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Abstract  
In this advanced age, when the Industrial Revolution came, the demand for revolutionary 

education also increased. Traditional education is close to extinction, ICT has revolutionized 

the education field, educational priorities have increased, and only those teachers who have 

technological pedagogical content knowledge are successful. After receiving traditional 

education, most students are unemployed, but the demand for teachers who have enhanced 

their skills through ICT and TPACK has increased. Only those who are familiar with 

information and communication technology and technological pedagogical content knowledge 

can successfully get jobs in Pakistan as well as other developed countries and score jobs in the 

international market. This research aimed to check the perception and attitude of Pakistani 

prospective teachers towards ICT and TPCAK. For this purpose, 200 prospective teachers 

doing B.Ed., M.Ed., M.Phil., and Ph.D. education from three teacher education institutions in 

South Punjab were selected as samples and asked about their perception about ICT and 

TPACK. Their perception and attitude towards ICT and TPACK were observed through a 5-

point Likert scale. Prospective teachers' perception of information and communication was 

found to be positive. Their perception and attitudes towards technological knowledge, 

pedagogical knowledge, content knowledge, and technological pedagogical were positive. It is 

recommended that ICT and TPACK be included in the training of prospective teachers and 

that competent trainers who are well versed in ICT and TPACK be hired for the training. The 
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school and college level curriculum should also be integrated with ICT so that students can 

join the new educational revolution and compete positively with the world.  

Keywords: Information and Communications Technology (ICT), Technological Knowledge 

(TK), Pedagogical Knowledge (PK), Content Knowledge (CK), Technological Pedagogical 

Knowledge (TPK), Pedagogical Content Knowledge (PCK), and Technological Content 

Knowledge (TCK). 

Introduction 

According to Nelson Mandela, education is "the most powerful weapon that can be used to 

change the world" (Madimbo, 2015). Without a doubt, Pakistan's educational system is in 

desperate need of reform in the present day. Incorporating Information and Communication 

Technology (ICT) into our teaching methodologies and classrooms is essential to achieve 

equity in education, excellent learning and teaching, professional development of teaching 

staff, and an efficient education system (Fannakhosrow et al., 2022). 

Scientific and technological breakthroughs occurred at a dizzying rate, ushering in the 5.0 

generation industrial revolution. As we enter the fourth industrial revolution, digital 

technology, AI, big data, and robotics permeate every facet of society (Musarat et al., 2023). 

These shifts highlight the importance of incorporating technology into the educational process. 

When discussing the best ways to integrate technology into the classroom, education 

professionals often refer to the idea of TPACK education (Thohir et al., 2022). When it comes 

to equipping the next generation to tackle the problems of the modern digital age, education is 

an essential sector. Teachers must master the art of making good use of technology in the 

classroom in order for students to keep up with the rapidly evolving information and 

communication landscape. Anyone planning to become a teacher, whether at the university or 

high school level, should read this (Tanjung, 2022).  

According to Zhang and Chen (2023), the world's development challenges are shifting towards 

a greater emphasis on the need for human resources (HR) with expertise in science, 

technology, art, and other related fields. As the world is changing at a rapid pace, educational 

practices must also evolve to meet the demands of this new reality. Such a phenomenon is most 

noticeable in relation to the advancement of ICT. Education is just one area that has been 

impacted by the rise of IT (Aslan & Shiong, 2023). Beginning in 2006, innovations in 

educational technology aimed at addressing learning issues began to take shape (Yang et al., 

2022). In order to address learning difficulties in a more systematic and controlled way, this 

paradigm is geared toward describing educational technology (Akour & Alenezi, 2022). Based 

on its history, educational technology can be defined as a methodical approach to addressing 

challenges in education. The majority of educators have recently come to recognize the value 

of technology in the classroom, but few have made any efforts to incorporate it into their 

lessons (Snezhko et al., 2022). A student's ability to learn is affected by their teachers. If we 

want better education for more people, we need better teachers (Sulthani & Thoifah, 2022). 
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When it comes to education, the teacher plays a role in determining how well students learn. It 

is not enough for teachers to simply be knowledgeable in their field; they must also be 

competent in guiding their students to a variety of resources, both within and outside the 

classroom, to further their education (Huang et al., 2022). According to Alwi and Mumtahana 

