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Introduction

The rapid digital transformation of education has significantly reshaped teaching and learning practices worldwide. Digital
technologies have transformed teaching and learning practices from teacher-centered to more student-centered and
interactive, promoting collaboration, creativity, and critical thinking. The COVID-19 pandemic has also contributed to the
increased use of digital learning technologies, underscoring the importance of teachers building their digital competencies
and pedagogical skills to effectively integrate technologies into learning (Chiu, 2024; UNESCO, 2023). Such technological
advancements as Augmented Reality (AR), Virtual Reality (VR), educational simulations, gamification, and Artificial
Intelligence (AI) have become pivotal tools for enhancing learning experiences by offering immersive, engaging, and
personalized teaching (Lampropoulos & Kinshuk, 2024). Technology-enhanced learning has emerged as a global educational
priority as schools look for innovative solutions to enhance the quality of teaching and learning.

Emerging Educational Technologies in School Education

The development of new education technologies has revolutionized the way teachers teach and students learn in the
classroom. AR and VR enable students to visualise complex concepts in an immersive way and educational simulations give a
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hands-on opportunity to learn skills through firsthand experience. Gamification incorporates game-based elements, such as
rewards and challenges, to increase learners' motivation and engagement. Moreover, Al-powered instructional technologies
enable adaptive learning, intelligent tutoring, automated assessment, and personalised feedback, which allows teachers to
better cater to individual learning needs (Wang & Li, 2024; Lampropoulos & Kinshuk, 2024; Chiu, 2024). In their use within
the classroom, these technologies have shown great promise to improve student achievement and to facilitate innovative
teaching methods.

Technology Adoption among Teachers

The teachers are one of the essential factors that affect the successful implementation of emerging educational technologies,
as teachers decide how to use digital tools in the education process. They are an important factor in the acceptance,
technological proficiency, pedagogical preparedness and attitudes towards new developments of technology integration and
classroom effectiveness. It is noted that teachers who consider the use of educational technologies as beneficial and get
appropriate support from the institution and professional development opportunities are more inclined to use innovative
teaching methods and digital pedagogy (Bakhadirov et al., 2024). Thus, teachers are also important agents of change to
support technology-based learning and innovation in classrooms.

Problem Statement

Although in recent years, educational technology has been a major priority in the education sector globally, there remains a
lack of empirical study about the implementation of new educational technologies in private schools of Karachi (Akram et al.,
2022; Zaman & Anwar, 2023). While digital infrastructure in many private schools has been renovated, pedagogical
readiness, the use of new technologies, and teachers' professional development have not been studied thoroughly (Ghaffar et
al.,, 2024; Hidayati et al., 2023). Furthermore, institutional obstacles such as the lack of training, technical support, and
organizational issues can also impede the successful adoption of technology in teaching practices (Berry, 2024; Bashir, 2025).

Research Objectives

1. To examine teachers' familiarity with and frequency of using emerging educational technologies (AR, VR,
simulations, and gamification).

2. Toidentify the pedagogical benefits and barriers influencing teachers' technology adoption.
3. To investigate teachers' professional development needs for effective technology integration.
Research Questions

1. What is the level of teachers' familiarity with and frequency of using emerging educational technologies (AR, VR,
simulations, and gamification)?

2. What pedagogical benefits and barriers influence teachers' adoption of emerging educational technologies?

3. What are teachers' professional development needs for the effective integration of emerging educational
technologies?

Research Gap

Previous studies have primarily focused on students' learning outcomes and technology acceptance, while comparatively little
attention has been given to teachers' perspectives regarding emerging educational technologies. Furthermore, empirical
studies that adopt the same theoretical lens in examining teachers' familiarity, pedagogical readiness, perceived barriers and
professional development are limited, especially in the context of Pakistan (Akram et al., 2022; Ghaffar et al., 2024). Existing
research suggests that various factors, including technological competence, institutional support, and professional training,
affect teachers' technology integration practices, pointing to a need for further research to better understand the readiness of
teachers in private schools in Karachi to integrate emerging educational technologies (Zaman & Anwar, 2023; Jawed et al.,
2025; Bahadur & Sharjeel, 2026).

Significance of the Study

This study is a contribution to the literature because it analyzes the use of emerging educational technologies in private
schools of Karachi from the perspective of teachers. The results would benefit the teachers in enhancing their digital
pedagogical skills, the school administration in shaping digital technology integration initiatives, the educational
policymakers in formulating evidence-based digital technology integration policies, the teacher education institutions in
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updating their curricula in light of the newly emerged competency characteristics, and the future researchers in the empirical
evidence for further research and investigation on the adoption of digital technology in Pakistan (Aslam et al., 2020; Jamil et
al., 2024). Moreover, recognizing the preparedness and the hurdles faced by teachers in the integration of technology can
help in the sustainable use of technology by addressing the challenges of infrastructure, digital literacy and pedagogical
preparedness (Hidayati et al., 2023; Bashir, 2025; Rehman et al., 2025).

