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Abstract 
There is a growing recognition of the potential of artificial intelligence (AI) 
in higher education, but there are few empirical studies in the context of 
transition, and teachers’ roles are under-represented across the current 
literature. A dual-informant, cross-sectional mixed-methods design was 
used for the present study to explore the impact of AI-assisted teaching on 
student engagement and learning outcomes in higher education institutions 
in Azerbaijan. The participants of this study were composed of 250 people 
(188 students, 52 teachers, and 10 teaching assistants) who were selected via 
purposive sampling method. The data were collected using a questionnaire 
which was administered on the basis of a Technology Acceptance Model 
(TAM). Quantitative data were analysed using descriptive statistics, Mann–
Whitney U tests, Spearman correlations and Kruskal–Wallis tests, and open-
ended responses were analysed using Braun and Clarke’s (2006) thematic 
analysis. The constructs were significantly higher than the neutral score. 
Students reported significantly lower cognitive engagement (p = .047, 
r = 0.178) and overall engagement (p = .011, r = 0.229) than teachers. 
No significant relationships were found between the TAM constructs 
and engagement or learning outcomes. Four themes emerged from the 
qualitative analysis: enhancing engagement, accuracy and integrity issues, 
improving conditional learning, and policy needs for implementation. In 
particular, 29.6% of the participants mentioned a lack of critical thinking 
as their primary issue. The above trends show that, despite careful 
pedagogical scaffolding and institutional preparation, positive adoption 
of AI does not lead to concrete improvements in education, especially in 
transitional education systems. This null result suggests that adoption of AI 
does not automatically translate into measurable educational achievements 
and highlights the need for contextual expansion of the TAM framework in 
transitional education systems.
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issues remain. Most current research focuses on stu-
dents’ perceptions of AI tools or the results of using 
AI tools to support learning, but does not isolate how 
the teacher is a mediating variable in AI-supported 
teaching (Qureshi et al., 2025). The effect of AI-sup-
ported teaching, a conscious pedagogical action of 
a teacher, on student engagement and learning out-
comes as specific processes has not been sufficiently 
studied. In addition, it is rare to have both teach-
er and student perspectives in the same educational 
setting documented at the same time, reducing the 
ecological validity of the findings available (Fahreni 
et al., 2024; Obidovna, 2024). When studies focus 
on AI in teaching, they generally employ a single-in-
formant design, where the informants are students 
rather than teachers, excluding the aspect of instruc-
tional decision-making, which influences the practice 
of AI tools in classrooms in the final stages (Nadeem 
et al., 2025). 

Such constraints are especially stark in the South 
Caucasus, where Azerbaijan is in the midst of a 
digital transformation of its higher education system 
and is virtually underrepresented in the empirical 
literature on AI in education (Ahmadov et al., 2026; 
Ismayil et al., 2026; Nuri et al., 2025; Nuri et al., 
2026). The extent to which results can be generalized 
from the European and North American contexts to 
Azerbaijani higher education (with very different 
pedagogical traditions, institutional structures, and 
student demographics) cannot be taken for granted 
(Lukianova et al., 2025; Alasgarova, 2025). 

Research Questions
This study aims to answer the following question: 

RQ1: What role can AI-assisted teaching play in 
influencing student engagement and learning 
outcomes in higher education in Azerbaijan, as 
experienced by students and their teachers? 

RQ2: Are there significant differences between 
students’ and teachers’ perceptions of the 

Introduction
Artificial intelligence is changing the landscape of 
professional and academic education and is rapidly 
reshaping the way knowledge is transmitted, 
understood, and assessed. In the context of higher 
education, AI-powered teaching has led to a paradigm 
shift in pedagogy, including intelligent tutoring 
systems, adaptive learning platforms, AI-driven 
feedback systems, and AI-assisted instructional design 
(Nuong Deri et al., 2024; Santamaría Velásquez et 
al., 2026). The incorporation of these tools into the 
curriculum has sparked debates about their impact on 
student engagement and learning outcomes, making 
them a central part of educational policy debates and 
research (Velázquez-García, 2025).

Student engagement, defined as behavioral, 
cognitive, and emotional investment in the learning 
process, is one of the most powerful determinants of 
academic achievement (Rotar, 2025).Simultaneously, 
learning outcomes, defined as what students learn, 
academic performance, and skills acquired that can 
be transferred to another context, are the most 
measurable outcomes of learning effectiveness (Harris 
& Clayton, 2019). The nexus of AI-enabled teaching 
and these two areas is an interesting and important 
domain for research and development. The existing 
literature has recorded that the application of AI in 
education has a positive effect, such as personalizing 
content delivery, providing real-time feedback, 
and reducing students’ cognitive load (Verma, 
2025). Research has also shown that AI-supported 
workplaces can lead to higher student motivation 
and information-processing efficiency (Choi et 
al., 2025). However, most of this evidence comes 
from technologically advanced, Western education 
systems, where infrastructure, digital literacy, and 
institutional readiness are significantly different from 
those found in transitional and emerging education 
economies (Meza-Cordero, 2022). 

Despite this information, several significant 
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effectiveness of, and difficulties with, AI-
supported teaching practices? (Atoyan et al., 
2025). 

There are three scientific reasons for this 
study. While using single-respondent designs, the 
perspectives of students (n = 250) and teachers in the 
same institutional setting, that is, perspectives of 
dual informants, ensure a more ecologically complete 
picture of AI-supported teaching than single-
respondent designs. Second, by placing this inquiry 
within Azerbaijan, this research fills a documented 
geographic gap in the literature on AI in education 
and provides contextually informed evidence to the 
literature, which is dominated by dissimilar education 
systems. Third, the use of a structured questionnaire 
instrument allows for a systematic comparison of 
perceptions of engagement and outcomes across 
a large enough sample to ensure that the results 
are reliable, rather than being limited to small 
exploratory studies (Ahmadov et al., 2026; Ismayil  
et al., 2026; Nuri et al., 2025; Nuri et al., 2026). 

We hypothesized that AI-supported teaching 
is positively correlated with increased student 
engagement and better learning outcomes for both 
students and teachers, and with concerns about over-
reliance, accuracy of AI-generated content, and the 
preservation of critical thinking, which we believe 
moderate the overall positive effect of learning with 
AI (Naz et al., 2025). This study aimed to explore the 
impact of using AI in the higher education system 
on students engagement and learning outcomes 
in Azerbaijan using a mixed methods survey with 
questionnaires for students and teachers. The present 
study fills a geographic and methodological void in the 
literature on AI in education and provides learners, 
teachers, curriculum designers, and institutional 
policymakers with practical implications for the 
betterment of the use of AI in similar educational 
contexts (Parveen et al., 2025; Hajiyev, 2026).

Literature Review
Artificial Intelligence (AI) has been a topic of 
significant academic interest in the field of education 
over the last decade. Initial research has confirmed 
that AI tools, particularly intelligent tutoring systems 
and adaptive learning platforms, have the potential 

to tailor learning experiences to students’ needs in 
real time and have led to significant improvements 
in student learning (Lydia et al., 2023; Taşkın, 2025). 
Additional research has extended this to other 
pedagogical environments, showing that AI-enhanced 
environments can support students’ ability to access 
information, understand content, and grasp complex 
topics more quickly (Hasan & Rahman, 2024; Taşkın, 
2025). In terms of student engagement, AI-supported 
teaching has been associated with greater behavioral 
engagement, such as attendance, task completion, 
and participation, and cognitive engagement, such 
as richer information processing and more focused 
learning efforts (Kehinde-Awoyele et al., 2024; Usman 
et al., 2025).

