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Abstract
The rapid integration of Artificial Intelligence (AI) into education necessitates a re-evaluation of students’ digital readiness, particularly in resource-constrained regions. This study investigated the AI competency of higher education students in Odisha, India, using UNESCO’s multidimensional framework comprising AI Foundations and Applications, AI Ethics, AI for Professional Development, and AI and Human Mindset. A cross-sectional survey design was employed, with data collected from 221 students across diverse institutions using a validated 18-item instrument. Statistical analyses, including Mann–Whitney U-tests, were conducted to examine differences in AI competency based on academic stream (Sciences vs Non-Sciences) and course type (Professional vs Academic). Results revealed no significant differences across any of the four AI competency domains, suggesting a consistent level of AI preparedness among students regardless of disciplinary background. The findings point to the increasing influence of informal digital environments and ubiquitous AI tools in shaping students’ AI competency. This study underscores the need for universal, stream-neutral AI integration in higher education curricula and offers critical insights for policy and pedagogical reform aimed at fostering equitable digital competence. Limitations include the use of non-probability sampling and reliance on self-reported data. The paper concludes with recommendations for future research and curriculum development that align with inclusive and human-centred AI education.
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INTRODUCTION
The incorporation of Artificial Intelligence (AI) in education is transforming the learning process and redefining the skills necessary for students to succeed in a digitally mediated environment. As AI systems become more integrated into diverse sectors, including education (Tan et al., 2025; Shristi and Ravi, 2025), there is an escalating need for learners to cultivate AI-specific skills that surpass basic digital literacy. In response to this necessity, international frameworks—such as UNESCO’s AI Competency Framework—have underscored the significance of providing learners with the skills, values, and mindsets essential for responsible, ethical, and effective interaction with AI.
In accordance with these global advancements, India's National Education Policy (NEP) 2020 advocates for the incorporation of emerging technologies such as AI across all educational tiers to improve digital readiness. Nonetheless, despite this progressive policy position, the execution of AI-related education remains inconsistent, particularly in states such as Odisha, where infrastructural disparities and digital divides present considerable obstacles. The overall higher education framework in Odisha exhibits a deficiency in the systematic incorporation of AI into curricula and pedagogy.
This study employs a multi-dimensional framework based on UNESCO's AI competency model to thoroughly evaluate students' preparedness. The instrument employed in the study assesses AI proficiency across four fundamental domains:
1. AI Foundations and Applications – evaluating students' proficiency in utilising, prompting, and implementing AI tools for academic purposes.
2. AI Ethics – assessing comprehension of data privacy, responsible utilisation, and the ethical ramifications of AI.
3. AI in Professional Development – assessing the extent to which students utilise AI for continuous learning, collaboration, and academic achievement.
4. AI and Human Mindset – examining perspectives on AI's capacity to enhance human potential, advance equity, and cultivate critical thinking.
These domains are crucial for equipping students as digital citizens and as discerning users and co-creators in an AI-driven future. Nevertheless, there is a paucity of empirical research examining the AI competencies of students in under-represented and resource-limited contexts, such as Odisha. This study examines the AI competency levels of higher education students in Odisha across these critical dimensions. Comprehending these competencies will guide the formulation of equitable, context-sensitive AI education strategies and offer practical insights for policymakers, educators, and curriculum developers seeking to address regional and digital inequalities.

CONCEPTUAL FRAMEWORK
This study is grounded in the UNESCO AI Competency Framework (2021, 2024), which delineates the essential skills, knowledge, and attitudes that students should develop to thrive in an AI-integrated society. The framework emphasizes equity, ethics, agency, and critical engagement with AI technologies.
Table 1. Core constructs of AI competencies assessed
	Domains
	Description
	No. of Items

	AI Foundations and Application
	Proficiency in using AI tools (e.g., generating content, performing tasks, data analysis)
	7

	AI Ethics
	Understanding ethical principles such as data privacy, safe and responsible AI usage
	4

	AI in Professional Development
	Ability to apply AI for academic enhancement, collaboration, and continuous learning
	4

	AI and Human Mindset
	Attitudinal and philosophical orientations toward AI’s societal and human impact
	3



Figure 1. Diagram of the Conceptual Framework
Demographic
Variables
Construct
Dimensions
Stream
(Sciences & Non-Sciences)
Degree Course Type
(Professional & Academic)
AI 
Competency
AI Foundation & Application
AI Ethics
AI in Professional Development
AI and Human Mindset