Literature Review
Emerging Educational Technologies

Emerging educational technologies have transformed teaching and learning by promoting interactive, personalized, and
student-centered instructional practices. The technology used in the field of education has come a long way since the
introduction of computers and multimedia resources; it has advanced to include Artificial Intelligence (AI), Augmented Reality
(AR), Virtual Reality (VR), learning analytics, educational simulations, and gamification. These developments reflect the
principles of Education 4.0 - digital transformation, collaboration, creativity and lifelong learning. Since the outbreak of
COVID-19, schools globally have hurried to integrate digital tools in order to maintain educational continuity, and technology
enhanced learning has become an integral part of education in the modern era (Bond et al., 2021; Chiu, 2024). Recent studies
have shown that teachers' perceptions, technological awareness, and institutional conditions play a significant role in
successful technology integration (Akram et al., 2022).

Digital classrooms improve teaching quality and enhance students' participation by providing interactive learning, prompt
feedback, collaborative activities and differentiated teaching. Smart learning environments with digital devices, Al and data-
driven learning strategies enhance cognitive and learning outcomes for students through adaptive learning experiences (Chiu,
2024). Moreover, the well-executed use of AR, VR and gamification can lead to better motivation, engagement, and
conceptual understanding (Lampropoulos & Kinshuk, 2024; Javed et al., 2025). However, the use of technology in private
schools in Pakistan has improved the engagement levels and effectiveness of instruction, though resource limitations and
teacher readiness pose challenges (Jawed et al., 2025; Zaman & Anwar, 2023).

Teacher Familiarity with Emerging Technologies

Teachers' experiences with developing technologies are important to the success of their technology integration. It involves
digital literacy, technological knowledge, confidence, and previous experience of educational technologies. The purpose of
digital literacy is to help educators to access, assess, produce and share information effectively and responsibly (UNESCO,
2023). The study found a strong connection between teachers' confidence and their familiarity with digital tools and their
willingness to adopt technology in the classroom (Hidayati et al., 2023; Krismiyati, 2025).

The Technological Pedagogical Content Knowledge (TPACK) framework states that for technology to be integrated effectively,
the knowledge of technology, pedagogy, and content should be integrated (Mishra, 2019). Recent research still confirms the
significance of TPACK in understanding teachers' digital competencies and teaching practices (Wang & Li, 2024). Teachers'
technological pedagogical knowledge has been identified as a significant factor in the implementation of technology in the
classroom in Pakistan (Ghaffar et al., 2024). Moreover, teachers’ preparedness and confidence to use educational technologies
are shaped by their professional experience, training opportunities, and exposure to digital platforms (Aslam et al., 2020;
Jamil et al., 2024).

Technology Adoption

Technology adoption means that teachers accept and integrate technology into their classroom practice. Teachers' perception,
attitude, motivation, institutional support and resources are critical for successful adoption. According to the Technology
Acceptance Model (TAM), the key factors that affect technology acceptance decision are perceived usefulness and perceived
ease of use (Davis, 1989). In line with the above, recent studies keep on supporting TAM as an explanation for teachers' use of
emerging technologies in education (Ates & Sahin Kolemen, 2025).

The more teachers feel that technology will be helpful in enhancing student engagement, learning, and the efficiency of
instruction, the more often they will use it in their teaching. But adoption is different in each context because leadership
support, professional development opportunities, digital competencies and infrastructure differ. Research conducted in the
private education sector has highlighted the importance of training, administrative support, and technological resources on
teaching practices (Zaman & Anwar, 2023; Ali et al., 2024). In addition, findings from schools in Karachi suggest that digital
literacy efforts and teacher training enhance teachers' capacity to effectively leverage new technologies (Aurangzeb et al.,
2026; Bahadur & Sharjeel, 2026).
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Pedagogical Readiness

Pedagogical readiness is teachers' readiness to incorporate technology while maintaining effective instructional design,
curriculum alignment, classroom management and student engagement. It is teacher knowledge and skills, as well as their
beliefs and confidence on using a suitable technology to facilitate learning objectives (Ali et al., 2025).

Teachers must go beyond technology skills and adopt pedagogically sound strategies to effectively integrate technology.
Students' teachers who are better prepared in teaching are more likely to embrace the use of Al-supported tools, AR, VR and
digital assessment platforms to boost active learning and critical thinking (Chiu, 2024; Wang & Li, 2024). But lack of training
and inadequate instructional assistance are still obstacles to teacher readiness. Therefore, enhanced professional development
and institutional support are crucial to sustainable technology uptake (Bashir, 2025; Rehman et al., 2025).

Barriers to Technology Integration

While emerging educational technologies offer a number of advantages there are a number of barriers that limit the effective
use of those technologies in the classroom. Lack of infrastructure, access to limited digital equipment, obsolete equipment,
and unreliable internet connections are still significant problems, especially in developing settings (UNESCO, 2023). Access to
digital facilities and technological resources is a factor that impacts teachers' effectiveness in using technology (Berry, 2024).

Moreover, teachers' resistance to new technologies is due to technical support, lack of professional training, and concerns
about unfamiliar technologies (Bakhadirov et al., 2024; Wang & Li, 2024; Meccawy, 2023). Limits of time, budget issues and
poor administrative support continue to impact technology implementation. The findings from the private school setting
show that institutional support and professional learning opportunities are strong factors in technology supported teaching
practices (Mustapa & Miskon, 2023).

