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Abstract

The current study highlights the growth and changes of teacher training in Pakistan in the context
of Artificial Intelligence (Al) from a problem, skill and policy perspective. The research findings
reflect the empirical data collected from teacher education institutions, teacher education
policies, and interviews with the stakeholders, which identify system problems such as outdated
syllabus, faculty development, and access to digital technologies and inadequate facilities. The
research also reveals that there are opportunities for implementing personalized learning,
pedagogical practices can be more personalized and adaptive, and the there is an unmet need for
data-driven insights, while teachers training continued as a traditional process with few
innovations related to Al being adopted. Key skills for teachers to master in the age of Al, such
as Al literacy, ethical considerations, data privacy management, and the development of
inclusive digital learning spaces, are emphasized. Policy analysis reveals a need for focused,
nationally agreed policies and a strong ‘need for coordination’ at the national and institutional
public and private sector level building Al competencies into teacher training, and in qualified
staff. To revolutionize teacher preparation in Pakistan, a robust research demand is needed which
entails a combination of technological innovation, ethical protection and inclusive approaches.
To move towards sustainable education reforms, all the above highlighted aspects need to be
focused on Al literacy, equity, and institutional support, so that Pakistan's teachers can stay up to
date with all the complexities of the digital transformation. Given the demand for Al in the
future, this is relevant for policymakers, educators and researchers who are looking to adapt the
learning curriculum/s to the needs of the era of Al.

Keywords: Aurtificial intelligence, Competencies, Policy directions, Teacher education,
Technological transformation, Training gaps

Introduction

In an era defined by artificial intelligence (Al), teacher education in Pakistan is in a transforma-
tive phase to meet the needs of the new world of education. Content delivery and classroom
management have become the core of traditional teacher preparation programs, which are now
often questioned by developing and embedding skills in digital competencies, Al literacy, and
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data driven pedagogies (Abbas & Faisal et al., 2024). Worldwide, Al has already been identified
as a gamechanger in the education sector, facilitating personalised learning, predictive analytics,
and adaptable teaching approaches (Chen et al., 2020; Ahmed, Majeed & Yousaf, 2024). Howev-
er, teacher education in Pakistan still suffers from obsolete programs, inadequate education and
training for teachers and inadequate infrastructure (Igbal & Bhatti, 2022; Ahmed, Perveen &
Yousaf, 2022).

It is not a mere shift in technology, but a paradigm shift that demands rethinking of competency,
policies, and institutional situations of teacher educators (Salim, Makhdum & Younas, 2022).
Skills are the knowledge, understanding, and strategies that must be developed to ensure teachers
can operate in an Al enabled space; ethical awareness comprises knowledge about the ethical as-
pects of Al, understanding the associated ethical issues and strategies for addressing them; data
privacy management involves understanding and strategies for managing data privacy in Al im-
plementations; digital learning experiences are experiences that are designed to be delivered us-
ing Al; inclusive digital learning involves understanding and strategies for designing inclusively,
digital learning experiences (Floridi et al., 2018; Bibi, Yousaf & Shehzadi, 2021). This research
reflects the problems, capabilities, and policy suggestion for reshaping the teacher preparation in
Pakistan through the background of global discourses on Al Shaping education reform.

Significance

This study is important in several aspects. In this regard, as its impact reaches to the wider sen-
timent of the discourse on the use of Al in education, it places Pakistan at the fore front in the
ongoing debates on teacher education reform (Imtiaz, Syeda & Yousaf, 2023). Firstly, it brings
Pakistani perspective into the discourse on the use of Al in education placing it at the limelight in
the current debates on teacher education reforms. Third, it offers experiences drawn from teacher
education institutions (TEIs) regarding the integration of Al in teacher education (Khalid, Naqvi
& Yousaf et al., 2025). Third, it presents empirical knowledge of the problems encountered by
teacher education institutions (TEIs) in implementing Al in teacher education, as well as gaps
that have been identified. Third, it identifies the knowledge and skills a teacher needs to operate
in an era of Al: Al skills, an ethical awareness, inclusive pedagogy (Khalid, Yousaf, et al., 2026).
Finally, it fosters the building of equity education systems and combating inequities between
public and private school operators.