REVIEW OF RELATED LITERATURE
The integration of Artificial Intelligence (AI) into educational ecosystems has emerged as a transformative force, reshaping the nature of teaching, learning, and assessment. Globally, scholars have explored various dimensions of AI in education, including AI-driven personalized learning environments, intelligent tutoring systems, adaptive feedback mechanisms, and predictive analytics for learner outcomes (Dumbuya, 2024; Leong et al., 2025; Sun, 2024). With the rise of generative AI tools such as ChatGPT and Google Bard, the urgency to equip learners with AI competency has intensified, leading to the development of competency frameworks by organizations such as UNESCO and OECD (Miao et al., 2024).
At the core of these frameworks is the recognition that AI competency transcends mere technical know-how. It encompasses foundational skills in using AI tools, an understanding of AI ethics, the ability to integrate AI into professional and academic tasks, and a mindset that promotes critical, inclusive, and human-centred engagement with AI technologies. (Miao et al., 2024). Several studies have proposed models for assessing these dimensions and have tested them in diverse international contexts, such as Europe, East Asia, and the Gulf countries. (Janse van Rensburg & van der Westhuizen, 2024; Khalil & Alsenaidi, 2024).
In the Indian context, research on digital literacy and emerging technologies in education is steadily growing. However, much of it remains concentrated on teacher training, curriculum integration, or policy implementation, with limited empirical focus on student-level AI competencies (Bećirović, 2025; Tiwari & Magre, 2025). Some studies have assessed students’ attitudes towards AI or their general digital readiness, but very few adopt a multi-dimensional lens based on validated frameworks such as that of UNESCO. (Asio & Gardia, 2024; Ramya & Prasath, 2024)
More importantly, regional disparities in digital access and AI awareness remain largely underexplored in the literature. States like Odisha, characterized by infrastructural limitations and a digital divide, rarely feature in national-level studies on AI readiness in higher education. The assumption that students in professional or science-based courses possess inherently higher digital competencies is often taken for granted, despite little empirical evidence supporting such claims across underrepresented regions (Singh et al., 2025). This highlights a significant methodological and contextual gap in the current scholarship.
Additionally, existing studies frequently treat AI competency as a monolithic construct, without unpacking its ethical, developmental, and philosophical dimensions. There is a paucity of research that situates AI competency within broader socio-technological transformations and student agency, particularly from the perspective of equity, accessibility, and localized relevance in Indian higher education institutions.
Despite growing interest, research rarely compares AI competency across academic streams or course types. Further, there is a dearth of studies examining AI readiness in digitally under-resourced contexts such as Odisha, where infrastructural, institutional, and socio-economic variables differ significantly from metropolitan contexts. Many studies assume that professional or science streams cultivate higher AI fluency, which is a presumption that remains empirically untested in regions with marked educational inequities. 
Although frameworks and measurement tools for AI competency are developing rapidly, key gaps remain:
· Lack of localized empirical data: Few studies assess AI competency among students in underrepresented regions like Odisha, leaving a blind spot regarding regional digital readiness.
· Absence of comparative analysis across streams and course types, particularly in non-technical contexts.
· Limited adoption of holistic frameworks (e.g., UNESCO’s multidimensional model) in student-level assessments, especially concerning ethical awareness and mindset dimensions.
Our study advances the discourse by:
· Assessing AI competency among students in Odisha across four UNESCO-aligned dimensions.
· Comparing competencies by academic stream (Sciences vs Non-Sciences) and course type (Academic vs Professional).
· Contextualizing AI competency within a regionally specific education ecosystem marked by digital disparities.
· Using a validated instrument aligned with conceptual frameworks suited for non-technical learners.
These contributions fill a critical void in the literature and support more inclusive, evidence-based AI education policy and curricula design in Indian higher education.
RESEARCH OBJECTIVES
The study aims to attain the following objectives:
1. To assess the AI competencies of higher education students of Odisha
2. To compare the AI competencies of higher education students of Odisha belonging to different streams (Sciences and Non-Sciences) 
3. To compare the AI competencies of higher education students of Odisha belonging different courses (Academic and Professional degree courses)
In the wake of increasing AI integration across educational and professional domains, assessing the current level of AI competency among students is essential to understanding their preparedness for an AI-driven future. Odisha, as a region with varying levels of digital infrastructure and access, presents a critical context for examining baseline AI competency. Such assessment provides empirical evidence to inform policymakers, curriculum developers, and institutions about the existing strengths and gaps in students’ knowledge, skills, and attitudes toward AI, thereby supporting the development of equitable and context-sensitive AI education strategies.
Furthermore, disparities in AI exposure and integration are often presumed to exist across academic disciplines and course types, with science and professional programs typically considered more technologically intensive. Comparing AI competencies across these categories allows for a critical examination of such assumptions and helps determine whether disciplinary orientation influences digital readiness. This comparison is vital to ensuring that AI education initiatives are inclusive, non-discriminatory, and not restricted to specific academic domains, thereby promoting a more universal and democratized approach to digital competency development in higher education.
HYPOTHESES
The following are the hypotheses of the study.
H01: There is no significant difference in the AI competencies of higher education students belonging to different streams (Sciences & Non-sciences).
H02: There is no significant difference in the AI competencies of higher education students belonging to different courses (Academic and Professional degree courses).
METHODOLOGY
Research design, Population, Sampling technique and Sample: A cross-sectional survey research design was employed to quantitatively assess the AI competency of higher education students in Odisha. This design was selected due to its effectiveness in capturing self-reported perceptions and practices across a diverse student population within a limited timeframe. Given the time and logistical constraints of the study, a non-probability convenience sampling method was employed. While this approach limits the generalizability of findings, it facilitated access to a diverse range of respondents from multiple higher education institutions across Odisha. To mitigate sampling bias, efforts were made to include participants from different academic disciplines and geographic locations. A total of 221 students participated in the study. The sample size was determined based on logistical feasibility and accessibility during the data collection period. While not derived from statistical power analysis, the sample aligns with similar study on AI competency in higher education. (Khalil & Alsenaidi, 2024). The demographic profile of the respondents is depicted in table 2.
Table 2. Demographic Profile of the respondents
	Sl. No.
	Demographic Variables
	Categories
	N
	%

