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ABSTRACT

Aim of the Study: The main objective of this study was to assess the level of Avrticle History
teachers’ Al application and innovation and students’ attitudes towards Al in

government secondary schools of Quetta, and to determine the relationship Received:
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Methodology: The study was based on Davis's (1989) Technology Acceptance
Model, Liu et al.'s (2024) Teacher Innovation Theory, and Bandura's (1986)
Social Cognitive Theory, which provide a theoretical explanation of the
relationship between teachers’ Al application and students’ attitudes. This
guantitative study adopted a descriptive and correlational methodology. For this
purpose, 368 teachers (128 males, 240 females) and 394 students (216 boys, 178
girls) were selected from 112 government schools of Quetta through stratified
random sampling.
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Findings: The study findings show that the overall mean for teachers’ Al
application and innovation was M = 2.44 (SD = 0.507), which fell between
“uncertain” and “applicable”. Only 1.1% of teachers demonstrated the ability to
develop innovative Al-based teaching models. The overall mean of students’
behavioral attitudes was M = 2.242 (SD = 0.549), with 65.6% agreeing with the
behavioral statements; however, students remained relatively cautious about
pursuing a career in Al. Furthermore, linear Regression proved that teachers” Al
application and innovation explained 98.5% of the variation in students’
behavioral attitudes (R =.985, p =.992).

Conclusion: Overall, the study concludes that students’ attitudes towards AT were
positive; however, teachers’ practical Al skills were extremely limited. Therefore,
the establishment of Al clubs and career guidance programs at the school level,
practical training programs for teachers and longitudinal studies are
recommended.
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1. INTRODUCTION

Recent years have seen significant changes in education and educational institutions, largely due to new
technologies. Teaching and learning methods have evolved and will continue to change as a result of the
internet's rapid evolution. As a result, new technologies change how educators and teachers engage with
students, establishing new teaching strategies and reshaping conventional classrooms. To effectively
fulfill daily tasks, organizations rely heavily on information and communication technologies (ICT).
Thus, Al is an emerging technology gaining traction. With tools like Al chatbots, their use is becoming
increasingly common in our daily lives (Farahani & Ghasmi, 2024; Priyadi et al., 2025).

The worldwide success of Al integration in education has motivated educational institutions, together
with policymakers, to analyze its potential use across developing nations. The research shows that Al can
overcome educational limitations in such areas by filling resource gaps (Hwang et al., 2020). Al-managed
remote learning systems have been implemented in underprivileged areas to address teacher shortages and
deliver high-quality education to students (Sharma & Rani, 2021). The smart classrooms have been
developed with innovative technologies, improving classroom management and supporting both in-person
and remote learning (Dimitriadou & Lanitis, 2023).

Al is in its infancy in Pakistan; it is already being applied sparingly. Problems include inadequate teacher
preparation, a lack of technological infrastructure, and insufficiently supported educational policies,
which have become significant barriers. For the most part, Al holds enormous promise for the educational
sector, typically at the secondary level. To meet students' demands, Al permits the formation of a more
approachable and appealing learning environment (Safdar & Fatima, 2026; Yasin & Safdar, 2025; Imran
etal., 2025).

Although the global education sector recognizes the importance of Al, Pakistan’s schools have not
entirely leveraged it. However, the adoption of Al-based educational tools remains inadequate in
Balochistan, where public educational institutions have fewer opportunities to adopt Al technologies
(Ullah et al., 2024), particularly those in underdeveloped and rural areas. Thus, educational barriers
persist throughout Balochistan, which is the largest province of Pakistan by territorial extent. The
province has one of Pakistan's lowest literacy rates, and many schools lack adequate facilities, including
qualified teaching staff, infrastructure, and essential educational materials (Coskun, 2023). Government
reports indicate that social and economic obstacles prevent around 0.8 million children from attending
school in Balochistan, as highlighted by Kakar and Bashir (2023). Thus, educational conditions in
Balochistan are worsening due to an abundance of schools lacking basic facilities (Chachar et al., 2023).

However, another challenge is the readiness of teachers and students to integrate Al. In Balochistan, a
large proportion of teachers have not been trained in Al-based teaching methods and are unfamiliar with
integrating technology into classroom processes (Chachar et al., 2023). Teachers also resist adopting Al
for fear of being replaced by Al-activated automation in classrooms (Aggarwal et al., 2025; Rehman &
Sajjad, 2025a). Despite these challenges, the benefits of Al in education may not be overlooked.
Understanding of Al and teachers' readiness to teach, alongside student perceptions, are critical aspects in
Balochistan that still need further research.