Problem Statement

Even though Al powered education has reached new heights on an international scale, teacher
education programs in Pakistan still face problems because of old curricula, inadequate infra-
structure, and lack of faculty training. It has been suggested that Al can be of great assistance for
personalised learning, adaptive pedagogies, and data-informed decisions and interventions, but
TEs are challenged to make these developments effective (Majeed, Ahmed, Yousaf, 2023;
Shehzadi, Yousaf, Ali, 2023). Digital tech challenges consist of limited policy coherence, lack of
institutional readiness and unequal access to digital technologies. This calls for a fundamental
transformation of teacher education in Pakistan where these structural gaps need to be fixed, core
skills identified, and directions for teacher policies aligned with demands of the Al era (Mumtaz,
Aziz, Yousaf, et al., 2024).
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Objectives

e To evaluate the obstacles in the way of teacher education institutions in Pakistan while in-
tegrating Al in learning and teaching.

e To understand the skills teachers, need to successfully navigate Al supported learning en-
vironments.

e To examine policy agenda needed to reshape teacher education in Pakistan for a new era
of Artificial Intelligence (Al).

Research Questions

e What are the obstacles for Pakistan teacher education institutions towards integrating the
usage of Al in practice and in the curriculum?
e What skills do teachers need to successfully utilize Al in educational contexts?
e What directions would the policy have to take to reimagine teacher education in Pakistan
in the Al era?
Gaps

There is extensive literature on the use of ICT in Pakistan and digital literacy has been explored
but very little empirical evidence has been studied on teacher education in the field of Al in Paki-
stan. Many studies centre on the adoption of technology broadly without reflecting on the specif-
ic impact of Al on teachers' skills and policy domains (Igbal & Bhatti, 2022; Pasha, Saddique,
Yousaf, 2021). Moreover, comparative analysis of teacher education reforms during the era of
Artificial Intelligence is limited and there is overlap in understanding about how innovations can
be adopted and adapted in Pakistan (Younas, Khan & Makhdum, 2022). The current study aims
to fill in these gaps by giving empirical evidence to challenges, competencies and policy direc-
tions to reimagine teacher education in Pakistan.

Literature Review

Al in education has been identified as a tool that could revolutionize the learning experience by
providing personalized instruction, predictive student learning outcomes, and tailored learning
experiences. According to Chen et al. (2020) & Qadri, Rafig & Yousaf, (2021), Al further con-
tributes to motivation and improved learning outcomes, by customizing educational experiences
to the individual’s learning requirements. Building on this, a systematic review of Al use in high-
er education by Zawacki Richter et al. (2019) identified a number of potential benefits for en-
gagement and achievement in higher education, where Al could add value to the work of Ma-
khdum and Mian (2012).

Al will require teachers to acquire new skills to operate in the new landscape (Rehan, Faisal,
Yousaf & Faisal, 2026; Shehzadi, Farwa & Yousaf, 2019). In their review of Al literacy, Long
and Magerko (2020) recognized that it is a key competency, including ethical awareness and
knowledge of algorithms, as well as design of inclusive digital learning experiences. Floridi et al.
(2018) elaborated on how in the context of adopting Al, fairness, accountability and transparency
are pertinent and that ethical capacities are necessary (Shabbir & Yousaf, et al., 2026).

The system of teacher education in Pakistan is beset with a number of problems such as old cur-
ricula, inadequate infrastructure, and poor training of teachers (Shehzadi, Yousaf & Shafiq,
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2022). Igbal and Bhatti (2022) identified a problem of lack of digital literacy among teachers and
Ali (2021) noted the importance for changes in educational practices to achieve digital literacy in
education. One of the key concerns related to Equity is that disparities in the provision of Al
supported learning environment between public and private institutions exist, which restrict ac-
cess to them (Shehzadi, Afridi & Yousaf, 2020).