	1.
	Gender
	Male
	75
	34

	
	
	Female
	146
	66

	2.
	Locale
	Rural
	109
	49

	
	
	Urban
	112
	51

	3.
	Age group
	17-22
	114
	52

	
	
	22 & above
	107
	48

	4.
	Stream
	Sciences
	62
	36

	
	
	Non – Sciences
	159
	64

	5.
	Course type
	Academic
	138
	62

	
	
	Professional
	83
	28



Tool description: The instrument was developed based on UNESCO’s AI Competency Framework (2021), which outlines four core domains: AI Foundations and Applications, AI Ethics, AI for Professional Development, and AI and Human Mindset. Items were constructed to align with these domains, drawing upon existing literature and validated through expert review to ensure conceptual fidelity and contextual relevance. The tool comprised three sections. Section I included a participant information sheet detailing the study’s purpose, confidentiality assurances, and an informed consent declaration. Section II collected demographic information, including gender (male/female), locale (urban/rural), age group (17–22 / 22 and above), academic stream (science/non-science), and course type (academic/professional). Section III consisted of 18 items measuring AI competency, distributed as follows: AI Foundations and Applications (7 items), AI Ethics (4 items), AI for Professional Development (4 items), and AI and Human Mindset (3 items). Responses were recorded using a 5-point Likert scale, ranging from 1 (Strongly Disagree) to 5 (Strongly Agree), designed to capture the intensity of agreement with each competency statement. Reliability analysis indicated satisfactory internal consistency, with a Cronbach’s alpha of 0.84, demonstrating the tool’s suitability for measuring AI competencies among higher education students.
Data collection procedure: The instrument was developed and administered via Google Forms, allowing for online data collection. The survey link was disseminated to over 500 higher education students across various universities and colleges in Odisha, using institutional contacts, academic networks, and messaging platforms such as WhatsApp. A total of 221 complete responses were received, resulting in a response rate of approximately 44%. Participants were informed of the study's purpose and their rights before beginning the survey. Informed consent was obtained electronically prior to participation. The survey ensured anonymity, confidentiality, and voluntary participation, adhering to ethical standards for social science research.
Data analysis procedure: The dataset was analyzed using descriptive statistics, percentage analysis, and non-parametric inferential techniques, specifically the Mann–Whitney U test, to examine group differences. Prior to inferential testing, the distribution characteristics of the data were assessed using skewness, kurtosis, and the Shapiro–Wilk test to determine normality. The mean scores across the 18 AI competency items ranged from 3.33 to 3.79, indicating a generally moderate to high level of agreement with competency statements among higher education students. The overall mean for total AI competency was 63.86 (SD = 13.69), suggesting a positive orientation toward AI use and understanding. Subscale means were as follows:
· AI Foundations and Applications: M = 24.73, SD = 5.48
· AI Ethics: M = 13.78, SD = 3.19
· AI for Professional Development: M = 14.28, SD = 3.45
· AI and Human Mindset: M = 11.06, SD = 2.78
The skewness values ranged from –0.913 to –0.309, and kurtosis values from –0.387 to 0.957, indicating moderate negative skew and near-normal peakedness in item distributions. However, the Shapiro–Wilk test values for all variables were significant (W = 0.846 to 0.956, p < 0.05), suggesting deviations from normality across all domains. Given the violation of the normality assumption, non-parametric tests were employed for further analysis. The Mann–Whitney U test was used to explore differences across demographic groups. The choice of non-parametric methods was deemed appropriate based on the distributional properties of the data and the ordinal nature of the Likert-scale items. Despite deviations from normality, the skewness and kurtosis values remained within acceptable limits (±1), indicating that the data were not severely non-normal. Nonetheless, the use of non-parametric methods ensures robustness and reduces the risk of Type I errors in group comparisons.
RESULTS
Table 3. Percentage analysis of AI competencies based on courses
	Sl. No.
	Items
	Professional
	Academic