The successful implementation of Al in education relies on teacher-student attitudes, the development of
digital literacy, and the genuine acceptance of Al-based educational resources (Uygun, 2024). The limited
technological awareness in Balochistan produces strong opposition among key stakeholders toward Al in
education due to their misunderstandings and suspicions toward Al (Kakar & Bashir, 2023). The adoption
of Al faces greater difficulties in Balochistan because many local communities have low awareness of the
educational benefits of digital technologies and resist Al-based learning, particularly among female
students (Khurshid et al., 2025; Rehman & Sajjad, 2025b). However, research on teachers' and students'
perceptions of Al acceptance and their readiness to embrace it is necessary, as these statistics pose a
major stumbling block to the integration of Al systems (Alam, 2021). For that reason, the current study



explores Al applications and innovations, as well as students’ behavioral attitudes toward Al in learning,
especially in secondary schools in Quetta, Balochistan.

1.1 Research Questions

1. What is the level of teachers’ application and innovation with Al tools in Quetta?

2. What are students’ behavioral attitudes toward using Al in learning?

3. To what extent do teachers’ Al applications and innovations predict students’ behavioral
attitudes?

1.2 Research Hypothesis

Research Hypothesis: Teachers' application and innovation with Al tools in education have a significant
impact on students' behavioral attitudes (willingness to adopt/use Al in learning).

2. LITERATURE REVIEW

Al is transforming education and may be defined as the ability of machines to acquire knowledge and
make decisions using algorithms (Ertel, 2025). From an educational perspective, Al is the branch of
computer science that can perform functions such as reasoning, decision-making, and learning, which are
conventionally associated with human intelligence (Abulibdeh et al., 2024). The growing use of data and
machine learning technologies, alongside natural language processing and generative models, as teaching
assistants in both formal and informal educational settings is commonly referred to as Al in Education
(AIEQ), as stated by De Laat et al. (2020).

With the help of Al-based technologies, students can follow their own pace, paths, preferences, and
learning styles through adaptive and personalized learning systems. Such systems incorporate learner
analytics, tracking behavior, and real-time outcomes to customize instruction (Luckin et al., 2016; Ma &
Ismail, 2025; Pane et al., 2017). This is particularly applicable in secondary schools because learners are
at different grades and developmental stages and have varying subject-specific abilities. Depending on the
Al-based technologies, it is possible to identify areas of confusion and adjust accordingly beforehand or
after; alter the content level; alter the mode of delivery: visual, auditory, or kinesthetic, and change it to
what the student prefers (Brusilovsky & Millan, 2007; Holmes et al., 2021).

Pakistan, with its fast-growing young population, is poised to incorporate Al technology into its education
system. In the country’s context, the education system is riddled with issues, ranging from inequities
across provinces in the levels of schooling offered to the presence of more than 22 million out-of-school
children (Alif Ailaan, 2020). However, there are systemic opportunities these issues present that can be
addressed through well-designed Al policies—namely, infrastructure that aligns with pedagogy rather
than rote teaching frameworks and fixed curricula. Khan and Wagar (2023) found that while Al tools in
Pakistani higher education offer personalization and efficiency, they also raise serious challenges around
equity, ethics, and critical thinking. Furthermore, they highlighted both opportunities and risks that
institutions must balance when using Al.

However, in secondary-grade classrooms, Al is increasingly being embraced, though it lacks formal
policy support, mainly in line with efforts by the private sector and non-governmental organizations
(NGOs). Holmes et al. (2021) noted that Edtech firms such as Sabaq, Edkasa, and Taleemabad are
implementing Al-powered systems for personalized learning and adaptive assessments, as well as student
engagement analytics. For instance, Al at Taleemabad recommends content based on a student’s gaps and
performance tendencies. However, with assistance from various tech companies, NGOs, and educational
institutions, active, voluntary participation in Al design can be integrated into secondary schools across
Pakistan. This thereby increases adoption and makes tools more accessible to students. Furthermore, co-
design enhances foundational knowledge of Al technology, enabling contributors to become more
informed and critical users who comprehend how these systems function (Luckin, 2017).



