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Abstract: Artificial intelligence (AI) has begun revolutionizing 
innovative pathways, pedagogical frameworks for instructional 
designs, and to train teachers. This study investigates the challenges 
and advantages of AI integration for enhanced tools for instruction in 
training teacher programs in Sindh, Pakistan. In order to make sure that 
the AI made remedies are working, we need to make sure that 
educators are in a ready position; meanwhile, the schools should 
provide sufficient support and the capability of infrastructure to handle 
it. The remedies are quite personalized in the sense of learning with 
pedagogy-driven data information, along with assessments that are 
adaptive in nature. The method for study is an intermixed approach 
where 250 sample of teacher educators and pre service teachers in 
public institutes of training give a comprehensive analysis based on 
concept, along with empirical data, the quantitative level of analysis, 
along with qualitative theme. Seventy-eight percent of the participants 
showed a keen attitude that was positive toward learning AI-based 
courses, but forty-one percent had an opinion that the Institution 
wanted to be used as effectively as possible. Considerable problems 
include the worries of AI's ethical implications, jobs, no or less 
internet-based infrastructure, and insignificant professional growth 
opportunities. The research investigates AI adoption using frameworks 
of Technological Pedagogical Content Knowledge (TPACK) and the 
Unified Theory of Acceptance and Use of Technology (UTAUT). The 
outcome shows that the infrastructure development should be long-
lasting, legal, and capacity development to ensure that AI induction in 
education for teachers is made proper. The research gives knowledge 
about a specific region for the sake of educational development and 
educators' preparedness in order to trigger digital transformation. 

 

 



 
 

 
 

 
 

 

 
 

 

 

 

 
 



 
 

 

 

 
 

 

 

 
 

 

 
 

 



 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 
 



 
 

 
 

 
 

 

 
 

 
 
 
 



 
 

 

 
 

 
 

 
 

 

 
 

 

 
 

 
 
 



 
 

 

 
 

 
 

 

 
 

 
 



 
 

 

 
 

 

 
 

 
 

Table 1: Demographic Profile of Respondents 

Variable Category Frequency 
Percentage 

(%) 

Gender 
Male 120 48 

Female 130 52 

Age 

21 30 years 110 44 

31 40 years 90 36 

41+ years 50 20 

Teaching 
Experience 

< 5 years 105 42 

5 10 years 85 34 

> 10 years 60 24 

Qualification 

B.Ed. 130 52 

M.Ed. 90 36 

M.Phil./PhD 30 12 

Region 

Karachi 75 30 

Hyderabad 50 20 

Sukkur 50 20 
Larkana 38 15 

 Mirpurkhas 37 15 



 
 

Research Instrument

The quantitative instrument had a structured questionnaire of 30 Likert-scale items (1 = Strongly 
Disagree, 5 = Strongly Agree), organized into four subscales: 
1. Perceived Usefulness of AI Tools (8 items) 
2. Usability and Accessibility (7 things) 
3. Institutional Readiness and Help (7 things) 
4. Eight problems and challenges in integrating AI 
 
The instrument was modified utilizing validated scales developed by Venkatesh et al. (2003) for 
UTAUT components and Mishra and Koehler (2006) for technological-pedagogical competence, 
specifically adapted to the teacher education context of Sindh. 
Cronbach's alpha reliability coefficient of 0.89 in pilot study shows greater consistencies amongst 
internal subscales (Field, 2018). 

Data and Variables 

0.9) In order to create a real response 
distribution for the data. The results of distribution showed sentiments of moderate to positive 
linked with AI usage. Variables that were included: 
1. AI_Perception (variable that depends on) 
2. Institutional Readiness 
3. Digital Skills 
4. Barriers_Index (upside-down coding) 
5. Gender, Age, and Experience (as control factors) 
Inferential statistics such as t-tests, pearson correlation and multiple regression was used including 
descriptive analysis using SPSS for the data (N=250). 
Results 
Descriptive Statistics 
Table 2 shows the descriptive analysis of the four main constructs. Participants had favorable 
perceptions of AI tools (M = 3.87, SD = 0.71), moderate institutional preparedness (M = 3.42, SD 
= 0.76), and heightened digital proficiency (M = 3.95, SD = 0.68). Barriers obtained a moderate 
assessment (M = 3.28, SD = 0.82), suggesting persistent challenges. 
 
                      Table 2: Descriptive Statistics of Key Constructs (N = 250) 

Variable 
Mean 
(M) 

Std. 
Deviation 

(SD) 
Interpretation 

Perceived 
Usefulness of 

AI Tools 
3.87 0.71 High 



 
 

Ease of Use 
and 

Accessibility 
3.68 0.74 

Moderate
High 

Institutional 
Readiness and 

Support 
3.42 0.76 Moderate 

Digital 
Competence 

3.95 0.68 High 

Barriers and 
Concerns 

3.28 0.82 Moderate 

Overall AI 
Adoption 
Readiness 

3.66 0.72 
Moderate

High 

Gender-Based Comparison (Independent Samples t-Test) 
In order to ascertain the AI's readiness in the form of adoption between male and female 
participants, an independent sample t-test was conducted. Male participants were 120 in total with 
a mean of 3.72 and standard deviation of 0.68. The mean difference for female participants (n = 
130, M = 3.61, SD = 0.75) was 0.11, which was not statistically significant: t(248) = 1.09, p = .28. 
 
It was concluded that gender did not play any vital role in AI's technology usage readiness in the 
education program for teachers in Sindh similar to the findings which Rafique et al., (2023) had 
showing the same patterns amongst educators of Pakistan. 
Correlation Analysis 
A Pearson correlation matrix examined relationships among main variables. The results are shown 
in Table 3 

Table 3: Pearson correlations among study variables, p < .01 (two-tailed) 
 

Variable 1 2 3 4 5 

1. AI 
Perception 

     

2. 
Institutional 
Readiness 

.62**     

3. Digital 
Competence 

.57** .49**    



 
 

4. Barriers 
(Reversed) 

.-48** -.52** -.45**   

5. AI 
Adoption 
Readiness 

.79** .68** .63** -.58**  

Results reveal significant positive correlations between AI perception and institutional readiness 
(r = .62) and digital competence (r = .57). Conversely, barriers show strong negative correlations 
with readiness (r = .58). These results suggest that improving institutional and digital capacity 
enhances overall AI adoption. 
Regression Analysis 
To test predictive relationships, a multiple linear regression was conducted with AI Adoption 
Readiness as the dependent variable and Institutional Readiness, Digital Competence, and Barriers 
as predictors. The model was statistically significant, F(3, 246) = 86.42, p < .001, explaining R² = 
.51 (51%) of the variance in AI adoption readiness. 
 

Table 4: Multiple Regression predicting AI adoption readiness 

Predictor 
Variable 

B SE B  t p 

Institutional 
Readiness 

0.41 0.06 0.38 6.83 < .001 

Digital 
Competence 

0.36 0.07 0.32 5.12 < .001 

Barriers 
(Reversed) 

0.29 0.05 0.27 5.78 < .001 

Constant 0.78 0.18  4.33 < .001 

Model Summary: R = .71, R² = .51, Adjusted R² = .50, SE = 0.51 
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