	
	
	SD
	D
	N
	A
	SA
	SD
	D
	N
	A
	SA

	AI Foundations and Application variable

	1.
	Describe operations of AI tools
	n
	4
	13
	28
	31
	7
	8
	15
	45
	59
	11

	
	
	%
	5
	16
	34
	37
	8
	6
	11
	33
	43
	8

	2.
	Execute prompt with AI-based tools
	n
	5
	11
	26
	27
	14
	7
	16
	44
	58
	13

	
	
	%
	6
	13
	31
	33
	17
	5
	12
	32
	42
	9

	3.
	Initialize a task for AI based technologies by text or speech
	n
	0
	11
	30
	32
	10
	4
	15
	49
	57
	13

	
	
	%
	0
	13
	36
	39
	12
	3
	11
	36
	41
	9

	4.
	Knowledge of AI applications in Education
	n
	4
	6
	15
	37
	21
	6
	8
	33
	71
	20

	
	
	%
	5
	7
	18
	45
	25
	4
	6
	24
	51
	14

	5.
	Use AI to learn lessons and prepare assignments
	n
	2
	7
	20
	32
	22
	6
	9
	32
	61
	30

	
	
	%
	2
	8
	24
	39
	27
	4
	7
	23
	44
	22

	6.
	Use AI to provide feedback to myself
	n
	5
	15
	18
	25
	20
	5
	14
	39
	58
	22

	
	
	%
	6
	18
	22
	30
	24
	4
	10
	28
	42
	16

	7.
	Analyse and interpret data using AI tools
	n
	1
	12
	22
	33
	15
	5
	16
	36
	62
	19

	
	
	%
	1
	14
	27
	40
	18
	4
	12
	26
	45
	14

	AI Ethics variables

	1.
	Basic understanding of AI ethics
	n
	1
	18
	18
	36
	10
	5
	17
	41
	63
	12

	
	
	%
	1
	22
	22
	43
	12
	4
	12
	30
	46
	9

	2.
	Protect sensitive data from AI tools	
	n
	4
	12
	27
	33
	7
	7
	18
	39
	60
	14

	
	
	%
	5
	14
	33
	40
	8
	5
	13
	28
	43
	10

	3.
	Ensure health and wellbeing while using AI tools
	n
	5
	15
	21
	29
	13
	7
	15
	47
	55
	14

	
	
	%
	6
	18
	25
	35
	16
	5
	11
	34
	40
	10

	4.
	Safely and responsibly use AI while learning
	n
	2
	14
	19
	30
	18
	7
	6
	43
	62
	20

	
	
	%
	2
	17
	23
	36
	22
	5
	4
	31
	45
	14

	AI and Professional Development Variables

	1.
	Use AI for continuous professional development
	n
	1
	9
	18
	38
	17
	5
	13
	45
	54
	21

	
	