2.1 Theoretical Framework of the Study

The theoretical framework of this study is based on the premise that teachers’ technology acceptance and
innovative teaching practices are key drivers of students’ behavioral engagement with Al, and it is
situated within initiatives that encourage the integration of Al in secondary education globally. The
theoretical background of this study includes the Technology Acceptance Model (TAM), Teacher
Innovative Theory, and Social Cognitive Theory. The first, Technology Acceptance Model (Davis, 1989),
indicates that teachers’ willingness to adopt Al depends on their perception of its usefulness and ease of
use. When teachers perceive Al as useful and easy to use, they are more likely to incorporate it into their
teaching, reflecting the Al literacy and readiness of teachers and head teachers. Similarly, Teacher
Innovation Theory (Liu et al., 2024) emphasizes teachers’ ability to creatively adopt new technologies
and teaching strategies, as teachers who demonstrate innovation in Al through experimentation,
adaptation, and creative lesson design become role models and foster interest and curiosity in students
towards Al. In the same vein, Social Cognitive Theory (Bandura, 1986) posits that students' self-efficacy
and perceived relevance of Al influence not only their attitudes but also their academic engagement.
When students believe they can use Al effectively and find it valuable for learning, their attitudes become
more positive and proactive, and their confidence and enthusiasm strengthen their readiness to adopt Al
for learning. Overall theoretical framework is shown in figure 1.

Figure 1: Theoretical Framework of the Study
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3.  RESEARCH METHODOLOGY

This quantitative study employed a descriptive and correlational approach to examine the relationship
among variables such as teachers' Al application and innovation, students' attitudes towards Al
(behavioral). The variables of the current study included the independent variables, such as teachers' Al
application & innovation, and the dependent variables, like students' attitudes towards Al (behavioral).

The population of this study included all government high and high secondary schools in both tehsils of
Quetta district, Chiltan and Zarghun, totaling 112 schools: 95 high schools and 17 high secondary
schools, with 52 schools for boys and 60 for girls. The teacher population was 4,577 (1,597 males and
2,980 females), and the student population was 34,401 (20,928 at the high level and 13,473 at the high
secondary level). The sample included 368 teachers (128 males, 240 females) and 394 students (216
males, 178 females) selected through stratified random sampling. Teachers are aged 41-50 years; the
majority hold a master’s degree and a B.Ed. as their professional degree, with 17-22 years of experience.



The students were in the 10th and 12th grades. For teachers, Ning et al.’s (2025) AILST scale was used to
measure Al application and innovation, comprising 7 items (Cronbach Alpha = .604). This tool assesses
teachers’ ability to provide immediate feedback, use innovative teaching models, and employ Al
creatively in teaching and learning. However, for the students, Suh and Ahn’s (2022) SATAI scale was
used to measure behavioral attitude, comprising 12 items (Cronbach's Alpha = .847). However, the
students completed their questionnaires under the supervision of their teacher and the researcher, with
assurances of anonymity and that participation was voluntary. Data analysis was performed using SPSS
version 28, including descriptive statistics (Mean, SD, Frequencies) and inferential statistics (linear
regression). Descriptive Statistics (Mean, SD, frequency) were used for demographics and variable levels.
Reliability and validity were measured using Cronbach’s alpha and CFA for construct validity. The
Correlation Analysis (Pearson’s r) was used to examine bivariate relationships.

4.  FINDINGS

Research Question 1: What is the level of teachers’ application and innovation with AT tools in Quetta?

Table 1 presents a descriptive analysis of teachers' Al applications and innovations. The mean for Al
applications and innovations was M = 2.44 (SD = 0.507), which is close to the midpoint between
“applicable” and “uncertain”. However, a review of individual items revealed that item Al had the lowest
mean (M = 1.55, SD = 0.932), with 68.8% reporting that they do not know how to provide immediate
feedback on student performance using Al. In item A2, 38% demonstrated the ability to anticipate
potential problems in the application of Al and develop solutions (M = 1.79, SD = 0.757). In item A3,
25% demonstrated the ability to flexibly deal with unexpected situations in the event of Al failure in the
classroom (M = 2.05, SD = 0.846).