Adaptive feedback mechanisms, a key feature of 
AI-powered teaching, are known to engage students 
by offering timely, personalized feedback that is 
difficult to keep up with in a large classroom (Ngu 
et al., 2025).In particular, virtual assistants and AI 
systems have been shown to be very effective in 
keeping learners engaged in their own learning in 
higher education, which is becoming increasingly 
common (Saraswat, 2024). The impact of AI on 
student outcomes has been demonstrated in various 
educational settings (Ahmadov et al., 2026; Ismayil 
et al., 2026; Nuri et al., 2025; Nuri et al., 2026). 
Research on the impact of AI tools on student learning 
shows that the use of AI-based instructive methods 
positively affects learning, with evidence showing 
that academic performance, knowledge retention, 
and competency acquisition have improved (Faridoon 
et al., 2025). However, these benefits are not always 
observed. Overreliance on AI, potential reduction in 
critical thinking, and inaccuracies in AI-generated 
content have been identified as possible mitigating 
factors for positive outcomes, especially when using 
AI tools without pedagogical structures (Ashokan 
et al., 2025; Li, 2026). In addition, the dual role of 
teachers as architects of the design of instruction with 
AI is under-represented in the empirical literature, 
as most studies focus on the students’ perspective 
(Shaffer et al., 2025). This methodological imbalance 
restricts our understanding of the role of instructional 
decision-making in the relationship between AI 
teaching tools and student outcomes. 
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Theoretical Framework 
This study is based on  Davis (1989) and elaborated 
by (Zaineldeen et al., 2020) original Technology 
Acceptance Model (TAM) (Figure 1), which states that 
the intent to use a technology depends on two main 
constructs: perceived usefulness (PU) and perceived 
ease of use (PEOU). PU refers to how the user thinks the 
technology can improve performance, and perceived 
ease to how the user feels the technology is free of 
effort. In the sphere of AI-enabled teaching, TAM 
offers a theoretically coherent framework to explain 
how students are engaged and how learning outcomes 
are achieved in the relationship between teachers’ 
and students’ perceptions and use of AI instructional 
tools (Handoko et al., 2024). The perceived usefulness 
in this study aligns with students’ expectations of 
how using AI would enhance their learning and school 
participation, and perceived ease of use is related 
to how easy students find AI tools to use and access 
within the context of Azerbaijani schools. 

The quality and consistency of AI tools’ 
instructional use is related to teachers’ perceptions 
of usefulness. The present study builds on the existing 
literature (Alasgarova & Rzayev, 2025), which has 
thus far been a collection of individual technology 
adoption models, by applying TAM to a dual-informant 
design that incorporates teachers. The current study 
extends the model beyond the individual technology 
adoption model to one in which both the student and 
the teacher are informants, implicitly addressing the 
documented gap in the existing literature, which is 
the application of TAM at the instructional level of 
AI integration(Alasgarova & Rzayev, 2025). It should 
be noted that TAM was originally designed to predict 
behavioral intention to use technology rather than 
engagement quality or learning outcomes. This study 
extends the framework to these educational outcome 
domains in an exploratory capacity, and does not 
assume the original model’s predictive relationships 
hold without modification in this context.

Materials and Methods
Research Design
In this study, a cross-sectional survey with a 
mixed methods design was conducted to examine 
the impact of AI-enabled teaching on student 

engagement in higher education in Azerbaijan. A 
mixed methods approach was chosen to allow for 
triangulation of quantitative samples (frequency 
distribution and perceived effectiveness ratings) 
with qualitative thematic data representing the 
nuanced experiences of both students and teachers. 
The dual methods approach increases the ecological 
validity of the findings and reduces the limitation of 
a single informant in previous AI in education studies. 
It is worth noting that the use of AI tools varied 
considerably among participants, from generative 
chatbots to writing assistants and adaptive learning 
platforms. This heterogeneity was uncontrolled and 
represents a methodological limitation; the findings 
reflect perceptions of AI-enabled teaching more 
broadly than any specific tool or integration model. 
The study consisted of two phases of data collection: 
quantitative analysis and descriptive analysis of 
qualitative data (open-ended responses), and the 
results were combined at the interpretive level by 
convergent triangulation.

Participants and Sampling 
The sampling strategy used was purposive sampling, 
which provided a wide spectrum of respondents who 
were able to give informed and relevant responses. 
A total of 250 participants were recruited across 
three informant groups: students currently taking 
AI-integrated courses at the undergraduate and 
postgraduate levels, teachers using AI tools for their 
instruction, and teaching assistants (n=10) who 
occupied a hybrid role. Teaching assistants were 
included in qualitative analysis as a sub-group of 
the teacher informant pool but excluded from role-
based quantitative comparisons due to their hybrid 
academic status. To ensure the representativeness of 
teachers’ and students’ experiences, the following 
inclusion criteria were established: 

Students’ participation: 
At least one semester of their studies took place 
in a setting in which teachers utilized at least one 
AI-supported teaching tool. Inclusion criteria for 
student participants: They had studied in an AI-
supported teaching environment for at least one 
semester. The exclusion of participants with no prior 
experience using AI in teaching ensured that the 
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constructs were relevant. This dual-informant design 
(the learner’s and the instructor’s point of view in 
the same educational context) is a methodological 
improvement over earlier research that used only 
students’ self-reports. Participants were drawn from 
three public universities in Baku. 

Research Instrument 
Data were gathered using a structured and self-
administered questionnaire designed based on the 
research questions, theoretical framework, and 
research objectives. The core constructs of the 
Technology Acceptance Model (TAM) – perceived 
usefulness and perceived ease of use–were 
operationalized and adapted for the context of AI-
supported teaching. 

The questionnaire consisted of four sections. 
Section A collected demographic and background 
data such as academic role (Student or Teacher), 
academic program (or subject area taught) and 
years of experience as well as how often the AI tool 
is used. Section B consisted of closed-ended items 
with a Likert scale ranging from 1 = Strongly Disagree 
to 5 = Strongly Agree, and measured the perceived 
usefulness of AI-supported teaching, perceived ease 
of use of AI tools, behavioral student engagement, and 
perceived impact on learning outcomes. In Section 
C, there were multiple-choice questions about types 
of AI tools used, how often they were used, and the 
impact these tools would have on various academic 
activities.

Section D included open-ended questions to 
encourage respondents to go beyond the main 
findings and identify the key advantages, obstacles, 
and suggestions for AI-supported teaching. A multi-
item, multi-format design allowed for quantitative 
comparisons between groups of respondents and 
qualitative exploration of the depth of experience. 
The content validity of the instrument was obtained 
by aligning with the constructs established in the TAM 
literature and the AI-in-education research field. The 
questionnaire was pre-tested with 10 participants 
(five students and five teachers who were not part 
of the main respondents) to test for the clarity of 
the items, logical flow of the items, and the burden 
of the answers. Some changes in the language were 

introduced after the pilot test and before the full-
scale test. 

It is acknowledged that the adapted instrument 
was not subjected to confirmatory factor analysis 
prior to administration; accordingly, all constructs 
are interpreted as multidimensional descriptive 
indices rather than psychometrically validated 
unidimensional scales.

Data Collection Procedure 
To ensure maximum participation and to accommodate 
varying levels of digital access among respondents, 
the survey was delivered in a mix of online and paper 
formats. The survey was distributed online via Google 
Forms and shared through institutional communication 
channels such as academic group platforms and email. 
For participants with limited digital connectivity or 
who preferred to complete a paper-based survey, the 
survey was delivered in person during scheduled class 
sessions and faculty meetings.

To ensure consistency of responses, the two 
versions had the same content and structure. Data 
collection was conducted over a pre-determined 
period of time, and repeated reminders were sent 
every 7 days to increase response rates. Completed 
responses were checked for completeness before 
being included in the analysis data set, and surveys 
with more than 20% missing data on Likert scale 
items for each question were not included in the 
quantitative analysis.