	%
	1
	11
	22
	46
	20
	4
	9
	33
	39
	15

	2.
	Use AI for improving performance in studies
	n
	2
	11
	18
	35
	17
	9
	8
	32
	67
	22

	
	
	%
	2
	13
	22
	42
	20
	7
	6
	23
	49
	16

	3.
	Explore appropriate AI tools for making assignment and PPTs
	n
	0
	14
	21
	28
	20
	6
	14
	38
	61
	19

	
	
	%
	0
	17
	25
	34
	24
	4
	10
	28
	44
	14

	4.
	Collaborate with friends to share best practices of AI in Education
	n
	2
	12
	22
	38
	9
	8
	14
	38
	62
	16

	
	
	%
	2
	14
	27
	46
	11
	6
	10
	28
	45
	12

	AI and Human Mindset Variables

	1.
	AI as assistant for learning of humans and not replace them
	n
	2
	8
	14
	31
	28
	4
	16
	27
	58
	33

	
	
	%
	2
	10
	17
	37
	34
	3
	12
	20
	42
	24

	2.
	AI promotes equity and inclusivity
	n
	0
	10
	22
	30
	21
	6
	13
	32
	61
	26

	
	
	%
	0
	12
	27
	36
	25
	4
	9
	23
	44
	19

	3.
	Encourage self and friends to critically evaluate outputs of AI
	n
	0
	10
	28
	29
	16
	9
	14
	32
	54
	29

	
	
	%
	0
	12
	34
	35
	19
	7
	10
	23
	39
	21



Table 4. Mann Whittney U – test based on degree course type
	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Describe operations of AI tools
	0.512
	Accept

	2.
	Execute prompt with AI-based tools
	0.894
	Accept

	3.
	Initialize a task for AI based technologies by text or speech
	0.804
	Accept

	4.
	Knowledge of AI applications in Education
	0.205
	Accept

	5.
	Use AI to learn lessons and prepare assignments
	0.716
	Accept

	6.
	Use AI to provide feedback to myself
	0.775
	Accept

	7.
	Analyse and interpret data using AI tools
	0.781
	Accept

	8.
	AIFA TOTAL
	0.990
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Basic understanding of AI ethics
	0.990
	Accept

	2.
	Protect sensitive data from AI tools	
	0.490
	Accept

	3.
	Ensure health and wellbeing while using AI tools
	0.937
	Accept

	4.
	Safely and responsibly use AI while learning
	0.981
	Accept

	5.
	AIE TOTAL
	0.681
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Use AI for continuous professional development
	0.111
	Accept

	2.
	Use AI for improving performance in studies
	0.880
	Accept

	3.
	Explore appropriate AI tools for making assignment and PPTs
	0.463
	Accept

	4.
	Collaborate with friends to share best practices of AI in Education
	0.983
	Accept

	5.
	AIPD TOTAL
	0.398
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	AI as assistant for learning of humans and not replace them
	0.171
	Accept

	2.
	AI promotes equity and inclusivity
	0.587
	Accept

	3.
	Encourage self and friends to critically evaluate outputs of AI
	0.784
	Accept

	4.
	AIHM TOTAL
	0.646
	Accept

	AI COMPETENCY TOTAL
	0.797
	Accept



Table 5. Percentage analysis of AI competencies based on stream
	Sl. No.
	Items
	Sciences
	Non-sciences

	
	
	SD
	D
	N
	A
	SA
	SD
	D
	N
	A
	SA

	AI Foundations and Application variable

	1.
	Describe operations of AI tools
	n
	1
	10
	18
	26
	7
	11
	18
	55
	64
	11

	
	
	%
	2
	16
	29
	42
	11
	7
	11
	35
	40
	7

	2.
	Execute prompt with AI-based tools
	n
	2
	4
	22
	24
	10
	10
	23
	48
	61
	17

	
	
	%
	3
	6
	35
	39
	16
	6
	14
	30
	38
	11

	3.
	Initialize a task for AI based technologies by text or speech
	n
	1
	5
	25
	24
	7
	3
	21
	54
	65
	16

	
	
	%
	2
	8
	40
	39
	11
	2
	13
	34
	41
	10

	4.
	Knowledge of AI applications in Education
	n
	2
	4
	18
	25
	13
	8
	10
	30
	83
	28

	
	