However, item A6 had the highest mean (M = 3.23, SD = 0.948), with only 1.1% demonstrating the
ability to develop innovative Al-based teaching models. In item A7, 4.9% expressed the ability to transfer
the application of Al in one subject to other subjects (M = 3.11, SD = 1.160), while in item A5, 10.9%
showed the ability to create creative and research opportunities through Al (M = 2.73, SD = 0.999).
Though in terms of overall frequency, 32.2% of responses fell into the category of “uncertain”, 31.1%
“applicable”, and 22.5% “fully applicable”, while the responses of “not applicable” and “not applicable at
all” were 8% and 6.2%, respectively

1=Fully Applicable, 2=Applicable, 3=Uncertain, 4=Not Applicable, 5= Completely Not Applicable
Table 1: Descriptive Statistics for Al Applications and Innovations (Teachers, n = 368)

Question 1 2 3 4 5 M SD
Al | do not know how to use Al for
real-time feedback (i-e, providing 253 46 57 5 7
immediate feedback on student 0 0 0 0 0 155 .932
performance  after completing (68.8%) (12.5%) (15.5%) (1.4%) (1.9%)
tasks)
A2 | can anticipate potential problems 4 40 173 48 5 2
in the process of Al application 179 757
and develop solutions. (38%)  (47%) (13%) (1.4%) (0.5%)
A Lo megectduitialons g a8 6 8
classr?)om teaching. (25%) (50.5%) (20.7%) (1.6%) (2.2%) '
A4 | can utilize Al to generate new 33 108 199 18 10 263 822
teaching resources. (9%) (29.3%) (54.1%) (4.9%) (2.7%) '




A5 | can flexibly apply Al to create 4, 99 174 29 26

ituations rich in creativity and 273 .999
Sruations TIeh In - Creativity an - 10.906) (26.9%) (47.3%) (7.9%) (7.1%)

inquiry.
A6 Lss:r?gpjlnnovate teaching models 4 84 138 106 36 . os
' (1.1%) (22.8%) (37.5%) (28.8%) (9.8%) '
AT | can master the application of Al 104 137 38 71
in a given subject and transfer that 311 1160

knowledge to other subjects (4.9%) (28.3%) (37.2%) (10.3%) (19.3%)

Total 580 800 829 207 160

507
(22.5%) (31.1%) (32.2%) (8%) (6.2%)

Research Question 2: What are students’ behavioral attitudes toward using Al in learning?

For the high and high secondary school students, the Students' Attitudes towards Al were measured in the
behavioral domain, comprising 12 items, as shown in Table 2. In the behavioral domain, the overall mean
was M = 2.242 (SD = 0.549). The lowest means were for item 15, which states that “I want to work in the
field of AI” (M =2.11, SD =0.721), and item 16, which states that “I will choose a job in the field of AI”
(M =2.11, SD =.719). However, the mean of item 24, which states that “It is interesting to use AI”, was
the highest (M = 2.44, SD = 0.929), with 55.3% agreement (40.6% agree, 14.7% strongly agree). Overall,
the majority of responses (65.6%) agreed with the statements in the behavioral domain, with 45.1%
“agreed” and 20.5% “strongly agreed”. At the same time, 25.2% of the participants were neutral to the
statements of the behavioral domain. The results show that the overall attitude of students of high and
high secondary schools in Quetta towards Al was positive (M = 2.099, SD = 0.3786). The behavioral
domain had a mean (M = 2.242), indicating that students were relatively cautious about the practical use
of Al and making a career in its field in the future. Overall, students were aware of the importance of Al
and had a positive attitude towards it.

Table 2: Descriptive Statistics of Students' Attitudes Towards Al (n=394)

Item SA A N D SD M SD

| want to work in the field of Al. 65 239 72 18 0 211 721
(16.5%) (60.7%) (18.3%) (4.6%)

I will choose a job in the field of Al 64 240 72 18 0 211 .719
(16.2%) (60.9%) (18.3%) (4.6%)

I would join an Al-related club if one 78 193 89 32 2 221  .868

existed. (19.8%) (49%) (22.6%) (8.1%) (0.5%)

I like using Al-related objects. 103 160 111 19 1 212  .863
(26.1%) (40.6%) (28.2%) (4.8%) (0.3%)

It is fun to learn about Al. 97 152 124 18 3 218 .884
(24.6%) (38.6%) (31.5%) (4.6%) (0.8%)

I want to continue learning about Al. 94 165 90 45 0 222 937
(23.9%) (41.9%) (22.8%) (11.4%)

I am interested in Al-related TV 126 133 86 47 2 215 1.020

programs or online videos. (32%) (33.8%) (21.8%) (11.9%) (0.5%)

| want to make something that makes 85 162 110 36 1 2.25 .906




human life more convenient through  (21.6%) (41.1%) (27.9%) (9.1%) (0.3%)
Al.

