links it with downstream institutional outcomes through
adoption of Al in routine work. This becomes useful because simply using a tool is not
technology acceptance. Acceptance is more valuable when it is linked to administration and
student involvement with digital tools also improve.

Finding confirms the importance of facilitating conditions in Adoption of Al study and links
individual views to institutional readiness. This research contributes by positioning
institutional support as a moderating condition. This shows that strength of association
between Adoption of Al and administrative outcomes may be influenced by organizational
context.

VIL. PRACTICAL AND POLICY IMPLICATIONS

HEIs in Punjab must develop a structured institutional strategy to plan for integrating Al in
their organization. It is essential to provide training, technical support, and procedures to all
Al-enabled tools, including academic management systems, analytics dashboards, chatbot
support, and administrative automation. Simply purchasing or implementing Al is enough to
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make a successful impact on an organization's academic function unless there are proper
training and workflow redesigns established for use of accurate data by users.

Institutes can increase student engagement by using Al to provide personalized feedback
through learning paths, academic alerts, and support systems. Faculty must be trained to use
Al as assistance in teaching and monitoring rather than as a replacement for pedagogical
judgement. Support staff should be trained because the value of administrative procedures
relies on the data entry's quality, how the data is interpreted, and how the data is reported.

At the policy level, it is necessary for HEIs to create guidelines for the ethical integration of
Al in daily organizational functions; therefore, HEIs must monitor the Al implementation
regularly to ensure that it promotes educational improvement instead of automating poor
existing practices. HEIs must also ensure that the utilization of Al applications is not limited
to those who are digitally literate.

VIIL. LIMITATIONS AND FUTURE RESEARCH

To begin, this research used a cross-sectional design. It is possible that longitudinal designs
may be utilized in future to investigate if use of Al leads to gains in administration and
participation. Results show association, prediction and explained variance but they do not
establish longitudinal causality in research.

Secondly, this study was dependent upon self-reported perceptions. Procedural remedies
and Harman's single-factor test were used to reduce common method concerns but self-
report data cannot fully capture actual system use. Future research may combine survey
responses with usage logs, performance data, evidence and classroom-level observations to
get better results.

Lastly, the study used purposive sampling with quota-based representation and was limited
to HEIs in Punjab, India. findings should therefore be generalized cautiously. Future studies
may use probability sampling, larger multi-state samples or cross-country comparisons.
Subgroup analysis by role, institutional type, academic discipline and Al experience would
also help clarify whether adoption works differently across stakeholder groups.

IX. CONCLUSION

This study examined Adoption of Al in HEIs of Punjab, India and evaluated its relationship
with perceived academic administration effectiveness and self-reported student
engagement. It also examined how perceived usefulness and perceived ease of use might
influence adoption of Al, with institutional support playing a role in relationship between
adoption of Al and administration.

Findings show that adoption of Al is positively linked with both administrative and student-
centred outcomes. Al-enabled systems can support records, examinations, attendance,
monitoring, reporting and decision-making, while also strengthening personalised learning,
feedback, academic alerts and student support. Ease of use was still important but self-
reported usefulness was the best indicator of Al acceptance. Institutional support
strengthened administrative value of Adoption of Al, confirming that infrastructure, training,
technical assistance, leadership and governance are essential for meaningful
implementation.
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Adoption of Al in HEIs should therefore not be treated as an isolated technical upgrade. It
should be managed as a structured institutional change process. When Al tools are useful,
usable and supported by institutional systems, they can contribute to more effective
academic administration and improved student engagement in higher education.
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APPENDIX

Survey Instrument, Coding Scheme and Supporting Procedural Details

A. Survey Instrument and Measurement Items

The questionnaire used a five-point Likert scale, where 1 = strongly disagree, 2 = disagree, 3
=neutral, 4 = agree and 5 = strongly agree. Construct scores were obtained by averaging the
retained items under each construct. The following item pool was aligned with the constructs
used in the study.