	%
	3
	6
	29
	40
	21
	5
	6
	19
	52
	18

	5.
	Use AI to learn lessons and prepare assignments
	n
	1
	6
	18
	23
	14
	7
	10
	34
	70
	38

	
	
	%
	2
	10
	29
	37
	23
	4
	6
	21
	44
	24

	6.
	Use AI to provide feedback to myself
	n
	2
	9
	24
	17
	10
	8
	20
	33
	66
	32

	
	
	%
	3
	15
	39
	27
	16
	5
	13
	21
	42
	20

	7.
	Analyse and interpret data using AI tools
	n
	2
	5
	25
	19
	11
	4
	23
	33
	76
	23

	
	
	%
	3
	8
	40
	31
	18
	3
	14
	21
	48
	14

	AI Ethics variables

	1.
	Basic understanding of AI ethics
	n
	1
	10
	21
	21
	9
	5
	25
	38
	78
	13

	
	
	%
	2
	16
	34
	34
	15
	3
	16
	24
	49
	8

	2.
	Protect sensitive data from AI tools	
	n
	5
	10
	22
	16
	9
	6
	20
	44
	77
	12

	
	
	%
	8
	16
	35
	26
	15
	4
	13
	28
	48
	8

	3.
	Ensure health and wellbeing while using AI tools
	n
	2
	8
	25
	20
	7
	10
	22
	43
	64
	20

	
	
	%
	3
	13
	40
	32
	11
	6
	14
	27
	40
	13

	4.
	Safely and responsibly use AI while learning
	n
	4
	4
	24
	18
	12
	5
	16
	38
	74
	26

	
	
	%
	6
	6
	39
	29
	19
	3
	10
	24
	47
	16

	AI and Professional Development Variables

	1.
	Use AI for continuous professional development
	n
	1
	5
	26
	16
	14
	5
	17
	37
	76
	24

	
	
	%
	2
	8
	42
	26
	23
	3
	11
	23
	48
	15

	2.
	Use AI for improving performance in studies
	n
	2
	3
	20
	22
	15
	9
	16
	30
	80
	24

	
	
	%
	3
	5
	32
	35
	24
	6
	10
	19
	50
	15

	3.
	Explore appropriate AI tools for making assignment and PPTs
	n
	1
	7
	23
	19
	12
	5
	21
	36
	70
	27

	
	
	%
	2
	11
	37
	31
	19
	3
	13
	23
	44
	17

	4.
	Collaborate with friends to share best practices of AI in Education
	n
	3
	4
	23
	23
	9
	7
	22
	37
	77
	16

	
	
	%
	5
	6
	37
	37
	15
	4
	14
	23
	48
	10

	AI and Human Mindset Variables

	1.
	AI as assistant for learning of humans and not replace them
	n
	2
	9
	13
	22
	16
	4
	15
	28
	67
	45

	
	
	%
	3
	15
	21
	35
	26
	3
	9
	18
	42
	28

	2.
	AI promotes equity and inclusivity
	n
	1
	8
	20
	20
	13
	5
	15
	34
	71
	34

	
	
	%
	2
	13
	32
	32
	21
	3
	9
	21
	45
	21

	3.
	Encourage self and friends to critically evaluate outputs of AI
	n
	3
	7
	23
	16
	13
	6
	17
	37
	67
	32

	
	
	%
	5
	11
	37
	26
	21
	4
	11
	23
	42
	20





[bookmark: _GoBack]Table 6. Mann Whittney U – test based on stream
	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Describe operations of AI tools
	0.342
	Accept

	2.
	Execute prompt with AI-based tools
	0.139
	Accept

	3.
	Initialize a task for AI based technologies by text or speech
	0.758
	Accept

	4.
	Knowledge of AI applications in Education
	0.701
	Accept

	5.
	Use AI to learn lessons and prepare assignments
	0.454
	Accept

	6.
	Use AI to provide feedback to myself
	0.106
	Accept

	7.
	Analyse and interpret data using AI tools
	0.496
	Accept

	8.
	AIFA TOTAL
	0.970
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Basic understanding of AI ethics
	0.798
	Accept

	2.
	Protect sensitive data from AI tools	
	0.148
	Accept

	3.
	Ensure health and wellbeing while using AI tools
	0.572
	Accept

	4.
	Safely and responsibly use AI while learning
	0.292
	Accept

	5.
	AIE TOTAL
	0.227
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	Use AI for continuous professional development
	0.628
	Accept