Quantitative Data Analysis 
Descriptive statistical techniques, such as frequency 
counts, percentage distributions, means, and 
standard deviations, were used to describe general 
trends in the use of AI tools, perceived usefulness, 
perceived ease of use, student engagement, and 
learning outcome perceptions for both groups of 
respondents. Independent-samples analysis was used 
to compare student and teacher responses, depending 
on the distribution of the data and the appropriate 
scale. Data were analyzed quantitatively using IBM 
SPSS Statistics (Version 26.0). Statistical significance 
was set at p < 0.05. As the study was descriptive and 
exploratory, effect sizes were used to describe the 
meaning and importance of the statistically significant 
differences found in the group comparison results. 
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with 100 participants (40.0%) aged 18–22 years, 54 
(21.6%) aged 23–27 years, 47 (18.8%) aged 28–35 years, 
35 (14.0%) aged 36–45 years, and 14 (5.6%) above 45 
years. In terms of familiarity with AI, most respondents 
indicated that they were moderately familiar (n = 83, 
33.2%), while 80 (32.0%) were very familiar, and 37 
(14.8%) were extremely familiar with AI. Among the 
respondents, 38 (15.2%) were slightly familiar with 
AI, and 12 (4.8%) reported not being familiar at all. 
In terms of usage frequency, 102 participants (40.8%) 
used AI tools frequently (weekly), 76 (30.4%) daily, 
45 (18.0%) occasionally, 21 (8.4%) rarely, and 6 (2.4%) 
reported never using AI tools. The full demographic 
profiles are presented in Table 1.

Reliability of Measurement Constructs 
Cronbach’s alpha (α) was first calculated to check 
for internal consistency before the main analyses. 
Since alpha is sensitive to the number of items and 
assumes tau-equivalence (which is not the case with 
multidimensional constructs), omega (ω) was also 
estimated as a more reliable and theoretically more 
appropriate reliability index (Hussey et al., 2025). 
The results are presented in Table 2. Alpha values 
were significantly below or negative for most scales. 
Scoring a negative alpha does not mean that there 
is an error in data entry; it is simply a catch-all for 
inter-item heterogeneity within scales that represent 
multiple sub-facets (i.e., Perceived Usefulness can 
include aspects of personalization, feedback, access 
to resources, and time efficiency all at once). 

This was confirmed by McDonald’s omega, which 
was only acceptable for Cognitive Engagement 
(ω=0.716), and in line with the significant difference 
between groups established in Section 5.6. The 
remaining constructs all had low omega values 
(range of ω = 0.001 – 0.553), suggesting that items 
within each construct measure different aspects or 
traits and not just a single latent trait. Therefore, 
composite scores are used as descriptive measures 
and should not be regarded as psychometrically 
validated, unidimensional scores. This limitation is 
clearly stated in all the inferential comparisons. Table 
2 presents the item-level descriptive statistics, while 
the complete reliability summary is presented below. 
Given these psychometric limitations, all composite 
scores in subsequent analyses are treated strictly 

Qualitative Data Analysis 
For the open-ended items in the questionnaire, the 
responses were analyzed using thematic analysis 
(Braun and Clarke, 2006): familiarization with data, 
initial coding, searching for themes, review of themes, 
defining and naming themes, and report writing. Two 
types of analysis were carried out: vertical analysis, 
where each response was analyzed and unique 
insights and perspectives were gained, and horizontal 
analysis, which examined patterns and convergences 
across the data set as a whole. Thematic categories 
were built inductively from the data and then 
compared with the deductive categories given in the 
TAM constructs to ensure theoretical coherence of the 
data analysis. This cross-group thematic comparison 
was a triangulation process, enhancing the internal 
consistency and credibility of the qualitative findings, 
where comparisons of responses from the student and 
teacher subgroups were made. 

Ethical Considerations 
This study was conducted in accordance with the 
ethical guidelines for studies involving human 
participants, as outlined in the Declaration of 
Helsinki. The study was ethically approved by 
the necessary IRB prior to data collection. Each 
participant’s participation was voluntary, and 
informed consent was obtained prior to completing 
the questionnaire. All participants were guaranteed 
complete anonymity, and no identifiable information 
was sought throughout the data collection and 
analysis. The data were kept confidential and were 
collected only by the research team. The data were 
collected anonymously, meaning that no participant 
could be identified from the reported results.

Results 
Sample Characteristics
A total of 250 subjects were selected from higher 
education institutions in Azerbaijan. Of these, 188 
(75.2%) identified themselves as students, 52 (20.8%) 
as teachers or instructors, and 10 (4.0%) as both 
(teaching assistants). The sample comprised 130 
females (52.0%), 114 males (45.6%), and 6 (2.4%) 
who preferred not to disclose their gender. The age 
distribution was skewed towards younger cohorts, 
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as descriptive indices and no causal or predictive 
inferences are drawn from them

Descriptive Statistics of Study Constructs 
Descriptive analyses were performed on all constructs 
for the entire sample (N = 250) and by the role 
of the respondent (Table 2). All construct scores 
were above the mid-point of the Likert scale (3.0). 
Perceived Usefulness recorded the highest mean 
among the TAM constructs (M = 3.71, SD = 0.31, Mdn 
= 3.75), followed by Perceived Ease of Use (M = 3.52, 
SD = 0.39, Mdn = 3.60). The three sub-dimensions 
of engagement were rated highest in Emotional 
Engagement, followed by Behavioral Engagement and 
then Cognitive Engagement (M = 3.72, SD = 0.44; M = 
3.67, SD = 0.43; M = 3.63, SD = 0.47, respectively). 
Overall Engagement (EngTotal) was a mean of 3.67 
(SD = 0.28). The mean values for all constructs were 
above the neutral value, with Learning Outcomes at 
M = 3.67 (SD = 0.35) and Challenges at M = 3.79 (SD = 
0.34) having the highest mean across the constructs. 
The role-stratified means for each of the constructs 
were very similar; the students and teachers showed 
similar scores on each construct, with only the 
numerical differences listed in Table 2. 

Construct Scores 
Relative to the scale midpoint, one-sample Wilcoxon 
signed-rank tests were used to determine whether the 
mean for each construct was significantly different 
from the neutral scale midpoint (μ₀ = 3.0). All five 
primary constructs registered significantly above the 
midpoint (all p < .001): Perceived Usefulness (M = 
3.71, SD = 0.31; W = 2.5, p < .001), PEU (M = 3.52, 
SD = 0.39; W = 789.0, p < .001), Overall Engagement 
(M = 3.67, SD = 0.28; W = 56.0, p < .001), Learning 
Outcomes (M = 3.67, SD = 0.35; W = 92.5, p < .001), 
and challenges (M = 3.79, SD = 0.34; W = 20.0, p < 
.001). The results of this study showed that the 
participants scored AI-assisted teaching positively 
in comparison to the neutral point for all the main 
constructs and simultaneously identified problems 
above the neutral point. 

Normality Testing 
Construct scores for each group of respondents 
were evaluated for distributional normality using 

the Shapiro–Wilk test. The majority of student group 
scores departed significantly from normality: PU 
(W = 0.979, p = .006), PEOU (W = 0.974, p = .002), 
BehEng (W = 0.968, p < .001), CogEng (W = 0.967, p 
< .001), EmoEng (W = 0.961, p < .001), EngTotal (W 
= 0.984, p = .034), LO (W = 0.979, p = .007), and CH 
(W = 0.971, p < .001). Among teachers, significant 
departures from normality were found for PEOU (W 
= 0.946, p = .019), BehEng (W = 0.943, p = .015), 
EmoEng (W = 0.949, p = .026), and CH (W = 0.941, p = 
.012), while PU (p = .079), CogEng (p = .184), LO (p = 
.262), and EngTotal (p = .055) were within acceptable 
normality ranges. All group comparisons were made 
using non-parametric tests because the distributions 
of all constructs were non-normally distributed.  