Professional Development Needs

Teacher development is a continuous process that enables teachers to use educational technologies effectively. Technical
preparation is not the only thing that should be emphasized in training; instructional design, digital evaluation, technology
use strategies, and classroom management should also be included (Chiu, 2024). Technological competency, pedagogical
application, ethics, communication, collaboration, and lifelong learning are highlighted as elements of digital competence by
UNESCO (2023).

Teachers share their experiences through mentoring, collaborative learning communities, and school-based workshops to
address technology related issues and challenges. Continuous professional development (CPD) leads to increased CPD
teachers' confidence, acceptance of technology, and pedagogical readiness (Lampropoulos & Kinshuk, 2024; Berry, 2024).

Relevant Theory: Technological Pedagogical Content Knowledge (TPACK)

The TPACK is a theoretical model for the understanding of teachers' incorporation of emerging educational technologies. It
believes that Content Knowledge (CK), Pedagogical Knowledge (PK), and Technology Knowledge (TK) are needed for effective
Integration. These domains facilitate teachers to plan for meaningful learning experiences using technologies (Schmidt et al.,
2009).

Recent studies have validated that the higher the level of TPACK, the more confident, prepared, and effective teachers become
in using emerging technologies in their classrooms (Wang & Li, 2024). Likewise, technological pedagogical competencies also
help the preparedness of teachers in using innovative digital tools (Ghaffar et al., 2024).

Development of the Research Framework

This study outline a conceptual framework that comprises the teacher's familiarity, technology adoption, pedagogical
readiness, barriers, and teacher needs for professional development based on the literature and TPACK framework (Schmidt
et al., 2009). The increase in teachers' familiarity is anticipated to have a positive impact on the adoption of technology
because teachers who are more familiar and confident with technology are more likely to use digital technology in teaching
(Akram et al., 2022; Meccawy, 2023).

The technology adoption is expected to have a positive effect on pedagogical readiness which increases teachers' readiness to
implement technology-supported instructional strategies (Mustapa & Miskon, 2023; Shuhaimi et al., 2025). However, factors
such as weak infrastructure, lack of technical assistance, training and financial resources, and weak administrative support
can impede adoption. Professional development is suggested as a facilitating factor to improve digital competencies, readiness
and sustainable technology integration in private schools of Karachi.
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Figure 1. Conceptual Framework Illustrating Factors Influencing Teachers’ Adoption of Emerging Educational
Technologies

Methodology

This study has adopted quantitative research design with cross sectional survey approach to explore the teachers' willingness
to implement emerging application in education and educational opportunities, challenges and pedagogical readiness in
private schools of Karachi. A quantitative approach was chosen since numerical data could be obtained and statistical analysis
could be used to study the relationship between the variables in the study. The cross-sectional survey design was suitable for
the researcher to assess teachers' perceptions and practices as it was concerned with a moment in time (Creswell & Creswell,
2017).

The study was carried out based on the philosophy of Positivist research which believes that knowledge can be gained from
objective observation and empirical measurement. The deductive research method was used due to the study being theory-
driven and based on previous empirical studies. Quantitative data obtained from the respondents were used to test the
proposed relationships between the study variables (Saunders et al., 2009).

The study was conducted on teachers of private schools of Karachi, Pakistan. A total of 34 teachers participated in the study.
The participants were from various age groups and educational qualifications, teaching experience and subject specialization
groups. The participants were easily accessible and had agreed to take part in the study, hence the use of a convenience
sampling technique (Saunders et al., 2009).

A structured questionnaire was used to obtain the data. The questionnaire had six sections. The first section focused on
demographic data such as sex, age, qualification, years of teaching experience and subject taught. The remaining sections
assessed teacher familiarity with emerging educational technologies, adoption of technologies, pedagogical readiness, barriers
to the integration of educational technologies, and teacher professional development needs. Each item was rated on a 5-point
scale ranging from Strongly Disagree (1) to Strongly Agree (5).

The questionnaire was reviewed by experts in educational Technology and research methodology to ensure the validity of the
instrument. They provided their comments and suggestions to make the questionnaire clearer, relevant, and with content. In
this way, the instrument's content validity was established (Taherdoost, 2016).

Cronbach's alpha was used to test the reliability of the questionnaire. Hair et al. (2022) states that any Cronbach's Alpha
index of 0.70 or above is considered acceptable internal consistency. All constructs were thus tested for reliability prior to
further statistical analyses.

The management of the selected private schools gave permission before data collection. All participants were informed of the
purpose of the study and questionnaires were given to them both in person and electronically. There was no coercion in any
way in either participation or the confidentiality of the responses, and the respondents were assured that their answers
would only be used for academic research.

All the data collected was compiled into the Statistical Package for the Social Sciences (SPSS) for analysis. Demographic
characteristics and responses of the participants were summarized by descriptive statistics: frequencies, percentages, means
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and standard deviations. For the reliability of the questionnaire, Cronbach's Alpha was used. Pearson correlation and
regression analysis were used to explore relationships between the study variables, as appropriate.

Ethical principles were adhered during the process of research. All participants gave informed consent prior to data
collection. No one was forced to participate and there was no penalty for leaving the study at any time. All participants were
kept confidential and anonymous, and the data collected were kept safely and given only for academic purposes.

Results

Data collected were analyzed using SPSS (Statistical Package for Social Sciences). The present study employed descriptive
statistics, reliability analysis, Pearson correlation analysis, regression analysis to analyze teachers' utilization of emerging
educational technologies, pedagogical readiness, perceived obstacles and professional development needs. The results are
summarized in the ensuing sections.