Policy Directions for Al Integration

There is a need for policy coherence in the successful integration of Al in teacher education. Ac-
cording to Tuomi (2018), readiness is not just technical and also organisational and ethical capac-
ities (Batool, et al., 2024; Shehzadi, Afridi & Yousaf, 2020). Learning analytics' support of adap-
tive pathways and improvement of achievement were highlighted by Siemens (2013). Enabling
the skillsets of Al in curricula, building institutional capacity, and guaranteeing equitable access
at institutions must be fully embedded in policy frameworks (Faisal, et al. 2023).

Gaps in Existing Literature

Although there is evidence of the positive impact of Al in education worldwide, there are scarce
empirical studies in Pakistan. In the existing literature, little attention has been paid to the role of
Al in teacher education while a majority of the research is focusing on the issue of ICT adoption
(Faisal, et al., 2024). There are very few comparative competency and policy analysis that exist
creating a vacuum in understanding about how global innovations can be mobilized in Pakistan
(Shehzadi, Afridi & Yousaf, 2021). This study fills these gaps by presenting some empirical evi-
dence about challenges, competencies, and policy directions for reimagining teacher education in
Pakistan (Makhdum, et al., 2022).

Methodology

This study was of mixed methods research design, which examined the challenges, competencies
and policy directions that are required to re-imagine teaching profession in Pakistan in the age of
Artificial Intelligence (Al) (Makhdum & Khanam, 2021). A blend of quantitative and qualitative
methods were adopted for the design to ensure depth and breadth of analysis (Sial, Rasul &
Yousaf, 2023; Toor, et al., 2026). The quantitative strand was emphasized to yield quantitative
and measurable data regarding the preparedness of the institutions, teacher capabilities, and co-
herence of the policy regarding the KEI while the qualitative strand was aimed at generating
qualitative data that included in-depth insight into the lived experiences, perceptions and contex-
tual challenges (Batool, et al. 2024). The findings were promoted by the method of triangulation,
which increased the validity of the findings, and made it possible to interpret the complexities in
an attractive account of teacher education reform (Yousaf, 2019).

In the quantitative strand, a structured questionnaire was the key research tool, created based on
the literature synthesized on the topic of using Al in the education field, teacher's competencies
and policy frameworks (Yousaf, et al., 2025). The design of the questionnaire was in two parts,
where the first was the demographic data and the second part was the questionnaire's item in
terms of the Likert scale in 5 points (Strongly Disagree — Strongly Agree). Data about demo-
graphic profiles comprised age, gender, type of institution students were at, no teaching experi-
ence and discipline background of teaching experience. Likert-type questions assessed compo-
nents of Al literacy, ethical considerations, managing data privacy, inclusive pedagogies, institu-

240



Online ISSN: 3006-8886

A SOCIAL PRlSM Print ISSN: 3006-8878

SOCIAL PRISM

tional readiness and policy coherence. The instrument underwent content validity check by ex-
perts in educational technology and teacher education, both in terms of content validity and the
objectives of the study.

To ensure the representation of a range of contexts, data was collected from all over the teacher
education institutions in Punjab, Sindh and Khyber Pakhtunkhwa. Formal Assent obtained from
authorities in Institution, Participants given clear information about purpose of the study, Confi-
dentiality procedures, Voluntariness of participation. A questionnaire was created and shared via
Institutions Learning Management Systems and email, and printed to encourage easy access. The
respondents were given two weeks to respond to the survey and reminders were sent out to im-
prove the response rate. Questionnaires were reviewed for completion and then coded for statis-
tical analysis of the completed questionnaires. Considerable amounts of missing data prevented
the inclusion of responses in order to ensure quality and reliability of the data set.

As for the qualitative strand, the in-depth questionnaires provided semi structured interview
questions that were used by 30 purposively sampled teacher educators and policymakers from
the survey respondents. Interviews covered the experiences of integrating into the work with Al,
perceived competencies, policy challenges, and ethical concerns. The six-phase approach for
thematic analysis of qualitative data (Braun and Clarke, 2006) were used for accessing the quali-
tative data: familiarisation of data, initial coding, search for themes, review of the themes, theme
definition and theme naming, report writing. Through this method patterns could be discerned
and themes developed to echo the findings of the quantitative analysis.