(2023), teachers should also be capable of setting up learning environments in a way that 

allows students to acquire the most comprehensive knowledge possible. Consequently, 

educators, particularly those working during the Industrial Revolution, were expected to 

possess extensive knowledge of scientific and technological subjects. Training the next 

generation of educators to make good use of technology presents this obstacle (Mutiara, 2022). 

Having computer skills is just one aspect of technology use; knowledge of and care for data 

and technological communication are also important (Zhang et al., 2022). The use of 

information and communication technologies (ICT) in the classroom has several implications, 

one of which is the need for instructors to possess strong technological competence in addition 

to subject and pedagogical expertise (Demissie et al., 2022).  

There will be a continued demand for educators in the twenty-first and beyond to hasten the 

evolution of communication and information technologies. Adapting teaching methods and 

classroom management strategies for the 21st century to meet the expectations of the most 

recent developments in information and communication technology is an absolute necessity. 

Educators in the modern era face seven main obstacles, including a) the ability to teach in a 

multilingual and culturally diverse society; b) the importance of teaching for active learning; c) 

the role of technology in the classroom; e) the need to teach with a fresh perspective on 

abilities; f) the role of choice in the classroom; and g) the role of accountability in the 

classroom (Gumus, 2022). 

Technological Pedagogical Content Knowledge (TPACK) is defined as the capacity to utilize 

technology while simultaneously attending to its pedagogical and content-related aspects (Li et 

al., 2022). Teachers need strong communication skills to help their students understand and 

implement what they've learned. This is because learning is a dynamic process that occurs 

when people engage with their environment and acquire new information, skills, and 

behaviours. Thus, in order for students to become professional future teachers, it is essential 

that they learn early on how to effectively communicate what they know, specifically the 

correct material content, through effective pedagogical activities. Facts, information, 

principles, laws, theories, and a thorough understanding of the subject matter make up what is 

known as "content" (Abdurrahman et al., 2029). Teaching strategies that address students' 

unique learning needs are part of pedagogics (Varas et al., 2023). 

Knowing the theories and principles of effective learning and having an appreciation for 

students' characteristics and potential are also essential components of pedagogics (Cai et al., 

2023). Pakistan must raise its educational standards to remain competitive in the modern 

industrial age (Tahir & Farooq, 2023). If Pakistani education is to realize its potential, there 

must be an uptick in both teacher quality and student achievement. Consequently, students 

aspiring to become teachers need to be proficient with this technology. Prospective educators, 

in particular, may find it challenging to incorporate technology into their lessons (Nayazi et al., 

2023). In order to choose the best technology, a future educator needs to have a firm grasp of 
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the subject matter. According to Erfan et al. (2023), prospective teachers must possess 

Technological Pedagogical and Content Knowledge (TPACK) in addition to mastery of subject 

matter in order to effectively implement learning. 

Despite the obvious benefits of technology in the classroom, many educators have only 

recently begun to see its potential. Raising the bar for educational excellence begins with a 

qualified teaching staff. As stated by Prabawati et al. (2023), educators have the responsibility 

of developing and executing lesson plans, administering assessments, performing research and 

studies, and establishing lines of communication with members of the community.  

According to field research (Siddiqui et al., 2023), problems with teacher standards, material 

mastery, and low media and technology literacy persist in Pakistani schools and classrooms. 