Demographic Profile of Respondents

Demographic characteristics of the respondents were analyzed in terms of frequency and percentage. The demographic
variables taken into consideration were: gender, age, qualification, teaching experience and subject specialization.

Table 1: Gender Distribution of Respondents

Gender Frequency Percentage (%)
Male 18 52.9
Female 16 471
Total 34 100

Table 1 show that there was a participation of both male and female teachers in the study. The male teachers constituted 52.9
% of the total sample while the female teachers constituted 47.1 % indicating relatively balanced gender distribution among
the teachers.

Table 2: Age Distribution of Respondents

Age Group Frequency Percentage (%)
Below 25 years 5 14.7
25-35 years 16 47.1
36-45 years 9 26.5
Above 45 years 4 11.8
Total 34 100

Table 2 presents the age distribution of teachers who participated in the study. The majority of respondents were aged 25 to
35 years (47.1%) followed by age group 36 to 45 years teachers (26.5%). The results revealed that most of the participants
were professionally active teachers who have had a potential exposure to digital teaching.

Table 3: Qualification of Respondents

Qualification Frequency Percentage (%)
Bachelor 7 20.6
Master 21 61.8
MPhil/Other 6 17.6
Total 34 100
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The findings show that most of the respondents had master's degree level qualifications (61.8%) followed by bachelor's level
qualifications (20.6%) and MPhil/other qualifications (17.6%). This shows that most participants possessed the academic
background to grasp and utilize Technology-supported Teaching Practices.

Table 4: Teaching Experience of Respondents

Experience Frequency Percentage (%)
Less than 5 years 8 23.5

5-10 years 15 44.1

Above 10 years 11 32.4

Total 34 100

Table 4 shows that majority of teachers (44.1%) had five to ten years of teaching experience while 32.4% of teachers had
over ten years of teaching experience. This means that the sample had teachers with different years of experience.

Descriptive Statistics of Study Variables

Descriptive statistics were conducted to explore teachers' perceptions of the familiarity, adoption of emerging educational
technologies, readiness to teach with these technologies, barriers and professional development needs. The results of the
mean score and standard deviation are shown in Table 5.

Table 5: Descriptive Statistics of Research Variables

Variables N Minimum Maximum Mean Std. Deviation
Teacher Familiarity 34 1.80 5.00 3.92 .71
Technology Adoption 34 2.00 5.00 4.01 .68
Pedagogical Readiness 34 2.20 5.00 3.95 .65
Barriers 34 1.60 4.80 3.41 .76
Professional Development Needs 34 2.00 5.00 4.18 .62

The descriptive results show that teachers' technology adoption and teachers' PD needs are relatively high (M = 4.01, SD =
.68) and (M = 4.18, SD = .62), respectively. The teacher familiarity (M = 3.92, SD = .71) and pedagogical readiness (M = 3.95,
SD = .65) also had positive responses, indicating that teachers had good readiness to implement new educational
technologies. However, barriers achieved a relatively lower mean score (M = 3.41, SD = .76), representing technological and
institutional problems of effective implementation.

Reliability Analysis

Cronbach's Alpha reliability test was used to determine the internal consistency of the research instrument. The reliability
coefficients of all constructs are given in Table 6.

Table 6: Reliability Statistics of Study Constructs

Variables No. of Items Cronbach’s Alpha
Teacher Familiarity 5 .82
Technology Adoption 6 .86
Pedagogical Readiness 5 .84
Barriers 5 -79
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Professional Development Needs 5 .88

Overall Scale 26 .91

The measurement of the reliability is acceptable for all constructs (Table 2). Cronbach's alpha values ranged from .79 to .88
and the Cronbach's alpha for the overall scale was .91. The results of these findings indicated that the items of the
questionnaire consistently measured the intended constructs. Hair et al (2022) state that Cronbach's Alpha's scores greater
than .70 are considered acceptable.

Correlation Analysis

Pearson correlation analysis was used to explore the relationships between teacher familiarity, technology use, pedagogical
readiness, barriers and professional development needs.

Table 7: Pearson Correlation Analysis among Study Variables

Variables TF TA PR B PDN
Teacher Familiarity (TF) 1

Technology Adoption (TA) .62%* 1

Pedagogical Readiness (PR) .58%* 7% 1

Barriers (B) -.31 -.42% -.35% 1

Professional Development Needs (PDN) .55%* .67%* .63** -.29 1

*Note: *p < .05, *p < .01

The correlation analysis showed that the major study variables were interrelated. The correlation between the teacher's
familiarity and the technology adoption was significant and positive (r = .62, p < .01). Likewise, pedagogical readiness was
found to have a strong positive correlation with technology adoption (r = .71, p < .01), which suggests that teachers who had
a higher pedagogical readiness were more likely to use emerging educational technologies. Conversely, barriers showed
negative relationships with technology adoption, suggesting that technological and institutional constraints may reduce
teachers’ adoption practices.

Regression Analysis

A multiple regression analysis was used to assess the predicting effect of the teacher familiarity, pedagogical readiness,
barriers, and professional development needs on the adoption of technology.