The study subjects were teachers educators and policymakers related to the teacher training pro-
grammes. In order to make sure that the participants in the study were directly relevant to the re-
search objectives, a sampling strategy of purposive sampling was applied. The respondents of the
last sample were 500 teacher educators, education department staff and faculty members of
teacher training colleges from both public and private institutions. The criteria for inclusion were
that the teacher educator(s) had at least 2 years of experience in teacher education and had any
experience with the integration of Al in their learning environment, or any experience with the
use of analytics. This allowed respondents to have adequate contact with the constructs being
studied.

For this reason, the researcher chose purposive sampling, as this method enabled the researcher
to focus on the individuals who have the skills and knowledge to provide the information needed
for present study. The reliability and validity of the research instrument has been carefully stud-
ied to guarantee the robustness of the research instrument. For the pilot study, 50 out of the over-
all sample population who was included in the study but did not form the final sample according
to the inclusion criteria. The pilot tested the clarity of items, the sequence of questioning and the
response options, as well as the time it takes to complete the instrument. Due to feedback from
participants, slight edits were made to the wordings to make it easy and clear to read. The inter-
nal consistency of the questionnaire was assessed by Cronbach's a, the results showed internal
consistency has sufficiently reached the required value (0>0.70). The instrument has a construct
validity based on the result of expert judgment, involving experts in teacher education and edu-
cational technology judging whether the instrument was associated with the objectives above and
the theories used. Questionnaire content was also supplemented with key concepts from the ex-
isting literature to further ensure the content validity of the instrument.
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This instrument was thus considered to be reliable and valid for mass administration. Descriptive
Statistics were used to describe the demographic characteristics, such as mean scores, and infer-
ential statistics (such as correlational and regression analyses) were used to explore the relation-
ships between the Al literacy, competencies, institutional readiness, and policy coherence. Dif-
ferences between institutions and by discipline were tested by ANOVA. Qualitative data was
analyzed thematically, where codes and themes were added as they were found and the level of
complexity of the participant experiences were sought.

Overall, the methodology involved clearly identifying the challenges, compiling a well-designed
and validated instrument, using purposive sampling, and meticulous data collection techniques,
all of which offer a comprehensive assessment of challenges, competencies, and policy direc-
tions toward re-thinking teacher education in Pakistan in the age of Al.

Descriptive Analysis

In the description analysis, the demographic properties of the respondents such as challenges and
competencies constructs and directions for teacher education in the age of Artificial Intelligence
(Al) in Pakistan are briefly mentioned. The sample consisted of 500 teacher educators and policy
makers of different institutions for public and private school teaching from various areas of Pun-
jab, Sindh and Khyber Pakhtunkhwa. Of these 55% of the people were male and 45% were fe-
male, and a majority fell within 30-50 years age group. Among those who were institutional dis-
tributed, 60% were from public institutions and 40% were from private institutions.

With regards to recognition of challenges, mean scores showed that researchers identified rela-
tively high recognition in relation to the challenge of integrating Al into teacher education (M =
4.20, SD = 0.65), indicating that researchers have a general awareness of infrastructural and cur-
ricular challenges. The results revealed that competencies for Al era teachers were positively
scored (M = 3.95, SD = 0.70), indicating that participants consider these skills as valuable. There
were also positive scores for policy directions (M = 3.88, SD = 0.68), reflecting the understand-
ing of the need for coherent national strategies.

Table 1. Descriptive Statistics of Key Constructs

Construct Mean SD Minimum Maximum
Challenges 4.20 0.65 210 5.00
Competencies 3.95 0.70 2.00 5.00
Policy Directions 3.88 0.68 2.20 5.00

From this table, it can be seen that challenges had the highest mean scores, which is an indicator
of high level of recognition of systemic barriers. Consensus around Al literacy and coherent
strategies was evident in competencies and policy directions, which scored an affirmative re-
sponse.