Comparison of Construct Scores Between 
Students and Teachers
The construct scores of students (n = 188) were 
compared with those of teachers (n = 52) using 

Table 1. Demographic Profile of Study Participants 
(N=250)

Char-
acter-
istic Category All N (%)

Students 
n (%)

Teachers 
n (%)

Role Student 188 (75.2) 188 
(100.0)

—

Teacher 52 (20.8) — 52 (100.0)

Both 10 (4.0) — —

Gender Male 114 (45.6) 78 (41.5) 31 (59.6)

Female 130 (52.0) 108 (57.4) 19 (36.5)

Age 
Group

18–22 100 (40.0) 98 (52.1) 0 (0.0)

23–27 54 (21.6) 46 (24.5) 4 (7.7)

28–35 47 (18.8) 26 (13.8) 18 (34.6)

36–45 35 (14.0) 11 (5.9) 23 (44.2)

Above 45 14 (5.6) 7 (3.7) 7 (13.5)

AI 
Famil-
iarity

Very 
familiar

80 (32.0) 56 (29.8) 21 (40.4)

Extremely 
familiar

37 (14.8) 30 (16.0) 7 (13.5)

Modera
tely 
familiar

83 (33.2) 62 (33.0) 16 (30.8)
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Table 2: Reliability Summary: Cronbach’s Alpha and McDonald’s Omega for All Study Constructs (N=250)

Construct Items (k) α
McDon-
ald’s ω All M (SD) All Mdn

Students 
M (SD)

Teachers 
M (SD) Min Max

Perceived 
Usefulness

8 -0.003 0.553 3.71 
(0.31)

3.75 3.71 
(0.30)

3.70 
(0.32)

2.88 4.50

Perceived 
Ease of Use

5 -0.105 0.021 3.52 
(0.39)

3.60 3.52 
(0.38)

3.48 
(0.43)

2.40 4.60

Behavioral 
Engagement

4 -0.118 0.124 3.67 
(0.43)

3.50 3.65 
(0.44)

3.74 
(0.39)

2.50 4.75

Cognitive 
Engagement

4 0.079 0.716 3.63 
(0.47)

3.75 3.59 
(0.46)

3.74 
(0.49)

2.00 4.75

Emotional 
Engagement

4 0.069 0.001 3.72 
(0.44)

3.75 3.69 
(0.44)

3.77 
(0.41)

2.50 4.75

Overall En-
gagement

12 n/a n/a 3.67 
(0.28)

3.67 3.64 
(0.28)

3.75 
(0.23)

2.58 4.50

Learning 
Outcomes

7 0.082 0.374 3.67 
(0.35)

3.71 3.67 
(0.34)

3.65 
(0.34)

2.57 4.71

Challenges 6 0.000 0.029 3.79 
(0.34)

3.83 3.79 
(0.34)

3.81 
(0.34)

2.67 4.67

Note. k = number of items; α = Cronbach›s alpha; ω = McDonald›s omega estimated via principal-axis factor loadings. Green 
shading = only construct meeting acceptable reliability threshold (ω ≥ 0.70). All remaining constructs are interpreted as 
multidimensional descriptive indices

Table 3. Comparison of Construct Scores Between Students and Teachers (Mann–Whitney U Test)

Construct Students M (SD) Teachers M (SD) U p Sig. r (Effect)

Perceived Use-
fulness

3.71 (0.30) 3.70 (0.32) 5005 0.791 ns 0.024 (Small)

Perceived Ease 
of Use

3.52 (0.38) 3.48 (0.43) 5023 0.758 ns 0.028 (Small)

Behavioral 
Engagement

3.65 (0.44) 3.74 (0.39) 4334 0.204 ns 0.113 (Small)

Cognitive En-
gagement

3.59 (0.46) 3.74 (0.49) 4019 0.047 * 0.178 (Small)

Emotional 
Engagement

3.69 (0.44) 3.77 (0.41) 4350 0.217 ns 0.110 (Small)

Overall En-
gagement

3.64 (0.28) 3.75 (0.23) 3770 0.011 * 0.229 (Small)

Learning Out-
comes

3.67 (0.34) 3.65 (0.34) 5097 0.635 ns 0.043 (Small)

Challenges 3.79 (0.34) 3.81 (0.34) 4750 0.753 ns 0.028 (Small)

Mann–Whitney U tests. The results are presented 
in Table 3. No statistically significant difference 
was found between students and teachers for the 
Perceived Usefulness (U = 5005.0, p = .791, r = 

−0.024), Perceived Ease of Use (U = 5023.0, p = .758, 
r = −0.028), Behavioral Engagement (U = 4333.5, 
p = .204, r = 0.113), Emotional Engagement (U = 
4349.5, p = .217, r = 0.110), Learning Outcomes (U 
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Table 4: Spearman Rank Correlations Among Study Constructs (N=250)
Construct PU PEOU BEH COG EMO ENG LO CH

Perceived 
Usefulness

1.000 — — — — — — —

Perceived 
Ease of Use

-0.02 1.000 — — — — — —

Behavioral 
Engagement

-0.07 -0.01 1.000 — — — — —

Cognitive 
Engagement

-0.04 0.14* 0.09 1.000 — — — —

Emotional 
Engagement

0.04 0.02 -0.06 0.09 1.000 — — —

Overall En-
gagement

-0.03 0.07 0.54*** 0.66*** 0.55*** 1.000 — —

Learning Out-
comes

0.09 -0.08 -0.09 -0.06 -0.08 -0.09 1.000 —

Challenges 0.06 -0.05 -0.07 0.00 0.02 -0.03 -0.02 1.000
Note. Values represent Spearman’s rho (ρ). Lower triangle only shown; diagonal omitted. * p < .05, ** p < .01, *** p < .001.

Table 5: Frequency Distribution of General Perceptions: Benefits, Concerns, and Integration Preferences 
(N=250)

Category Response Option n %

G3: Primary Benefit

Personalization of content 62 24.8

Immediate/targeted feedback 61 24.4

Time efficiency 48 19.2

Increased motivation 45 18.0

Improved resource access 34 13.6

G4: Primary Concern

Reduced critical thinking 74 29.6

Accuracy/reliability 66 26.4

Academic dishonesty 65 26.0

Data privacy 23 9.2

Unequal access 22 8.8

G5: Integration Preference

Moderately (supplementary) 101 40.4

Extensively (core) 96 38.4

Completely (replace) 29 11.6

Very limited extent 22 8.8

Not at all 2 0.8
Note. Percentages may not sum to 100 due to rounding.