Table A1 Survey items used for the study

Construct Code | Measurementitem

Adoption of Al AlA1 [ use Al-enabled tools or platforms for academic, learning
or administrative tasks.

Adoption of Al AIA2 Al-based platforms, chatbots, learning analytics, automated
assessment or decision-support systems are used in
academic functions in my institution.

Page | 16 Kompal Wadhawan  Artificial Intelligence Adoption, Perceived Academic
Administration Effectiveness And Perceived Student Engagement In Higher
Education Institutions Of Punjab, India: An Integrated Technology Acceptance
Perspective



Adoption of Al AlA3 I rely on Al-supported systems to obtain academic
information, learning support or administrative
assistance.
Adoption of Al AlA4 Al-enabled tools are becoming a regular part of academic
and administrative processes in my institution.
Adoption of Al AIAS [ am willing to continue using Al-enabled systems for my
institutional work or studies.
Perceived PU1 Al improves the efficiency of academic or administrative
Usefulness work.

Perceived PU2 Al helps make academic decisions or learning support
Usefulness more accurate and timely.

Perceived PU3 Al reduces repetitive manual work in academic processes.
Usefulness

Perceived PU4 Al improves access to feedback, academic information or
Usefulness institutional support.

Perceived PU5 Overall, Al is useful for improving higher education
Usefulness functioning.

Perceived Ease of | PEOU1 | Al-enabled systems used in my institution are clear and
Use understandable.

Perceived Ease of | PEOU2Z | Understanding how to use Al tools does not require
Use excessive effort.

Perceived Ease of | PEOU3 | Al tools are easily accessible
Use

Perceived Ease of | PEOU4 | The interface, instructions or workflow of Al tools are user-
Use friendly.

Perceived Ease of | PEOUS | I can use Al-enabled systems confidently with the guidance
Use available to me.

Institutional IS1 My institution provides adequate digital infrastructure for
Support Al-enabled systems.

Institutional I1S2 Training is available for using Al tools in academic or
Support administrative work.

Institutional IS3 Technical assistance is available when users face difficulty
Support with Al systems.

Institutional 1S4 Institutional leadership supports responsible Adoption of
Support Al

Institutional IS5 Clear procedures or guidelines exist for responsible Al use
Support in the institution.

Academic AA1 Al helps improve academic record management.
Administration
Effectiveness

Academic AA2 Al supports efficient attendance, examination, reporting or
Administration monitoring processes.
Effectiveness
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Academic AA3 Al helps faculty members, administrators or staff make
Administration faster academic decisions.
Effectiveness

Academic AA4 Al reduces delays or errors in routine academic
Administration administration.
Effectiveness

Academic AA5 Overall, Al improves academic administration
Administration effectiveness.
Effectiveness

Student SE1 Al-enabled tools encourage student participation in
Engagement academic activities.

Student SE2 Al provides timely feedback, reminders or academic
Engagement support.

Student SE3 Al helps personalise learning material or academic
Engagement support.

Student SE4 Al improves interaction with learning platforms, academic
Engagement content or support services.

Student SE5 Al helps identify or support students who need additional
Engagement academic assistance.

Note. The item wording may be adapted to the respondent group, but the construct meaning
should remain unchanged across students, faculty members and administrative staff.

B. Demographic and Control-Variable Coding

Demographic variables were used for descriptive reporting and controlled regression
robustness checks. Where categorical variables were included as controls, dummy coding
was used, with one reference category omitted to avoid perfect multicollinearity.

Table A2 Demographic variables and coding approach

Variable Categories recorded Use in analysis

Gender Male; Female Descriptive profile and
control variable

Age 18-25; 26-35; 36-45; Above 45 Descriptive profile and

years control variable
Educational role Student; Faculty Member; Descriptive profile and
Administrator control variable

Type of institution

Public HEI; Private HEI

Descriptive profile and
control variable

Science/IT; Education

Al-system <1year; 1-3 years; >3 years Descriptive profile and
involvement control variable
Field of Social Sciences; Business and Descriptive profile and
study/department Management; Computer control variable
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