Teachers' capacity to create TPACK (Technological Pedagogical Content Knowledge) 

professional development plans is a big obstacle for Pakistani education in the global complex 

(Ali et al., 2023). TPACK refers to a thorough amalgamation of material, pedagogical, and 

technologically advanced knowledge and abilities. Shulman coined the term "TPACK" in 

1987, and Koehler and Mishra refined it in 2008. According to Angeli and Valanides (2014), 

TPACK is a promising framework that could lead educators in new ways when they need to 

address issues surrounding the integration of ICT into classroom instruction. 

There are various components to TPACK, including TK for technological knowledge, PK for 

pedagogical knowledge, CK for content knowledge, TPK for technological pedagogical 

knowledge, PCK for pedagogical content knowledge, and TCK for technological content 

knowledge.  

Content Knowledge (CK) 

An individual's content knowledge is their familiarity with the intended field of study or area of 

instruction. Also crucial is the capacity to know the subject matter inside and out, as this dictates 

the unique perspective taken by each researcher (Schiering et al., 2023).  

Pedagogical Knowledge (PK) 

The capacity to manage a classroom, create effective lesson plans, organize meaningful 

learning experiences, recognize and address individual student needs, and evaluate student 

progress is known as pedagogical knowledge. The overarching goal of information in the 

classroom is defined by pedagogical knowledge. Teachers need to hone their teaching abilities 

so they can effectively lead their students in learning activities and reach set objectives. The 

second part is what's known as pedagogical knowledge (PK), which encompasses topics like 

educational goals, managing a classroom, creating curricula, and managing and developing 

lessons (Zeng et al., 2023).  

Technological Knowledge (TK) 

One definition of technological knowledge is familiarity with a wide range of digital and non-

digital tools and techniques (Padmavathi, 2017). The capacity to learn and adapt to new 
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technologies is a part of technological knowledge. The ever-increasing pace of technological 

advancement makes this skill a necessity (Brianza et al., 2023).  

Technological Pedagogical Knowledge (TPK) 

Modern Technology Pedagogical knowledge encompasses both theoretical and practical 

understanding of how-to best use technology in the classroom. The two-way street between tech 

and education is the root cause of TPK. New methods of instruction can be made more 

accessible and usable with the help of technological advancements (Gerhard et al., 2023).  

Pedagogical Content Knowledge (PCK) 

The capacity to incorporate one's knowledge of the subject matter into one's teaching is known 

as pedagogical content knowledge. Future educators can benefit from Pedagogical Content 

Knowledge by learning how to tailor their teaching methods to the specifics of each subject 

area. Being well-versed in both content and pedagogy is more than simply knowing your stuff 

or having a general idea of what works in the classroom; it's about getting the nitty-gritty of 

how the two interact with one another (Sen, 2023).  

Technological Pedagogical and Content Knowledge (TPACK) 

Modern technology, as defined by Jiménez Sierra et al. (2023) and Abubakir and Alshaboul 

(2023), "pedagogical knowledge" encompasses both theoretical and practical knowledge of 

how to best incorporate technology into the classroom. TPACK is a model for defining and 

comprehending the body of knowledge that educators need to effectively incorporate 

technology into their classrooms in order to improve student learning and teacher 

effectiveness. A theory and concept for researchers and educators, the TPACK framework 

measures whether or not a candidate is prepared to teach effectively using technology. 

Statement of the Problem 

In modern times, where the world is developing rapidly, the Industrial Revolution is also 

progressing rapidly; the Industrial Revolution has changed the demand for skilled persons in 

the market. The need to change the educational curriculum according to the market demand is 

automatic because to meet the demand of the modern market, the demand for general 

traditional education has suddenly disappeared. The current industrial revolution is also having 

an impact on Pakistan. However, in Pakistan, the industry is developing very slowly, but the 

educated youth of Pakistan work in other developed countries, so they need modern, skilled 

education. Modern education has become indispensable in the present age. ICT and TPACK 

have become professional skills for teachers. Traditional teacher training is no longer helpful in 