= 5097.0, p = .635, r = −0.043), or challenges (U = 
4750.0, p = .753, r = 0.028). Values of r < 0.13 
were considered small effect sizes and were found 
for all non-significant comparisons. Two constructs 
were found to be statistically different between 

the groups. Teachers reported significantly higher 
Cognitive Engagement than students (Teachers: M = 
3.74, SD = 0.49; Students: M = 3.59, SD = 0.46; U = 
4019.0, p = .047, r = 0.178, small effect). Similarly, 
Overall Engagement was significantly higher among 
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Table 6: Thematic Analysis Summary: Open-Ended Responses by Question and Role (N=250)

Question Theme
Student Perspectives 

(n=188)
Teacher Perspectives 

(n=52+10)

H1 Engagement AI-Mediated Engagement 
Enhancement

Increased engagement; 
Personalised content deliv-
ery; Improved accessibili-
ty; Heightened motivation

Observed student re-en-
gagement; Differentiated 
instruction facilitated; En-
hanced student confidence

H2 Challenges Accuracy, Integrity & Ac-
cess Concerns

Accuracy of AI-generated 
content; Risk of over-reli-
ance; Inequitable technol-
ogy access; Privacy worries

Academic integrity en-
forcement; Digital liter-
acy gap among students; 
Generic/non-adaptive 
feedback; Lack of institu-
tional support

H3 Outcomes Conditional Learning Im-
provement

Improved grades and re-
tention; Better knowledge 
access; Critical thinking 
concern — mixed impact 
reported

Enhanced analytical skill 
development; Measurable 
improvement observed; 
Cautious optimism — scaf-
folding seen as essential

H4 Recommendations
Structured Implementation 
& Policy

AI literacy training for stu-
dents; Redesign of assess-
ments; Clear institutional 
policy; Equitable access 
provisions

Faculty professional 
development; Ethical 
AI framework needed; 
Evidence-based integration 
approach

Note. Themes derived inductively from coded responses using Braun & Clarke (2006). Preliminary codes were assigned per 
respondent; themes reflect convergent patterns across subgroups. Student n=188; Teacher n=52; Teaching Assistant n=10 
(excluded from role-stratified comparison).

Fig. 1: Theoretical framework: Technology Acceptance Model (TAM) applied to AI-supported  
teaching in Azerbaijani higher education
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Fig. 2: Mean Construct scores by respondent role N=250

Fig. 3: Spearman correlation matrix of study constructs, N=250

teachers than students (Teachers: M = 3.75, SD = 0.23; 
Students: M = 3.64, SD = 0.28; U = 3770.0, p = .011, 
r = 0.229, small effect). The differences between the 
roles were statistically significant but not practically 
large, with rank-biserial correlation values < 0.25 for 
both constructs (Table 3; Figure 2). 

Exploratory Inter-Construct Associations 
(Descriptive Only) 
Spearman’s rank correlations were determined between 
all constructs in the entire sample (N = 250). The 
correlation matrix is shown in Table 4 and Figure 3. None 
of the TAM constructs (PU or PEOU) showed a statistically 
significant correlation with Overall Engagement (PU × 

EngTotal: ρ = −0.026, p = .683; PEOU × EngTotal: ρ = 
0.074, p = .244), Learning Outcomes (PU × LO: ρ = 0.089, 
p = .161; PEOU × LO: ρ = −0.076, p = .230), or challenges 
(PU × CH: ρ = 0.063, p = .321; PEOU × CH: ρ = −0.054, p = 
.392). Large and significant intercorrelations were found 
in the engagement sub-dimensions. Overall Engagement 
was strongly correlated with Cognitive Engagement (ρ 
= 0.66, p < .001), Emotional Engagement (ρ = 0.55, p < 
.001), and Behavioral Engagement (ρ = 0.54, p < .001), 
confirming the coherence of the overall engagement 
composite. Overall Engagement was not statistically 
correlated with Learning Outcomes (ρ = − 0.089, p 
=.160) or challenges (ρ = − 0.024, p =.708) (Table 4;  
Figure 3). 
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Fig. 4: Likert Response Distribution for key construct items (N=250)

Fig.  5: Scatterplots Preceived usefulness vs key outcomes by role (N=250)

Effect of AI Familiarity on Learning 
Outcomes 
We used the Kruskal–Wallis test to check if the 
self-reported AI familiarity level correlated with 
learning outcome scores. Five familiarity groups 
were compared: not at all familiar (n = 12, M = 
3.75), slightly familiar (n = 38, M = 3.71), moderately 
familiar (n = 83, M = 3.68), very familiar (n = 80, M = 
3.62), and extremely familiar (n = 37, M = 3.68). The 
test result was non-significant (H = 3.772, df = 4, p 
= .438), which means that the familiarity level with 

AI does not significantly differ in the perceptions of 
Learning Outcomes between groups. 

Role Differences in Perceptions of AI 
Impact 
The chi-square test of independence was used to 
evaluate the association between the respondents’ 
roles (Student or Teacher) and overall perception of 
AI-supported teaching on student engagement (G1). 
The cross-tabulation showed that approximately 
80.8% of students and 88.5% of teachers gave a slightly 
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or strongly positive rating to the overall impact. 
The test was non-significant (χ² = 4.940, df = 8, p = 
.764, Cramér’s V = 0.099), meaning that there was 
no significant association between role and overall 
perception of impact on engagement. Likewise, when 
asked about their overall perceptions of the impact 
of AI on learning outcomes (G2), 80.3% of students 
and 86.6% of teachers answered positively, with a chi-
squared test also showing no significant difference 
between the students and teachers by role (χ² = 
3.902, df = 4, p = .419, Cramér’s V = 0.128). 

General Perceptions: Benefits, Concerns, 
and Integration Preferences 
The frequencies of the general perception items 
are shown in Table 5 and Figure 6. Regarding the 
most significant benefit of AI-supported teaching 
(G3), the largest share of participants (n = 62, 
24.8%) mentioned the personalization of learning 
content, followed closely by immediate and targeted 
feedback (n = 61, 24.4%), time efficiency (n = 48, 
19.2%), increased motivation and engagement (n = 
45, 18.0%), and improved access to diverse learning 
resources (n = 34, 13.6%). The top three concerns 
regarding AI use in teaching were the accuracy and 
reliability of AI-generated information (n = 66, 26.4%), 
risk of academic dishonesty (n = 65, 26.0%), and 
reduced critical thinking and independent learning 
(n = 74, 29.6%). Regarding the preferred extent of 
AI integration into higher education curricula (G5), 

the majority (n = 101, 40.4%) preferred a moderate 
supplementary role, 29 (11.6%) preferred to see it 
become an extensive core role, and only 24 (9.6%) 
preferred a very limited or no extent of integration 
(Table 5; Figure 6). 

Likert Item Response Distributions 
The distributions of the responses for all constructs at 
the full level of the Likert scale are shown in Figure 
4. In the case of the agree and strongly agree re-
sponse categories, they received the largest number 
of responses across the Perceived Usefulness items 
(B1–B8), while the responses for the strongly disagree 
and disagree response categories were comparative-
ly small. The same distribution pattern was observed 
for Perceived Ease of Use (C1–C5), the engagement 
sub-dimensions (D1–D12), and the Learning Out-
comes items (E1–E7). The Challenges subscale (F1–F6) 
also had above-midpoint ratings, with participants 
demonstrating an awareness of concerns related to 
overreliance on AI and the accuracy of AI-generated 
content. The scatter plot (Figure 5) shows a relation-
ship between Perceived Usefulness composite scores 
and Learning Outcomes scores, which is consistent 
with the non-significant Spearman correlation (ρ = 
0.089, p = .161) reported in Section 5.7.

Qualitative Findings (Thematic Analysis) 
Responses to the open-ended items in Section H (N = 
250; 188 students, 52 + 10 teachers) were analyzed 

Fig. 6: Perceptions of primary benefits and concerns of AI-supported teaching (N=250)
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using Braun and Clarke’s (2006) six-phase thematic 
analysis. Vertical and horizontal analyses were used to 
obtain individual insights and cross-dataset patterns, 
respectively. The four open-ended questions fell into 
four main themes, and convergent and divergent 
patterns were discernible based on the role of the 
respondent. The thematic coding of the full text 
is summarized in Table 6. Theme 1 — AI-Mediated 
Engagement Enhancement (H1): In both groups, the 
introduction of AI-supported teaching consistently had 
a positive impact on student engagement. Students 
identified the use of personalized content and access 
as the main mechanisms, and teachers commented on 
the reengagement of passive learners and the ability 
of AI to support differentiated teaching at scale. This 
convergence supports

The above-midpoint Emotional Engagement mean 
(M = 3.72) reported in Section 5.3. The quantitative 
results showed that reliability was the most important 
factor for the participants (26.4%, Section 5.10), 
and the qualitative results were consistent with this 
finding, with the Accuracy of AI-generated content 
being the most prominent challenge in both groups. 
While teachers emphasized the need to highlight 
academic integrity policies and the lack of digital 
literacy among learners, students also mentioned the 
issue of access to learning resources and data privacy, 
indicating different positionalities amidst similar 
learning settings.