I am interested in the development of 70 185 107 26 6 227  .882
Al (17.8%) (47%) (27.2%) (6.6%) (1.5%)

It is interesting to use Al. 58 160 127 42 7 244 929
(14.7%) (40.6%) (32.2%) (10.7%) (1.8%)

| think that there should be more class 79 148 107 47 13 241 1.040
time devoted to Al in school. (20.1%) (37.6%) (27.2%) (11.9%) (3.3%)

I think 1 can handle Al well. 52 193 98 33 18 242 976
(13.2%) (49%) (24.9%) (8.4%) (4.6%)

971 2130 1193 381 53 2.242 5493
Total (20.5%) (45.1%) (25.2%) (8.1%) (1.1%)

Research Question 3: To what extent do teachers’ Al applications and innovations predict students’
behavioral attitudes?

Research Hypothesis: Teachers' application and innovation with Al tools in education have a significant
impact on students' behavioral attitudes (willingness to adopt/use Al in learning).

Table 3 reports the linear regression results testing whether teachers' Al applications and innovations
statistically significantly predict students' behavioral domain scores. In continuation, the overall
regression model was statistically significant and robust, F(1, 7) = 452.019, p < .001, indicating a strong
structural relationship. Furthermore, the model's power and performance are evident in its ability to
explain a record-breaking 98.5% of the total variance in changes in students' behavioral domain, as
confirmed by these scores (R® = .985, Adjusted R® = .983). More importantly, the individual-effect
analysis showed that teachers' use of Al tools and innovative attitude were highly significant and positive
predictors of students' learning and adoption attitudes, B = 1.180, p = .992, t(7) = 21.261, p < .001.
Consequently, in light of these final results, it is clearly shown that as Al applications and teachers'
classroom innovation increase, there is a remarkable acceleration and positive change in students'
behavior and tendencies in the same proportion. Based on this, the research hypothesis 7 (H-) is accepted,
which states that “teachers' application and innovation with Al tools in education have a significant
impact on students' behavioral attitudes (willingness to adopt/use Al in learning)”.

Table 3: Linear Regression: Teachers’ AI Application and Innovation Predicting Students' Behavioral
Domain

R Regression B SE B t p
(Constant) 992 (R*=.985) 1.547(.000) -.632 .135 -4.675  .002
Teachers' Al Knowledge 1.180 .055 992 21.261  .000

and Skills

a. Dependent Variable: Students' Behavioral Domain

5. DISCUSSION
5.1 Al application and Innovation

The level of AThe application and innovation in the current study under review ranged from “uncertain”
to “applicable” among teachers (M = 2.44). In Al applications and innovation, the mean for item Al was
the lowest. This indicates that most teachers are unaware of how to provide immediate feedback using Al.



Similarly, the mean of item A6 (I can innovate teaching models using Al) was the highest in both groups.
This result indicates the limited capacity of teachers to develop innovative teaching models.

According to the global literature, teachers who have received comprehensive training programs are much
more confident in using Al tools than those without such training (Roshan et al., 2024). However,
Rehman et al. (2024) suggested in their study that most training programs focus only on technical
abilities, which is why teachers are unable to make meaningful use of Al in teaching. Additionally, Sajjad
et al. (2019) have identified various institutional issues, such as limited infrastructure, inconsistent
curricula, and inadequate teachers’ training. These issues widen the gap between perception and practical
application; therefore, it is imperative to provide teachers with modern tools and high-quality training.
This way, they will be able to integrate Al into their daily teaching confidently.

5.2 Students’ Attitudes toward the Adoption of Al in Learning

The behavioral domain had the highest mean (M = 2.242) in the students’ attitudes. This shows that
students are quite cautious about the practical application of Al and making a career in it. The mean for
items 15 and 16 was the lowest of all items in the study (M = 2.11). Here, more than 60% of students
agreed to work in Al and chose a career in the field. In contrast, the mean for item 24 was the highest (M
= 2.44), with only 40.6% of students finding the use of Al interesting, a relatively low rate. According to
Sultana et al. (2025), students consider Al a tool for completing assignments rather than a career. This
limited thinking hinders innovation and motivation in Al. Furthermore, a study of 622 students by Zhang
et al. (2025) demonstrated that Al literacy plays a key role in fostering professional interest in the field by
increasing self-confidence.