Dependent Variable: Technology Adoption
Predictors: Teacher Familiarity, Pedagogical Readiness, Barriers, Professional Development Needs

Table 8: Model Summary

Model R R Square Adjusted R Square Std. Error

1 .81 .66 .61 .38

According to the model summary, the predictor variables account for 66% of the variation in technology adoption (R* = .66).
This shows that the collective effect of teachers' familiarity, pedagogical readiness, barriers, and teachers' needs for
professional development explained a significant proportion of the variance in teachers' technology adoption.

Table 9: ANOVA Table

Model Sum of Squares df Mean Square F Sig.

Regression 12.45 4 3.11 21.43 .000
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Residual 6.20 29 .21

Total 18.65 33

The results of the ANOVA test indicated that the regression model was statistically significant (F = 21.43, p < .001), and
therefore the selected variables in this study (demographic, attitude, and knowledge factors) contributed significantly towards
explaining the variations in the teachers' technology adoption.

Table 10: Regression Coefficients Predicting Technology Adoption

Predictor Beta () t-value Sig.
Teacher Familiarity .28 2.41 .022
Pedagogical Readiness 41 3.52 .001
Barriers -.19 -2.06 .048
Professional Development Needs .32 2.87 .007

The regression coefficient for pedagogical readiness was the greatest positive predictor for technology adoption (f = .41, p <
.01). Professional development needs and teacher familiarity also significantly influenced technology adoption, with § values
of .32 (p < .01) and .28 (p < .05), respectively. However, barriers negatively predicted technology adoption (f = -.19, p < .05),
indicating that technological limitations and institutional challenges may hinder teachers’ willingness to integrate emerging
educational technologies.

Discussion

The present study aimed to explore the teachers' awareness, adoption, pedagogy readiness, obstacles and professional
development needs for the emerging educational technologies in private schools of Karachi. The results showed that teachers
had a positive level of awareness of emerging technologies, meaning that they had a certain awareness and understanding of
digital tools such as artificial intelligence, augmented reality, virtual reality, simulations, and gamification. This is in line with
Akram et al. (2022), who emphasized that teachers' technological awareness, confidence and experiences with digital tools
have a significant impact on their willingness to use technology in their teaching. Similarly, Hidayati et al. (2023) pointed out
that digital literacy and technological competence are among the factors that contribute to teachers' readiness in using
technology effectively. Thus, the present study indicates that teachers' basic technological knowledge has been acquired in the
private schools of Karachi, but further practice and professional assistance are required to make them useful in the
classrooms (Oad et al., 2024; Faheem, Gulab, & Ahmad, 2025).

The results of the study also showed that teachers' level of technology adoption was high, which indicated that the study's
participants were aware of the value of the emerging education technologies to boost instructional effectiveness and increase
student engagement. The results of this finding align with the Technology Acceptance Model (TAM) that proposed that PUE
would be the most critical factors in the acceptance of a technology (Davis, 1989). The findings also align with the findings of
Zaman and Anwar (2023), who concluded that having a positive perception of the benefits of digital tools and adequate
institutional support had a positive effect on teachers' willingness to use them in private educational institutions (Dilshad,
Shah, & Ahmad, 2023). Finally, the positive relationship between familiarity and adoption suggests that teachers' technology
acceptance and implementation behaviors are influenced by their technology knowledge.

Furthermore, the results showed high teachers' pedagogical readiness in the use of technology in teaching, meaning that
teachers could apply technology in their teaching practice, not for simple purposes only (Haider, Ahmad, & Ali, 2024). The
result aligns with the Technological Pedagogical Content Knowledge (TPACK) model that states that technological knowledge,
pedagogical knowledge, and content knowledge are needed to be integrated so that technology can be used effectively in the
teaching and learning process (Mishra, 2019). Wang and Li (2024) also suggested that teachers holding higher technological
pedagogical skills have higher confidence in the application of emerging technologies like AR, VR, and mixed reality for the
purpose of meaningful learning. Therefore, pedagogical readiness seems to be the most important determinant of
sustainability of technology adoption.

Although teachers were highly positive about technology integration, their answers showed that there are still some barriers
to technology incorporation such as technological limitations, lack of help, and implementation challenges (Ali et al., 2023;
Imran et al., 2023). Negative correlation between barriers and technology adoption suggests that institutional and personal
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factors can negatively affect the teachers' capacity to effectively adopt emerging technologies. The results are consistent with
UNESCO (2023), who highlighted that inadequate infrastructure, accessibility to digital materials, and teacher support are
critical issues around technology integration globally. Likewise, Bashir (2025) noted that shortage of training, technical
assistance and resources continue to be a major challenge for teachers especially in creating learning environments.

Teachers' demand for continuous training and capacity building opportunities was noted as the highest mean score, reflecting
teachers' keen interest in professional development. This is a key observation that indicates the need for teacher structured
PD in pedagogical approaches to the effective use of technology. Chiu (2024) emphasized the need for teacher professional
development to empower educators to utilize the latest technologies in curriculum planning, evaluation, and student-centered
learning. Similarly, Lampropoulos and Kinshuk (2024) proposed that mentoring, co-learning communities, and ongoing
training increases teachers' confidence and preparedness in teaching with technology.