Inferential Analysis

Relationships among challenges, competencies and policy directions were examined using infer-
ential statistics. Results of Pearson correlation analysis showed that challenges had positive sig-
nificant correlations with policy directions (r = .62, p < .01) and competencies had positive sig-
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nificant correlations with policy directions (r = .65, p < .01). The results in this report indicate
that perception of difficulty and ability are salient factors linked to support for policy changes
(Yousaf, et al., 2025).

A regression analysis was performed to explore the ability of challenges and competencies in
predicting directions of policy. The model was statistically significant (F (2, 497) = 85.32, p <
.001), explaining 42% of the variance in policy directions (Rz = .42). Competencies emerged as
the strongest predictor ( = .44, p <.001), followed by challenges (B = .38, p < .01). The results
corroborated that both constructs have significant impacts on the policy direction with compe-
tencies more influential.

Analysis of variance (ANOVA) was used to analyze differences among institutions. The results
showed that there was a significant difference among recognising challenges in public institu-
tions vs. private institutions (F(1, 498) = 12.45; p < .001). The respondents from the public insti-
tutions indicated more awareness about challenges than those from the private institutions. The
competencies did not vary significantly between institutions, indicating a uniform concept of
what competencies are needed, across institutions.

Table 2. Regression Analysis Predicting Policy Directions

Predictor B t p
Challenges .38 7.85 <.01
Competencies 44 9.12 <.001
R? 42

Results indicate that both challenges and competencies significantly predicted policy directions
and competencies' influence was greater with the regression model. Results indicate that the
challenges were recognised higher in public institutions than in private institutions. This dispari-
ty could be due to factors suited to public institutions such as having more infrastructural con-
straints and fewer resources, indicating the systemic disparity in teacher education in Pakistan.

The descriptive and Inferential analysis shows some important facts. The first thing to note is
that most respondents recognise challenges faced but with a high degree of awareness in the con-
text of Pakistan, such as infrastructural and curricular constraints (Yousaf, et al., 2021). Firstly,
the way it is observed, the respondents in Pakistan are well aware of the challenges they face and
they have a fair understanding of the infrastructure and curricular challenges. Second, competen-
cies needed in the Al era, like Al literacy, awareness of ethical issues, inclusive pedagogy, and so
on are regarded all across institutions. Third, policy directions are linked strongly with a recogni-
tion of challenges and competencies, highlighting the necessity of coherent national policies.
Fourth, institutional disparities is used in order to make systemic inequities evident; public insti-
tutions are more challenged than are private institutions.

This is consistent with the findings by Chen et al. (2020) who found motivation to enhance with
Al as well as learning outcomes and with Floridi et al. (2018) that claimed that ethical concerns
should be brokered in the application of Al. In addition, they also uphold the findings of Igbal &
Bhatti (2022) on the digital and information literacy of teachers, and Tuomi (2018) & Yousaf, et
al., (2020) on organizational capacity and ethical responsibility in readiness for Al. The findings
point to the need to incorporate Al skills into teacher education programs, build connections be-
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tween different teacher education programs, ensure privacy protection of student information,
and provide funding for teacher professional development (Yousaf, et al., 2020).

Quialitative Analysis

The findings of semi structured interviews to 30 teacher educators and policymakers found that
in-depth details regarding the lived experiences of and perceptions about the integration of Al as
a assistive technology in teacher education in Pakistan were gained. A thematic approach for the
analysis of these themes was employed through the method outlined by Braun and Clarkes
(2006) which produced 6 dominant themes.

Adaptive Pathways and Individualized Feedback: All the participants pointed out the need for
the use of Al in systems that can be adaptive and flexible in their strategies and approaches to
students needs (Yousaf, et al., 2024). The importance of an adaptive and individualised approach
to Al strategies to students needs was an across the board theme. Their feedback focused on the
adaptable pathways that helped teachers tailor the content and offer individual feedback to boost
teacher/learner confidence and independence in learning.

Data-Driven Insights and Predictive Support: People, appreciative of and utilizing dashboards
and predictive alerts on learning failures (Yousaf, et al., 2019). These too were found to be key
requirements for enabling an intervention ‘at the right time and at the right place that will make a
significant difference to student outcomes', in the Siemens (2013) description of ‘proactive sup-
port' with the use of learning analytics.