	2.
	Use AI for improving performance in studies
	0.573
	Accept

	3.
	Explore appropriate AI tools for making assignment and PPTs
	0.594
	Accept

	4.
	Collaborate with friends to share best practices of AI in Education
	0.983
	Accept

	5.
	AIPD TOTAL
	0.896
	Accept

	Sl. No.
	VARIABLE
	‘p’ value for 
U-test
	Decision on null hypothesis

	1.
	AI as assistant for learning of humans and not replace them
	0.282
	Accept

	2.
	AI promotes equity and inclusivity
	0.267
	Accept

	3.
	Encourage self and friends to critically evaluate outputs of AI
	0.213
	Accept

	4.
	AIHM TOTAL
	0.295
	Accept

	AI COMPETENCY TOTAL
	0.506
	Accept



This comprehensive study examined AI competency differences across two comparative frameworks using Mann-Whitney U-tests due to the non-normal distribution of Likert scale data. The analysis compared professional versus academic degree students and science versus non-science students across four core dimensions: AI Foundations and Applications (AIFA), AI Ethics (AIE), AI for Professional Development (AIPD), and AI and Human Mindset (AIHM).
The most striking finding across both comparative frameworks was the complete absence of significant differences in AI competency levels. When examining professional versus academic degree students, all four dimensions showed no statistical significance (p > 0.05), with the overall AI competency score revealing no difference (p = 0.797). Similarly, the science versus non-science comparison yielded identical results, with no significant differences across any dimension and an overall competency score showing no distinction (p = 0.506). This consistent pattern suggests that neither course type nor academic stream serves as a determinant of AI competency development among higher education students.
In the AI Foundations and Applications dimension, students demonstrated remarkably similar levels of foundational knowledge, practical skills, and AI tool usage regardless of their academic background. Both comparative analyses revealed identical positive response rates of 66% for AI integration in academic routines, with comparable analytical abilities and cognitive engagement levels across all cohorts. Students exhibited similar confidence in executing AI tasks, prompting AI tools, and understanding AI operations, indicating that foundational AI competencies are evenly distributed across disciplinary boundaries.
The AI Ethics dimension revealed uniform ethical awareness across all student categories, with both frameworks showing consistent positive response rates exceeding 58% for responsible AI use. Students demonstrated shared understanding of data privacy concerns, responsible AI implementation, and wellbeing considerations, regardless of their professional-academic orientation or science-non-science specialization. This suggests that ethical AI competency is being cultivated uniformly across higher education, transcending traditional academic divisions.
Professional development perspectives through AI showed equally consistent patterns, with students across all groups recognizing AI's role in continuous learning, academic enhancement, and performance improvement. Identical positive response rates of 58% for AI tool exploration and high collaborative intent reflect a convergence of attitudes toward AI's developmental benefits. This uniformity indicates that students value AI for professional enhancement equally, regardless of their subject specialization or degree orientation.
The AI and Human Mindset dimension revealed perhaps the most significant finding in terms of educational philosophy. Students across all categories demonstrated a shared human-centered approach to AI integration, universally agreeing that AI should support rather than replace human learning. They consistently emphasized the importance of critical evaluation of AI outputs and recognized AI's potential role in promoting equity and inclusivity in education. This philosophical alignment suggests an emerging consensus on the appropriate role of AI in educational contexts.
DISCUSSION
The study assessed AI competencies of higher education students in Odisha across academic streams (Sciences vs. Non-Sciences) and course types (Professional vs. Academic) using UNESCO’s four-domain framework: AI Foundations and Applications (AIFA), AI Ethics (AIE), AI for Professional Development (AIPD), and AI and Human Mindset (AIHM). Contrary to expectations that science or professional programs yield greater digital fluency, Mann–Whitney U–tests revealed no significant differences (all p > 0.05) between any groups or dimensions. This uniformity suggests that rather than formal curricula, students’ AI competency emerges through everyday digital engagement—peer influence and widespread access to generative AI tools like ChatGPT and Bard—enabling comparable confidence in prompt execution, tool analysis, and lesson preparation across cohorts.
Ethical awareness of data privacy, responsible AI use, and psychosocial implications was similarly consistent, reflecting the diffusion of AI ethics through ambient social learning and media discourse (Christoforaki & Beyan, 2022; Kiemde & Kora, 2022). Nonetheless, moderate scores indicate a need for deliberate pedagogical interventions to deepen critical ethical AI competency. Both professional and academic degree students equally valued AI for continuous learning, academic enhancement, and peer collaboration, signaling a shift from viewing AI solely as a career asset to embracing it as an empowerment tool. The shared human-centred mindset—endorsing AI as an augmentative, inclusive aid requiring critical evaluation—further underscores the emergence of thoughtful AI stakeholders beyond technological peripheries like Odisha. However, survey-based endorsements may mask superficial agreement, necessitating qualitative follow-ups (e.g., interviews) to probe the depth of students’ critical engagement.