Theme 3 — Conditional Learning Improvement 
(H3): Both groups affirmed desired improvements 
in knowledge retention and academic performance 
but tempered responses with critical caveats. Pupils 
voiced a conflict between the use of AI for access and 
lowering their independent thought. The teachers’ 
accounts of their expectations of learning gains 
were duly cautious, with many consistently stressing 
the need for purposeful pedagogical scaffolding to 
achieve observable learning gains (in line with the 
non-significant TAM–outcome correlations reported in 
Section 5.7). 

Recommendations from Theme 4 — Structured 
Implementation and Institutional Policy (H4)–focused 
on two priorities: AI literacy training (students) 
and faculty professional development (teachers). 
Both groups independently requested clarity in 

institutional policies and ethical frameworks, 
suggesting that the key factor for benefiting 
education is not the availability of tools but their 
implementation quality. Triangulation between 
the qualitative and quantitative data confirmed 
the pattern of findings: positive attitudes were 
coupled with substantive concerns. Qualitative data 
confirmed the quantitative findings, namely that the 
acceptance of AI technologies does not automatically 
correlate with tangible gains in learning but requires 
careful institutional and pedagogical arrangements.

Discussion
Interpretation of Findings 
Above-average ratings for all constructs indicated a 
general acceptance of AI as a pedagogical tool. The 
rating of perceived usefulness agrees with what the 
participants perceived AI could do: to personalize 
content and give feedback in real time, as shown 
by the general perception data in which both 
personalization and immediate feedback were chosen 
by approximately 49% of the participants (Ortiz Jr 
et al., 2025). The Challenges mean captures the 
complexity of the relationship between participants’ 
perceptions of the potential and risks of AI. This 
finding is consistent with theoretical arguments that 
AI scaffolding, if poorly designed, could diminish 
the cognitive load needed for deep learning (Kok 
et al., 2024; Nadjiba & Belmekki, 2024), as nearly 
30% of the sample identified this as their primary 
concern.The absence of significant TAM–outcome 
correlations may further indicate that in transitional 
education systems, perceived usefulness operates as 
aspirational awareness of AI’s potential rather than a 
reliable predictor of actual engagement or learning 
gains a meaningful departure from TAM’s original 
predictive logic that warrants dedicated theoretical 
attention in future research. There is a theoretically 
meaningful difference in cognitive engagement, 
favoring teachers over students. While students 
use AI in a more passive and receptive manner 
(content consumption), teachers are engaged in the 
evaluation, adaptation, and critical appraisal of AI 
outputs, which is inherently a higher-order cognitive 
process (Wang et al., 2026). This distinction would 
not have been possible in a single-informant design, 
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emphasizing the methodological value of using the 
dual-informant design employed in this study. Perhaps 
the most surprising result is the lack of a significant 
TAM–outcome correlation (Feng et al., 2020). This 
is not a fault of the framework, as it could mean 
that perceived usefulness is about being aware of 
the potential for, rather than actual transformation 
with, AI, and that the key factor between using AI 
and having an impact on education is pedagogical 
scaffolding and not just the availability of tools (Al-
Hyasat et al., 2025). 

Relation to Existing Literature 
This positive attitude mirrors previous studies 
conducted in both Western and East Asian contexts 
(Sfar, 2026) and brings similar attitudes observed 
from the South Caucasus context for the first time. 
The differences lie in the non-significant relationships 
between TAM and engagement and between TAM 
and outcome. Previous research has indicated 
positive relationships between PUP and performance 
(Sayekti & Wijayanti, 2018); however, these studies 
were mainly conducted in environments with well-
established institutional frameworks for AI. The 
current results are consistent with those of (Huma et 
al., 2025), who warned that results in resource-rich 
settings should be carefully extrapolated to those 
in transitional education settings with divergent 
infrastructure, policy, and faculty preparedness. 

Contribution to Knowledge 
This study contributes to the sparse literature on AI 
in education by providing empirical evidence from 
a context that is in the process of transitioning 
to digital education, namely Azerbaijan, where 
there is a documented geographic gap (Abbasov & 
Mamedov, 2025). By leveraging the dual-informant 
design, which is a methodological innovation in the 
realm of student-only research, this study highlights 
the importance of the teacher–student cognitive 
engagement differential for deepening understanding 
of how the teacher’s role impacts AI experience 
(Hinojosa, 2025). The overlap between positive 
perceptions and substantive concerns suggests 
that the TAM constructs, as operationalized here, 
may function as aspirational indicators rather than 
predictive ones in transitional education contexts a 

finding that calls for future theoretical refinement 
rather than constituting a framework extension in 
itself (Runge et al., 2025). 

Qualitative–Quantitative Triangulation 
The quantitative patterns presented in Section 
5.7 are complemented by the thematic findings 
presented in Section 5.12, which provide important 
context and address some apparent ambiguities. The 
non-significant TAM–outcome correlations, an initial 
counterintuitive result, are justified by qualitative 
data, as participants’ positive attitudes toward AI 
are not based on proven effectiveness but rather on 
aspiration.

A conditional statement consistently accompanied 
the positive ratings, suggesting that both teachers 
and students qualified their positive ratings by the 
scaffolding quality and readiness of the institutions, 
rather than just by the availability of the tool and 
its attitudinal acceptance (Theme 3).Second, the 
differences in cognitive engagement between 
teachers and students (Section 5.6) are supported 
by Theme 1: teachers reported using AI in instructive 
ways, including evaluative, adaptive, and critically 
reflective uses, whereas students reported more 
passive and receptive uses, such as passive reading 
and consumption of content. 

This distinction, which could not be discerned in 
single-informant designs, attests to the methodological 
merits of the dual-informant design and fits with 
the general pedagogical literature on higher-order 
versus surface-level cognitive involvement (Wang et 
al., 2026). Third, the highly rated construct in the 
study was the construct of Challenges mean (M = 
3.79), which was positively supported in Theme 2, 
where both groups recognized accuracy concerns, 
integrity risks, and gaps in digital literacy as valid 
constructs. This synergy boosts the validity of the 
findings, in and of itself, and reinforces the need for 
AI literacy programs and institutional policies to be 
mandatory prerequisites for implementation, not an 
afterthought.

Strengths and Limitations 
A few key strengths of this study are the dual 
informant design, the use of non-parametric analyses 
based on empirical evidence, the instrumenting of 
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the study that was content validated by the TAM, and 
the unique geographic location of the study. However, 
the limitations of this study must be acknowledged. 
Generalization is limited with purposive sampling 
(Nabiolahi, 2024). All constructs were self-reported 
and may have been subject to common method bias 
and overestimation of benefits. Cronbach’s alpha 
scores are generally low and sometimes negative 
across scales, raising uncertainties about the 
psychometric confidence of composite scores. The 
low omega values across most constructs (ω = 0.001–
0.553) confirm that composite scores function as 
multidimensional descriptive indices; Mann–Whitney 
comparisons should therefore be interpreted as 
exploratory group-level descriptions rather than tests 
of psychometrically validated constructs. The cross-
sectional design does not allow for causal inferences 
(Hussey et al., 2025). Perceptual assessments were 
used to measure learning outcomes instead of 
objective academic records, and the variability in the 
use of the different AI tools among participants was 
not controlled, which may have dampened systematic 
relationships (Boduroglu & Yigiter, 2025). 