Overall, the findings align with the literature in showing that there are several interrelated factors that affect teachers' use of
emerging educational technologies: technological familiarity, pedagogical readiness, perceived usefulness, institutional
barriers, and professional learning opportunities. The results lend empirical support to both TAM and TPACK, since they
showed that the adoption of technology is not only dependent on teachers' acceptance of technology, but also on the effective
integration of technology in teaching. This research builds upon the existing research and offers evidence from PKS and
emphasizes on the need of a holistic approach to create digital professional development programs to encourage sustainable
technology integration in school education.

Practical Implications

The results of this study have implications in practice for various stakeholders associated with educational technology
integration. School administrators need to create enabling digital school contexts, which involves ensuring sufficient
technological facilities, technical support and ongoing professional development for teachers. Teachers need to take an active
role in improving their digital skills and engagement by creating pedagogical approaches that allow for meaningful use of new
technologies instead of limiting technology to a supplemental role (Aslam, Igbal & Ahmed, 2022). Educational policymakers
should develop a comprehensive policy on technology integration that covers issues such as institutional support, teacher
training, and digital access, especially in the private schools. Professional development programs for teachers in teacher
training institutions need to be re-designed to include the concepts of emerging technologies, digital pedagogy and
Technological Pedagogical Content Knowledge (TPACK). It is important that curriculum developers ensure that technology
and technology supported learning activities are aligned with the curriculum goals and are student based. Educational
technology vendors should create user-friendly, accessible digital products that are contextually relevant and meet teachers'
in-class needs and challenges.

Conclusion

This study investigated teachers' familiarity, adoption, pedagogical readiness, barriers and professional development needs of
emerging educational technologies in private school system of Karachi. The results showed that the teachers had a positive
familiarity level, meaning they were aware of and had a basic understanding of new technologies like artificial intelligence,
augmented reality, virtual reality, simulations, gamification, etc. This finding also revealed a high level of technology adoption
by teachers indicating that they were aware of the benefits of new technologies to improve teaching effectiveness and student
engagement.

The study also concluded that pedagogical readiness was one of the significant factors that affect technology integration.
Teachers with high technological pedagogical competencies were more ready to support the use of digital tools in teaching.
The results confirmed the assumptions of the model of technology adoption known as the Technology Acceptance Model
(TAM) and Technological Pedagogical Content Knowledge (TPACK) framework, indicating that the adoption of technology is
not only influenced by the acceptance of digital innovations by teachers, but also on the skills teachers need to combine
effective teaching methods with technology.

In addition, while teachers displayed positive attitudes towards the integration of technology, some barriers still had an
impact on the effective use of technology, which were found to include insufficient resources, limited training opportunities,
and inadequate technical support. The findings of the study indicate the critical need for ongoing professional development
efforts, emphasizing technical skill and pedagogical uses of new technologies.

The study's goals were met by examining teachers' familiarity with emerging technologies, barriers to technology adoption,
and the professional development needs. Overall, this research has added to the body of knowledge by offering empirical
evidence from private schools in Karachi, while highlighting the importance of teacher readiness for effective technology
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integration. The implementation of sustainable educational technology should be a balanced approach that takes into account
teacher competence development, institutional support, policy development, and professional learning opportunities.
Improving teachers' capacities will help schools fully leverage the learning opportunities of new technologies and provide
innovative, engaging, and future-focused learning spaces.

Limitations

The limitations of this study must be taken into account when interpreting the results of this study. First, the number of
teachers in the sample was limited to 34 which could limit the generalizability of the results to a larger sample of teachers.
Secondly, the study was conducted on private schools of Karachi so the results are limited to the experiences and challenges
of the teachers in the private sector in this area and the experiences and challenges in the public sector or in other
geographical regions may vary. Third, cross section research design only measured teachers' perceptions at one point in time,
and did not assess technology adoption and readiness over time. Last, the study was based on self-reported questionnaire
information which can encounter response bias, as participants may have interpreted the questions differently than the way
they actually implemented technology. However, the study offers some insights into the preparedness and challenges of
teachers dealing with the adoption of new educational technologies in the private school setting.

Recommendations for Future Research
Future research should consider the following directions:

1. Future research should involve educators from both public and private schools to gain a broader picture of
technology integration in various areas of education.

2. The researchers need to expand the sample size by recruiting more teachers from different schools and regions to
ensure the findings are generalizable.

3. Longitudinal studies need to be conducted to investigate the growth of teachers' technology adoption, digital
competencies and pedagogical readiness over time.

4. Comparative studies should investigate the differences among urban and rural schools in technological resources,
teacher preparedness and obstacles to the integration of technology.

5.  Future studies should use mixed research methods and include quantitative survey data and qualitative interview
data or classroom observations to better understand teachers' experiences and practices.

6. Future research might explore the effects of school leadership, institutional support, and the role of policy as
intervening or moderating variables between teachers' use of emerging educational technologies.

7. Students' viewpoints and outcomes of learning can also be studied by researchers to measure the effectiveness of
technology integration from various stakeholder perspectives.