Pakistan because the curriculum is now technology-integrated, and the teacher will also have to 

be proficient in ICT and TPACK over time. This research aimed to determine prospective 

teachers' attitudes and perceptions about ICT and TPACK and highlight the importance of ICT 

and TPACK. 
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Objectives of the Study 

The main objective of this research was as follows; 

1. The analysis of the perception of prospective teacher's Information and Communications 

Technology (ICT), Technological Knowledge (TK), Pedagogical Knowledge (PK), 

Content Knowledge (CK), Technological Pedagogical Knowledge (TPK), Pedagogical 

Content Knowledge (PCK), and Technological Content Knowledge (TCK). 

2. One objective of this research was to give revolutionized suggestions in education and to 

integrate teacher training with new pedagogical skills according to modern requirements 

so that prospective teachers in the field can meet the new learning requirements of 

students and build teaching and learning efficiency by integrating technology. 

Research Questions of the Study  

This research aimed to find answers to the following questions; 

1. Are prospective teachers receiving information and communication training? 

2. Are prospective teachers receiving technological knowledge training? 

3. Are prospective teachers receiving pedagogical knowledge training? 

4. Are prospective teachers receiving content knowledge training? 

5. Are prospective teachers receiving training in technological pedagogical knowledge? 

6. Are prospective teachers receiving pedagogical content knowledge training? 

7. Are prospective teachers receiving technological content knowledge training? 

Significance of the Study 

i. The findings of the research will prove to be very useful in the Pakistani education field 

because the traditional teaching-learning method is still running in Pakistan, but with the 

industrial revolution in the world, the demand for a skilled labor force has also changed. 

ICT has revolutionized the international market, and the qualifications of teachers are 

now linked to ICT and TPACK. That is why there is a great need for new innovation in 

Pakistan. 

ii. The results of the research will benefit educational policymakers, community members, 

and stakeholders alike. 

iii. Research results will reveal new trends in teacher training. 

iv. What skills does the trainer want the trainee to acquire so that the trainee can perform 

well in the field? 

v. The results of the research will also prove to be very helpful for the teachers as they 

upgrade their skills with the new trends to meet the current and future educational 

challenges. 

Procedure and Methodology of the Study 

This research used a cross-sectional survey method; a five-point Likert scale took its data, five 

questions were asked on each factor, then the responses were put into SPSS, and a one-sample t-

test was applied. These were considered positive perspectives; factors whose mean value was 

less than (3) were considered negative attitudes. Data were collected from 200 B.Ed., M.Ed., 
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M.Phil., and Ph.D. education scholars from three South Punjab teacher education institutions 

using a convenience sampling technique. Before the data collection, a short lecture on the 

research objectives was given to prospective teachers, and each aspect was explained. The 

research objectives were described, such as how there is a demand for technological education in 

Pakistan and abroad and how we can make our students technical people through ICT and 

TPACK to earn suitable employment and meet the demand for skilled people in the modern 

market. 

Population and Sampling of the Study 

In this cross-sectional survey method research, 200 scholars of B.Ed., M.Ed., M.Phil., and Ph.D. 

education programs prospective teachers were selected using convenience sampling from three 

teacher training institutions in South Punjab. Thus, the study sample total was 200 perspectives. 

Table 1 Sample of the study 

The first stage for the selection of sample institutions 

Districts Public Schools PEF Schools 

District Bahawalpur The Islamia University Bahawalpur 

District Dera Ghazi Khan Ghazi University D.G. Khan 

District Dera Ghazi Khan University of Education Lahore D.G. Khan Campus 

   

Through the convenience sampling method, prospective teachers of B.Ed., M.Ed., M.Phil., and 

Ph.D. education were selected. 