Research has shown that practical experience with Al makes it easier to understand, and, according to
Rehman and Sajjad (2024), Al literacy and positive attitudes play an important role in increasing self-
confidence, as also confirmed by the current study’s findings. Thus, according to systematic reviews by
Bosarge (2025) and Yue et al. (2022), project-based learning promotes enthusiasm and professional
aspirations among students, as the lack of practical activities in Quetta schools may be a major reason for
low averages in the behavioral area. Hence, the establishment of Al clubs and career guidance programs
in schools is the need of the hour. Overall, the attitude of students in government secondary schools in
Quetta was found to be positive towards Al, as they were well aware of the social importance of this
technology and its role in future employment. These results are fully consistent with the global literature.
Furthermore, the results also show that students were somewhat cautious and hesitant due to the lack of
practical training and hands-on learning activities, so in the context of global research, it is necessary to
introduce Al clubs and project-based learning in schools instead of relying solely on theoretical education
(Bosarge, 2025; Yue et al., 2022). Therefore, in Pakistan, it is imperative to include Al education in the
curriculum, train teachers systematically, and initiate Al activities in schools so that students’ positive
emotions can be channeled into successful future careers and creative skills.

5.3 The influence of Teachers’ AI Application and Innovation on Students’ Behavioral
Attitudes

In recent years, technological advancements have revolutionized education to bridge the gaps left by
traditional strategies (Musawa et al., 2024). The adoption of these technologies will enhance teaching and
delivery methods (Balouch et al., 2025). Al technology is one of the most promising and influential
developments in education. It is being used to improve pedagogy and make learning experiences more
engaging and successful in the rapidly changing world of education. Educators need to develop
technological and pedagogical strategies (Sajjad et al., 2019) and acquire basic knowledge and skills to
understand, create, use, apply, and evaluate Al applications to deliver content effectively in educational
contexts (Rehman et al., 2023).

The study found that teachers' use of Al tools and innovative attitude were highly significant and positive
predictors of students' learning and adoption attitudes. Research studies align with our findings, showing



that students’ attitudes toward Al can play an important role in shaping their behavioral intention to use
Al-powered apps more frequently in the future (Ajzen, 2020; Katsantonis & Katsantonis, 2024). Other
studies show that teachers play a crucial role in shaping students' Al literacy and competency
development (Chiu & Sanusi, 2024; Yue et al., 2024), providing them with opportunities to learn about
Al and empowering them to build their conceptual understanding of Al's ethical considerations (Kong et
al., 2023; Touretzky et al., 2023). Further, another study by Konecki et al. (2024) reveals that teachers
have generally positive attitudes toward artificial intelligence, and this does highlight the need for more
investment in teacher education and their understanding of Al tools so that they can inform their students
about the advantages and disadvantages of using Al. So when teachers model Al use, their innovative
pedagogy increases perceived novelty and usefulness, leading to higher student willingness to adopt Al.
Combined with pedagogical and innovative practices, this creates a stronger classroom Al culture.

6. CONCLUSION

The results of the study “Analysis of Teachers” Al Application and Innovation and Students’ Attitudes in
Secondary Schools of Quetta” show that the level of teachers’ Al application and innovation ranged from
“uncertain” to “applicable”, indicating a significant weakness in practical teaching skills. Thus, the lack
of practical educational activities in Quetta schools seems to be the main reason for the low average in the
behavioral area. The immediate establishment of Al clubs and career guidance programs at the school
level is imperative to help students adopt Al as a meaningful field in their academic and professional
lives. However, the analysis revealed an encouraging conclusion: the attitude of students in secondary
schools in Quetta towards Al is positive, as they are well aware of the social importance of this modern
technology and its key role in future employment. Therefore, these results clearly demonstrate that
teachers” Al application and innovation have a direct and significant impact on students’ behavioral
attitudes. When teachers incorporate Al into teaching creatively and innovatively, students’ willingness to
learn and adopt Al increases proportionally.

7. RECOMMENDATIONS

The findings of the present study recommend maintaining research continuity so that future researchers
can conduct experimental investigations examining the direct relationship between teachers’ Al literacy
and students’ learning outcomes. Since this study was conducted within a limited timeframe and specific
geographical boundaries, future longitudinal studies are needed to closely observe changes in attitudes
toward Al over time. In addition, comparisons with other provinces and private educational institutions
can provide more concrete, broadly applicable evidence on Al education in Pakistan to inform national
policymaking.
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