References

1. Akram, H., Abdelrady, A. H., Al-Adwan, A. S., & Ramzan, M. (2022). Teachers’ Perceptions of Technology
Integration in Teaching-Learning Practices: A Systematic review. Frontiers in Psychology, 13, 920317.
https://doi.org/10.3389/fpsyg.2022.920317

2. Ali, R. U, Afzal, A., & Fahd, M. (2024). A study of the effectiveness of teachers training in Sindh Province. Asian
Journal of Education and Social Studies, 50(5), 540-554. https://doi.org/10.9734/ajess/2024/v50i51384

3. Ali, Z., Ullah, N., Ahmad, N., Yaqoob, N., & Saba, F. (2023). Teachers’ Perceptions of Curriculum Change and the
Need of Professional Development for Effective Teaching Practices. Multicultural Education, 9(1), 83-90.

4. Ali, Z., Younis, S., Ahmad, N., Saba, F., & Ullah, N. (2023). Teachers’ Perspective of Technology Integration Effects
on Students Learning At University Level. GRADIVA, 62(5), 29-38.

5. Aslam, R., Khan, N., & Ahmed, U. (2020). Technology Integration and Teachers’ Professional Knowledge with
Reference to International Society for Technology in Education (ISTE)-Standard: A Causal Study. Journal of
Education and Educational Development, 7(2). https://doi.org/10.22555/joeed.v7i2.31

222



Journal of Global Social Transformation | 2(7), 212-225, 2026

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Aslam, R., Igbal, S., & Ahmed, N. (2022). Impact of Entrepreneurship Education on Students’ entrepreneurial
Inclination: A Case of Public Sector Universities. Pakistan Journal of Educational Research, 5(1), 51-65.

Ates, H., & Kolemen, C. S. (2024). Integrating theories for insight: an amalgamated model for gamified virtual
reality adoption by science teachers. Education and Information Technologies, 30(2), 2123-2153.
https://doi.org/10.1007/510639-024-12892-9

Aurangzeb, T., Shabbir, S., & Khan, N. (2026). Role of technology integration in professional growth among female
teachers in private secondary Schools of Karachi: a phenomenological study. Voyage Journal of Educational Studies,
6(1), 88-103. https://doi.org/10.58622/6m37wm31

Bahadur, A., & Sharjeel, M. Y. (2026). Exploring Pedagogical Approaches for Developing Digital Literacy among
Private Secondary School Teachers: Evidence from Karachi. Research Journal of Psychology, 4(1), 252-266.
https://doi.org/10.59075/rjs.v4i1.326

Bakhadirov, M., Alasgarova, R., & Rzayev, ]J. (2024). Factors influencing teachers’ use of artificial intelligence for
instructional purposes. IAFOR Journal of Education, 12(2), 9-32. https://doi.org/10.22492/ije.12.2.01

Bashir, F. (2025). Teachers’ Readiness and Challenges in Integrating ICT into Classrooms. Physical Education
Health and Social Sciences, 3(2), 441-454. https://doi.org/10.63163/jpehss.v3i2.444

Berry, R. A. (2024). The use of technology in the delivery of instruction in public schools. International Journal for
Multidisciplinary Research, 6(3). https://doi.org/10.36948/ijfmr.2024.v06i03.20219

Bond, M., Bedenlier, S., Marin, V. L., & Handel, M. (2021). Emergency remote teaching in higher education: mapping
the first global online semester. International Journal of Educational Technology in Higher Education, 18(1), 50.
https://doi.org/10.1186/541239-021-00282-x

Chiu, T. K. F. (2024). How do emerging technologies CRAFT our education? Current state and future research
recommendations related to Al and the metaverse. Interactive Learning Environments, 32(3), 787-789.
https://doi.org/10.1080/10494820.2024.2342635

Creswell, J. W., & Creswell, J. D. (2017). Research design: Qualitative, quantitative, and mixed methods approaches
(6th ed.). SAGE Publications.

Dilshad, S. A., Shah, R., & Ahmad, N. (2023). Implementation of Single National Curriculum at Primary Level:
Problems And Practices In District Khushab. Journal of Positive School Psychology, 7(4), 465-476.

Faheem, M., Gulab, F., & Ahmad, N. (2025). Teacher Educators’ Perceptions and Practices for Keeping Mental
Health in this Digital Era. Journal of Management & Social Science, 2(5), 92-107.

Ghaffar, R., Khoso, F. J., & Sahito, Z. H. (2024). Assessing secondary school teachers’ perceptions of their
technological pedagogical and content knowledge in Karachi Pakistan. Spry Contemporary Educational Practices,
3(1), 119-136. https://doi.org/10.62681/sprypublishers.scep/3/1/7

Haider, K., Ahmad, N., & Ali, Z. (2024). Problems and challenges faced by non-Muslim students in achieving higher

education at universities of Pakistan: An evaluative study. Spry Contemporary Educational Practices, 3(1), 265-290.
https://doi.org/10.62681/sprypublishers.scep/3/1/15

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis.

Hidayati, D., Nurhikmah, N., & Kusumadewi, R. A. (2023). Bridging the digital divide: Assessing teacher readiness
for technology integration in madrasah ibtidaiyah. International Journal of Education and Learning, 5(3), 152-161.

https://doi.org/10.31763/ijele.v5i3.794

Imran, M., Ahmad, N., Al-Harthy, A. A. Q., & Jat, Z. G. (2023). Early Identification and Intervention: Amplifying the
Voice of Slow Learners. AITU Scientific Research Journal, 1(4), 17-25.