The absence of demographic or disciplinary gaps reinforces AI competency as a universal foundational skill, aligning with NEP 2020’s call for democratized digital competencies. Institutions should therefore integrate inclusive, interdisciplinary AI education across curricula and leverage students’ informal AI learning—through self-experimentation and peer exchanges—by scaffolding these practices into structured experiences that strengthen both skill and critical awareness. This decentralization of AI competency acquisition democratizes access but risks uneven depth or uncritical use unless educational systems respond with context-sensitive, equity-oriented digital pedagogy (Murphy & Taylor, 2024).
Despite its insights, the study’s reliance on convenience sampling limits generalizability across Odisha’s diverse student body. Self-reported Likert scales may invite social desirability bias, and the quantitative design cannot capture the nuanced motivations or misconceptions underlying AI engagement. Although the instrument demonstrated content validity and reliability, its construct validity and cross-cultural applicability remain untested. Future research should employ mixed methods—including longitudinal tracking and cross-regional comparisons—to evaluate pedagogical interventions, explore contextual influences on AI readiness, and integrate educators’ competencies and institutional supports for a holistic understanding of AI integration in higher education.
Building upon these foundational findings, future research endeavours should pursue several complementary directions to develop a more comprehensive understanding of AI competency in higher education. The integration of qualitative methodologies, including in-depth interviews, focus group discussions, and reflective journal analyses, would provide deeper insights into students' authentic AI engagement patterns, critical thinking processes, and ethical reasoning frameworks that quantitative measures alone cannot adequately capture. Longitudinal research designs tracking changes in AI competency over extended periods would enable researchers to assess the sustained impact of policy interventions, curricular innovations, and informal learning environments on student development. Expanding the geographical scope through cross-state or pan-Indian comparative studies would illuminate how diverse contextual factors can be, including institutional infrastructure quality, linguistic diversity, regional economic conditions, and varying socioeconomic demographics influence student AI readiness and adoption patterns. Additionally, rigorous evaluation of AI-integrated pedagogical approaches and targeted digital literacy training programs would provide empirical evidence regarding their effectiveness in enhancing specific dimensions of AI competency among diverse student populations. Finally, extending research focus to encompass educators' AI competencies alongside institutional support structures would create a more holistic understanding of the systemic factors influencing successful AI integration in higher education environments.
The findings represent a significant opportunity for policymakers, curriculum developers, and educational leaders to strategically capitalize on the emerging baseline of AI familiarity demonstrated across student populations. By designing inclusive, ethically grounded, and critically engaging AI education programs that transcend traditional disciplinary boundaries, higher education institutions can effectively empower students to function not merely as passive consumers of AI technologies, but as thoughtful, informed contributors capable of navigating and shaping an increasingly AI-driven society with both competence and ethical awareness.
CONCLUSION
This study examined the AI competencies of higher education students in Odisha using UNESCO's multidimensional framework encompassing AI Foundations and Applications, AI Ethics, AI for Professional Development, and AI and Human Mindset. The findings revealed that students, irrespective of their academic stream (Sciences vs Non-Sciences) or course type (Professional vs Academic), exhibited comparable levels of AI competency across all domains. This suggests a convergence in AI-related knowledge, skills, and attitudes, likely influenced by the widespread availability of generative AI tools and self-directed digital engagement.
The study challenges conventional assumptions that professional or science-oriented students possess inherently superior digital or AI competency. Instead, it reveals that AI competency is emerging as a cross-disciplinary and socially distributed phenomenon, shaped more by informal learning ecosystems and technological ubiquity than by formal curricula. Students across the board demonstrated ethical awareness, practical application skills, and a human-centered philosophical orientation toward AI use, indicating a foundational readiness for more structured AI education in higher education contexts.
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