Enhanced Motivation and Engagement: Interviewees indicated that Al supported learning en-
vironments were more engaging than non-Al support learning environments. Fredricks et al.
(2004) mentioned that interactive contents and games were reported to improve motivation, and
they also help to maintain engagement behaviour multimodality of engagement.

Equity and Access Concerns: Earlier we saw the concern of equity and access this was a pat-
tern that was picked up, that there was a gap between public and private institution (Zahoor,
Khalil, Yousaf & Faisal, 2025). While challenges highlighted by participants from the public
universities included infrastructure and digital divide, these further hindered the potential for im-
plementation of Al to be fully realized. This is in keeping with Floridi et al. (2018) who high-
lighted consideration for fairness and inclusiveness when using artificial intelligence.

Ethical Awareness and Data Privacy: A concern was raised about data privacy & transparency;,
in the context of algorithmic decision making. They highlighted the importance of having clear
policies and procedures to ensure the protection of student information, which aligns with the
findings of Jobin et al. (2019) who reported on the world's concerns with ethics in terms of Al.

Faculty Training and Institutional Support: Inadequate training levels for faculty to use Al,
identified as a major hurdle for successful implementation. Effective use of tools was by instruc-
tors trained, not so by those who were not trained. This finding resonates with research by Igbal
and Bhatti (2022) — which highlighted the need for digital literacy for teachers.

These themes build upon the quantitative findings and offer some understanding about the fac-
tors contributing to the influence that competencies has on directions of policy. This is because
fears about unfairness lie behind this, as do the distinctions between recognition of challenges
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and pedagogical gains associated with Al use in education, big public institutions. This is be-
cause the nature of challenges encountered by entities and the role of Al in increasing teaching
benefits, as demonstrated in activities carried out by public entities, is significantly different from
how they perceived equity.

Findings

The results in this study highlight both the complexity of the issues, skills and policy challenges
regarding the adult teacher learning required for the Al era in Pakistan. The results indicated that
there was a high degree of mutual awareness of the challenges in integrating Al into teacher edu-
cation (M = 4.20, SD = 0.65). For example, the score for the competency of teachers in the era of
artificial intelligence (Al) was found to be positive (M = 3.95, SD = 0.70), indicating that partic-
ipants were positive towards the new competency of teachers in the Al era, with a particular fo-
cus on Al literacy, ethical awareness, and inclusive pedagogy. National direction was also in a
positive direction (M = 3.88, SD = 0.76) reflecting an understanding of the need for coherent na-
tional plans. Highly positive relationships between challenges and policy directions (r = .62, p <
.01) and competencies and policy directions (r = .65, p < .01) were found by carrying out correla-
tion analysis. Regression analysis showed that both challenges and competencies significantly
predicted policy directions, but competencies had a greater influence (f = .44, p < .001) than
challenges (f = .38, p <.01).

Qualitative results echoed these observations and identified six main themes: Adaptive pathways
and personalized feedback; Data-driven insights and predictive support; Improved motivation
and engagement; Equity and access issues; Ethical considerations and data privacy; Faculty
training and institutional support. The need for adaptive pathways and personalised feedback to
motivate participants was consistently discussed, leading to confidence and ownership of their
learning. Learning analytics also served as predictive support, which informed students of the
appropriate interventions to be provided and learning strategies they should adopt in time (Ma-
khdum, et al., 2022). Respondents, however, highlighted areas of concern around equity and ac-
cess measures and issues of data privacy, especially in less resourced public universities. The
study identified a key mediating factor as faculty readiness, which smoothened the integration of
Al tools. The faculty readiness emerged as a significant factor in the study to mediate, which
made easier the integration of Al tools. Combined, these data offer a robust case for personalized
learning with Al and LA to improve engagement and achievement coupled with the identification
of broad systemic challenges that need to be tackled (Saeed, et al., 2026).