Jamil, M., Aslam, M., & Shahzad, A. (2024). Technology integration in teaching and Learning: Exploring prospective
teachers’ perceptions, practices and challenges. Indus Journal of Social Sciences., 2(2), 520-529.
https://doi.org/10.59075/ijss.v2i2.346

223


https://doi.org/10.62681/sprypublishers.scep/3/1/15

Journal of Global Social Transformation | 2(7), 212-225, 2026

24.

25.

26.

27.

28.

29.

30.

31.

32.

33-

34-

35.

36.

37

38.

39

Javed, S., Javed, S., Ali, A., & Jehan, S. (2025). Teachers’ readiness and challenges in using digital tools for chemistry
instruction in District Kohat. ACADEMIA International Journal for Social Sciences, 4(4), 4421-4430.
https://doi.org/10.63056/acad.004.04.1279

Jawed, S., Sharjeel, M. Y., & Igbal, N. (2025). Exploring the Effectiveness of Technology in Maximizing Private
Primary Grade Students’ Engagement: Evidence from Karachi. Indus Journal of Social Sciences., 3(3), 162-177.
https://doi.org/10.59075/ijss.v3i3.1881

Krismiyati, K. (2025). Technology readiness segment analysis of teachers in using mobile-based teaching
applications: An Indonesian context. Journal of Technology and Science Education, 15(2), 588.
https://doi.org/10.3926/jotse.3431

Lampropoulos, G., & Kinshuk. (2024). Virtual reality and gamification in education: a systematic review.
Educational Technology Research and Development, 72(3), 1691-1785. https://doi.org/10.1007/s11423-024-10351-3

Meccawy, M. (2023). Teachers’ prospective attitudes towards the adoption of extended reality technologies in the
classroom: interests and concerns. Smart Learning Environments, 10(1). https://doi.org/10.1186/s40561-023-
00256-8

Mishra, P. (2019). Considering contextual knowledge: the TPACK diagram gets an upgrade. Journal of Digital
Learning in Teacher Education, 35(2), 76-78. https://doi.org/10.1080/21532974.2019.1588611

Mustapa, S. I. S., & Miskon, A. S. (2023). Pedagogical Practices among Teachers in a Private School: A Survey.
INTERNATIONAL JOURNAL OF SOCIAL SCIENCE AND EDUCATION RESEARCH STUDIES, 03(06).
https://doi.org/10.55677/ijssers/vo3i6y2023-01

Oad, L., Shah, R., Sewani, R., Ahmad, N., Akhtar, N., & Imran, M. (2024). Empowerment of Artificial Intelligence in
Learning Optimisation Student Perceptions in Karachi, Pakistan. International Journal of Educational Sciences,
47(2), 34-44. https://doi.org/10.31901/24566322.2024/47.02.1374

Rehman, S., Meesum, M., Mustafa, H., & Sultana, A. (2025). The Voices of Teachers of Public and Private Sector
Using E- Learning During the Pandemic Covid-19 and its aftermath. A Qualitative Phenomenological Study Based on
Lived Experience. Voyage Journal of Educational Studies, 5(3), 53-66. https://doi.org/10.58622/rre8mc30

Saunders, M., Lewis, P., & Thornhill, A. (2009). Research methods for business students. Pearson education.
https://amberton.edu/wp-content/uploads/2024/07/RGS6035_E2_Fall2024.pdf

Schmidt, D. A., Baran, E., Thompson, A. D., Mishra, P., Koehler, M. J., & Shin, T. S. (2009). Technological
Pedagogical Content Knowledge (TPACK). Journal of Research on Technology in Education, 42(2), 123-149.
https://doi.org/10.1080/15391523.2009.10782544

Shuhaimi, J., Awang, H., Jafar, M. F., Mansor, N. S., Khamis, S., & Al-Mashhadani, A. F. S. (2025). The mediating
role of perceived ease of learning in teacher readiness to adopt blockchain for educational assessment. Journal of
Information and Communication Technology, 24(2), 66-88. https://doi.org/10.32890/jict2025.24.2.4

Taherdoost, H. (2016). Validity and reliability of the research instrument; how to test the validation of a
questionnaire/survey in a research. International journal of academic research in management (JARM), 5.

UNESCO. (2023). Global Education Monitoring Report 2023: Technology in education—A tool on whose terms?
UNESCO Publishing. https://unesdoc.unesco.org/ark:/48223/pf0000385723

Wang, Q., & Li, Y. (2024). How virtual reality, augmented reality and mixed reality facilitate teacher education: A
systematic review. Journal of Computer Assisted Learning, 40(3), 1276-1294. https://doi.org/10.1111/jcal.12949

Zaman, K. U., & Anwar, T. (2023). Investigating science teachers’ technology integration in classrooms. A case study
of a private higher secondary school in Karachi, Pakistan. Education and Information Technologies, 29(11), 13663~
13682. https://doi.org/10.1007/s10639-023-12393-1

224


https://doi.org/10.31901/24566322.2024/47.02.1374
https://unesdoc.unesco.org/ark:/48223/pf0000385723
https://doi.org/10.1007/s10639-023-12393-1

Journal of Global Social Transformation | 2(7), 212-225, 2026

2026 by the authors; Journal of Global Social Transformation (JGST). This is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

225


http://creativecommons.org/licenses/by/4.0/