Prospective teachers 200  

Total Sample  200 

Data Collection and Analyses of Data 

In this cross-sectional survey method research, using convenience sampling, data was collected 

from 200 prospective teachers of three teacher education institutions in South Punjab through a 

5-point Likert scale. There were 35 questions related to perception, interest, and the importance 

of factors; each factor was analyzed through 5 questions; from these questions, the prospective 

teachers' perception of ICT was known through five questions. Similarly, five questions were 

asked about technological knowledge, five questions were asked about pedagogical knowledge, 

five questions were asked about content knowledge, and five questions were asked about 

technological pedagogical knowledge. Five questions were asked about pedagogical content 

knowledge, and five were about technological content knowledge. After collecting the data, data 

were entered into SPSS, and one sample t-test was applied; the factors above the mean value 

(3.0) were considered positive. 
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Data Analysis and Findings 

Table 2 Data analysis of the factors (one sample t-test) 

Factors Mean Std. Deviation t df Sig. (2-tailed) 

ICT 3.6240 .54967 93.240 199 .000 

TK 3.6630 .51259 101.061 199 .000 

PK 3.3280 .56854 82.783 199 .000 

CK 3.4380 .57148 85.079 199 .000 

TPK 3.4900 .53416 92.399 199 .000 

PCK 3.4170 .59505 81.210 199 .000 

TCK 3.5830 .58448 86.694 199 .000 

According to the results of the data analysis, all factors had excellent mean values (3.0 plus), 

which means all prospective teachers had positive attitudes and perceptions about ICT and 

TPACK. The mean value of Information and Communications Technology (ICT) was (3.6240) 

and p< 0.05, the mean value of Technological Knowledge (TK) was (3.6630) and p< 0.05, the 

mean value of Pedagogical Knowledge (PK) was (3.3280) and p< 0.05, the mean value of 

Content Knowledge (CK) was (3.4380) and p< 0.05, the mean value of Technological 

Pedagogical Knowledge (TPK) was (3.4900) and p< 0.05, the mean value of Pedagogical 

Content Knowledge (PCK) was (3.4170) and p< 0.05, and the mean value of Technological 

Content Knowledge (TCK) was (3.5830) and p< 0.05. 

Discussion 
It was found that in all factors, prospective teachers' perceptions were positive, and prospective 

teachers found positive towards ICT. Prospective teachers' perceptions and attitudes were found 

to be positive towards TPACK. The mean value of the factor Information and Communications 

Technology (ICT) was found to be better, and the results were significant. The mean value of 

Technological Knowledge (TK) was better, and teachers' perception and attitudes were found to 

be positive because the results were significant; the mean value of Pedagogical Knowledge 

(PK) was found positive, and the results were significant, the mean value of Content 

Knowledge (CK) found positive, and the results found significant, the mean value of 

Technological Pedagogical Knowledge (TPK) was higher, and the results were significant, the 

mean value of Pedagogical Content Knowledge (PCK) was highly positive and the results were 

significant, and the mean value of Technological Content Knowledge (TCK) found high and the 

results found significant. Overall, it was found that prospective teachers' perceptions and 

attitudes towards ICT and TPACK were positive, and they realized the importance of ICT and 

TPACK.  

Conclusions 
Prospective teachers' perceptions and attitudes towards ICT and TPACK were positive, with 

a higher mean value for ICT. Technological Knowledge (TK) was also positively perceived and 

influenced teachers' attitudes. Pedagogical Knowledge (PK), Content Knowledge (CK), 

Technological Pedagogical Knowledge (TPK), Pedagogical Content Knowledge (PCK), and 

Technological Content Knowledge (TCK) were all positively impacted. Overall, prospective 

teachers recognized the importance of ICT and TPACK. 
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Recommendations 
Based on the findings and conclusions of the research, some recommendations are given below; 

1. It is recommended that ICT and TPACK be included in the training of prospective 

teachers and that competent trainers who are well versed in ICT and TPACK be hired for 

the training. 

2. The school and college level curriculum should also be integrated with ICT so that 

students can join the new educational revolution and compete positively with the world. 
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