Discussion

The research results can be added to the conversation around Al in Education worldwide, align-
ing Pakistan to the prevailing debates around teacher education reform. The high engagement
ratings on all parts of the scale by the respondents align with the concept of engagement as de-
scribed by Fredricks et al. (2004) as behavioural, emotional and cognitive engagement in learn-
ing activities. Al-driven personalised learning increased motivation and ownership, which led to
over time, behaviourally engaged and academically performing learners (Lyu & Faisal, et al.,
2026). The findings further confirm the importance of adaptive pathways and individual-level
feedback that is identified by Chen et al (2020), as key elements of effective Al supported learn-
ing environments (Younas, et al, 2023).
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In the context of learning analytics' predictive power in academic achievement, it is imperative to
have data-driven insights in order to improve learning environments. However, as claimed by
Siemens (2013), learning analytics facilitates proactive interventions, and the results revealed
that predictive alerts and progress checking spur teachers and students to change their approach
to studying and enhance learning. But it seems that competencies have even more of a impact
than the analytics indicating that individualised learning experiences are likely the most im-
portant in raising achievement (Makhdum, et al., 2022).

Themes from Qualitative data were important as context to the phenomenon. The issue of equity
and access points emphasizes systemic practices of the private and public institutions and high-
lights a wider infrastructural issue in the higher education system in Pakistan. Floridi et al.
(2018) highlighted the importance of fairness and inclusiveness in the adoption of Al, and the re-
sults revealed that the adoption of Al is not uniform which could lead to further aggravation of
educational inequalities. Ethical norms and concerns about privacy are also an obstacle to Al
adoption, keeping in mind information utilized in Al systems (Saeed, & Saadi, 2026). In addition
to ethical values and privacy data concerns, there is a worry about Al adoption and.(zipf) pro-
motes caution when using data in connection with Al. The results align with the concerns from
Jobin et al (2019) in the international arena regarding ethics in the use of Al — transparency and
accountability are issues that help build trust in Al-powered learning environments.

Faculty training and institutional supports were found to be important mediators of effectiveness.
Igbal and Bhatti (2022) emphasized the need for digital literacy among the educators and the re-
sults showed that trained educators make it easier to integrate the tools of Al with the other tools
the educators employed; those who weren't trained, used the tools of Al less (Saeed, 2025). This
reiterates the need for continuous investment to the development of teaching staff and institu-
tional capacity (Makhdum, et al., 2023).

The learning outcomes capture what is important in the institutional context, in the curricular de-
sign challenge and ethically for Al readiness and literacy (Lyu & Faisal, et al., 2026). From a
practical standpoint, the results underscore the importance of integrating Al literacy education in-
to school curricula, the need for equitable access to Al tools, the need to identify and take solving
data privacy protection measures, and the imperative to invest in teacher training (Maria & Ma-
khdum, et al., 2025).

Conclusion

This research will examine deeply of the impact of personalized learning using Al and learning
analytics in teacher education in Pakistan. The quantitative results rely on the level of recogni-
tion, and high recognition was found for challenges and competencies, as well as policy direc-
tions, with competencies having a greater influence than challenges (Pasha, Saddique, Yousaf,
2021). Qualitative themes identified mechanisms for achieving the outcomes, such as adapting
pathways, providing individualized feedback, and offering support that predicted future data
looking back to equity, access, privacy, and faculty readiness for this work (Rehan, Faisal,
Yousaf & Faisal, 2026).

The study states that "personalized learning and learning analytics thanks to Al are not only help-
ing to improve teacher preparation to a great extent but do so while taking care of systemic barri-
ers and addressing ethical issues (Lyu & Faisal, et al., 2026). These measures will not only im-
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prove learning outcomes but also support inclusive and equitable education as part of SDG 4.
These will not only monitor learning outcome but support inclusive and equitable education as
part of SDG 4.

The results suggest that teacher education system is progressing towards integrating Al in Paki-
stan, yet there is a need to have an ongoing commitment of institutions, effective policy imple-
mentation at the ground level, effective professional support and continuing collaboration among
the stakeholders for long-term success in Pakistan (Rehan, Faisal, Yousaf & Faisal, 2026).
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