Implications and Future Directions 
These results align with the potential benefits of 
AI for educators and educational institutions but 
highlight the need for careful implementation and 
appropriate tool provisioning within clear pedagogical 
frameworks. To tackle the study’s most common 
worry, AI literacy programmes should be established 
to teach students to critically examine AI-generated 
content (Voulgari et al., 2022). Enhancing students’ 
cognitive engagement with AI should be the focus of 
teachers’ professional learning, rather than simply 
improving access to AI. On a theoretical level, the 
non-significant TAM correlations imply a need for the 
contextual adaptation of the model in the context 
of AI-supported learning in transitional systems 
(Zainuddin et al., 2024), which includes adding the 
quality of pedagogical scaffolding and the readiness 
of institutions. Further studies should use longitudinal 
studies, objective outcome measures, consider the 
type of AI tools and integration fidelity, and expand 
comparative research on the education systems of 
the South Caucasus and Central Asia to evaluate 

the region’s generalizability (Al-Hyasat et al., 2025; 
Mittal et al., 2025).

These results indicate that simply having AI tools 
available in classrooms will not create measurable 
learning gains or engagement from a policy 
perspective. AI integration in education should, 
therefore, be understood not only as a technological 
solution but also as a pedagogical shift that should 
be integrated into curriculum construction, teacher 
training, and assessment policy (Mudgal, 2025). To 
harness positive attitudes toward AI into meaningful 
learning outcomes, classroom-level practice needs 
to emphasize engaging, scaffolded applications of AI 
models or tools, as teachers must engage students 
in critical thinking about AI, rather than merely 
consuming AI-generated content.

Suggestions 
The following practical implications for educators, 
institutions, and policymakers are derived from 
the results of this study to enhance the use of AI-
supported teaching in higher education. Institutions 
should first implement compulsory AI literacy 
courses for students, providing them with the tools 
to assess the accuracy, reliability, and limitations 
of AI-generated content, thereby mitigating the 
most common concern cited in this study (Barreto, 
2025). Second, the scope of teacher professional 
development programs should extend beyond mere 
tool training to promote higher-order thinking, such 
as assessing, modifying, and critically reflecting 
on AI-generated content in teaching and learning. 
Third, universities must establish clear ethical policy 
frameworks that govern the use of AI in teaching and 
assessment, covering aspects of academic integrity, 
data privacy, and equitable access, as this was 
mentioned several times as a hurdle to effective 
implementation (Zhang, 2026). Fourth, as perceived 
usefulness failed to significantly predict engagement 
or learning outcomes, institutions should not only 
invest in tools but also in pedagogical scaffolding. 
Finally, the results of future studies should be based 
on longitudinal designs and objective outcome 
measures (e.g., academic data instead of self-
reported perceptions), and on variation across specific 
AI tools and disciplines, with an eye toward whether 
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the results of the present study extend to the wider 
South Caucasus region (Rizvi, 2023; Sannigrahi & Roy 
Chowdhury Ghosh, 2025). 

Conclusion 
A dual-informant mixed methods design (N = 250) 
was used in this study to investigate the effect of 
AI-supported teaching on student engagement and 
learning outcomes in higher education institutions 
in Azerbaijan. The quantitative results revealed 
consistently high attitude ratings with statistically 
significant differences in cognitive (p = .047) and 
overall engagement (p = .011) in favor of the teachers. 
However, the correlations between TAM and outcomes 
were not significant; thus, attitudinal acceptance 
does not necessarily lead to measurable educational 
benefits. Four convergent themes emerged from the 
qualitative analysis of the open-ended responses: 
improvement of engagement, concern with accuracy 
and integrity, improvement of conditionality 
learning, and structured implementation needs. 
Education gains were found to be accompanied by 
positive perceptions and substantive concerns, and 
deliberate pedagogical scaffolding and institutional 
readiness were found to be required for education 
gains. The limitations are that the sampling was 
purposive, the instruments used were self-reported, 
most of the instruments in the research yielded 
low psychometric reliability (exception: Cognitive 
Engagement, ω = 0.716), and the research design 
was cross-sectional, which cannot provide causal 
relationships. Longitudinal designs with objective 
outcome measures should be used in future studies. 
To guarantee the quality of the implementation and 
achieve the desired outcomes, institutions should 
focus on AI literacy programmes, faculty professional 
development, and ethical policy frameworks. 
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SECTION A
Demographic and Background Information

Please tick () the most appropriate response or fill 
in the blank.

A1.  What is your role at this institution?

o	 Student
o	 Teacher / Instructor
o	 Both (Student and Teacher / Teaching 

Assistant)

A2.  Gender

o	 Male
o	 Female
o	 Prefer not to say

A3.  Age Group

o	 18–22 years
o	 23–27 years
o	 28–35 years
o	 36–45 years
o	 Above 45 years

A4.  Faculty / Department

  �  Please specify: ____________________________
________________________

RESEARCH QUESTIONNAIRE
Artificial Intelligence-Supported Teaching and Its Influence on

Student Engagement and Learning Outcomes
A Study in Azerbaijani Higher Education

Dear Participant,
You are invited to participate in a research study examining the influence of AI-supported teaching 
on student engagement and learning outcomes. Your responses are entirely voluntary, anonymous, 
and will be used solely for academic research purposes.
There are no right or wrong answers. Please respond honestly based on your own experience. The 
questionnaire takes approximately 10–15 minutes to complete.
Thank you for your participation.

A5.  �Academic Level (Students) / Years of Teaching 
Experience (Teachers)

o	 1st Year / Less than 1 year
o	 2nd Year / 1–3 years
o	 3rd Year / 4–7 years
o	 4th Year / 8–15 years
o	 Postgraduate / More than 15 years

A6. �How would you rate your overall familiarity 
with Artificial Intelligence (AI) tools?

o	 Not at all familiar
o	 Slightly familiar
o	 Moderately familiar
o	 Very familiar
o	 Extremely familiar

A7. �Which AI tools have you used in an educational 
context? (Select all that apply)

o	 ChatGPT / Other generative AI cha bots
o	 AI-based adaptive learning platforms 

(e.g., Coursera AI features, Duolingo)
o	 Intelligent tutoring systems
o	 AI-powered presentation or content 

tools (e.g., Canva AI, Gamma)
o	 Automated grading / feedback tools
o	 AI writing assistants (e.g., Gram-

marly, QuillBot)
o	 Other (please specify): 

________________________
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A8.  �How frequently do you use AI tools in your aca-
demic activities (learning or teaching)?

o	 Never
o	 Rarely (once a month or less)

o	 Occasionally (a few times per month)
o	 Frequently (weekly)
o	 Daily

SECTION B
Perceived Usefulness of AI-Supported Teaching

Rate each statement on a scale of 1 (Strongly Disagree) to 5 (Strongly Agree). Circle the number that best 
reflects your experience.

No. Statement
Strongly 
Disagree

Disagree Neutral Agree
Strongly 
Agree

1 2 3 4 5

B1
AI-supported teaching helps me (students) / my 
students (teachers) understand course material 
more effectively.

o o	 o	 o	 o	

B2
AI tools used in teaching improve overall aca-
demic performance.

o	 o	 o	 o	 o	

B3
AI-supported instruction makes it easier to 
access relevant learning resources.

o	 o	 o	 o	 o	

B4
AI tools provide useful, timely feedback that 
supports learning.

o	 o	 o	 o	 o	

B5
AI-supported teaching contributes to better 
preparation for assessments and examinations.

o	 o	 o	 o	 o	

B6
The use of AI in teaching saves time that can be 
redirected to deeper learning activities.

o	 o	 o	 o	 o	

B7
AI-supported teaching helps identify individual 
learning gaps and address them efficiently.

o	 o	 o	 o	 o	

B8
Overall, AI-supported teaching is a useful peda-
gogical approach in higher education.

o	 o	 o	 o	 o	
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SECTION D  
Student Engagement in AI-Supported Teaching Environments

Rate each statement on a scale of 1 (Strongly Disagree) to 5 (Strongly Agree).
D (i) — Behavioral Engagement

No. Statement
Strongly 
Disagree

Disagree Neutral Agree
Strongly 
Agree

1 2 3 4 5

D1
AI-supported teaching increases my (students’) / 
my students’ active participation in class activi-
ties.

o	 o	 o	 o	 o	

D2
Students are more consistent in completing 
assignments when AI tools are incorporated into 
teaching.

o	 o	 o	 o	 o	

D3
AI-supported instruction encourages students to 
attend and engage more regularly with course 
content.

o	 o	 o	 o	 o	

D4
Students spend more time on learning tasks when 
AI tools are part of the instructional process.

o	 o	 o	 o	 o	

SECTION C 
Perceived Ease of Use of AI Teaching Tools

Rate each statement on a scale of 1 (Strongly Disagree) to 5 (Strongly Agree).

No. Statement
Strongly 
Disagree

Disagree Neutral Agree
Strongly 
Agree

1 2 3 4 5

C1
The AI tools used in teaching are easy to navi-
gate and use.

o	 o	 o	 o	 o	

C2
I find it easy to integrate AI tools into my learn-
ing (students) / teaching (teachers) activities.

o	 o	 o	 o	 o	

C3
Learning to use AI-supported teaching tools 
requires minimal effort.

o	 o	 o	 o	 o	

C4
AI tools in education are accessible regardless 
of prior technical knowledge.

o	 o	 o	 o	 o	

C5
The instructions and interface of AI teaching 
tools are clear and understandable.

o	 o	 o	 o	 o	
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D (ii) — Cognitive Engagement

No. Statement
Strongly 
Disagree Disagree Neutral Agree

Strongly 
Agree

1 2 3 4 5

D5
AI-supported teaching encourages students to think 
more critically about course material.

o	 o	 o	 o	 o	

D6
Students engage in deeper processing of informa-
tion when AI tools provide personalized feedback.

o	 o	 o	 o	 o	

D7
AI-supported teaching stimulates intellectual curios-
ity and independent inquiry.

o	 o	 o	 o	 o	

D8
Students are better able to connect new infor-
mation to prior knowledge through AI-supported 
instruction.

o	 o	 o	 o	 o	

D (iii) — Emotional Engagement

No. Statement
Strongly 
Disagree

Disagree Neutral Agree
Strongly 
Agree

1 2 3 4 5

D9
Students feel more motivated to learn when AI 
tools are integrated into teaching.

o	 o	 o	 o	 o	

D10
AI-supported teaching creates a more positive and 
encouraging learning environment.

o	 o	 o	 o	 o	

D11
Students feel more confident in their abilities 
when they receive AI-generated feedback.

o	 o	 o	 o	 o	

D12
I enjoy learning more (students) / teaching is 
more fulfilling (teachers) when AI tools are incor-
porated.

o	 o	 o	 o	 o	

SECTION E 
Influence on Learning Outcomes

Rate each statement on a scale of 1 (Strongly Disagree) to 5 (Strongly Agree).

No. Statement
Strongly 
Disagree

Disagree Neutral Agree
Strongly 
Agree

1 2 3 4 5

E1
AI-supported teaching positively influences stu-
dents’ academic grades and performance.

o	 o	 o	 o	 o	

E2
Students demonstrate better knowledge reten-
tion when AI tools are used in instruction.

o	 o	 o	 o	 o	

E3
AI-supported teaching helps students develop 
problem-solving and analytical skills.

o	 o	 o	 o	 o	

E4
The use of AI in teaching contributes to the de-
velopment of 21st-century competencies (e.g., 
digital literacy, critical thinking).

o	 o	 o	 o	 o	

E5
AI-supported teaching accelerates the achieve-
ment of intended course learning outcomes.

o	 o	 o	 o	 o	
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E6
Students who learn in AI-supported environ-
ments are better prepared for real-world pro-
fessional challenges.

o	 o	 o	 o	 o	

E7
The quality of student work (assignments, proj-
ects, presentations) improves in AI-supported 
teaching environments.

o	 o	 o	 o	 o	

SECTION F 
Challenges and Concerns

Rate each statement on a scale of 1 (Strongly Disagree) to 5 (Strongly Agree).

No. Statement
Strongly 

Dis-
agree

Dis-
agree

Neutral Agree
Strongly 
Agree

1 2 3 4 5

F1
Over-reliance on AI tools may reduce students’ abil-
ity to think and work independently.

o	 o	 o	 o	 o	

F2
The accuracy and reliability of AI-generated content 
is a significant concern in educational use.

o	 o	 o	 o	 o	

F3
AI-supported teaching raises concerns about aca-
demic integrity and dishonesty.

o	 o	 o	 o	 o	

F4
Not all students have equal access to AI tools, which 
may create inequity in learning outcomes.

o	 o	 o	 o	 o	

F5
AI tools used in teaching may not adequately ac-
count for individual learning differences and needs.

o	 o	 o	 o	 o	

F6
Data privacy and security are important concerns 
when using AI tools in academic settings.

o	 o	 o	 o	 o	

SECTION G — General Perceptions (Multiple Choice)
Please select the ONE option that best applies to you for each question.

G1.  �Overall, how would you describe the impact of AI-supported teaching on student engagement?

o	 Strongly negative — AI-supported teaching reduces engagement
o	 Slightly negative — minor reduction in engagement
o	 Neutral — no noticeable effect on engagement
o	 Slightly positive — some improvement in engagement
o	 Strongly positive — significant improvement in engagement

G2.  Overall, how would you describe the impact of AI-supported teaching on learning outcomes?

o	 Strongly negative — learning outcomes are worse
o	 Slightly negative — minor reduction in outcomes
o	 Neutral — no noticeable effect on outcomes
o	 Slightly positive — some improvement in outcomes
o	 Strongly positive — significant improvement in outcomes
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G3.  What do you consider the most significant benefit of AI-supported teaching?

o	 Personalization of learning content
o	 Immediate and targeted feedback
o	 Time efficiency in learning and teaching
o	 Increased student motivation and engagement
o	 Improved access to diverse learning resources

G4.  What is your primary concern regarding the use of AI in teaching?

o	 Accuracy and reliability of AI-generated information
o	 Risk of academic dishonesty
o	 Reduced critical thinking and independent learning
o	 Data privacy and security issues
o	 Unequal access to technology among students

G5.  To what extent do you believe AI-supported teaching should be integrated into higher education curricula?

o	 Not at all — AI should not be used in teaching
o	 To a very limited extent — only in specific circumstances
o	 Moderately — as a supplementary tool alongside traditional methods
o	 Extensively — as a core component of instructional delivery
o	 Completely — AI should replace most traditional teaching methods

SECTION H
Open-Ended Questions

Please provide detailed responses in your own words. There are no right or wrong answers.
H1.  In your experience, in what specific ways has AI-supported teaching influenced your engagement with 

course content? Please provide examples where possible.
H2.  What are the main challenges or limitations you have encountered when AI tools are used in teaching and 

learning? Please describe your experience.
H3.  How do you think the integration of AI in teaching affects the quality of learning outcomes? Please explain 

your reasoning.
H4.  What recommendations would you offer to educators and institutions to ensure AI-supported teaching is 

implemented effectively and ethically?

Thank You for Your Participation
Your responses are invaluable to this research. All data collected will remain strictly confidential 
and will be used exclusively for academic purposes. No personally identifiable information will be 
reported in any publication.


