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ABSTRACT 

The research aims to describe the contribution of TPACK (Technological Pedagogical 
Content Knowledge) in shaping 21st century skills, in particular: improving ICT literacy 
(Information, Communication, and Technology) in higher education that has been in the 
era of technological disruption. An era of innovation and massive change is 
fundamentally due to the presence of digital technology. The literature review in this 
article focuses on the contribution of TPACK in improving ICT literacy in higher 
education. The TPACK model represents the knowledge necessary to integrate 
technology in learning. TPACK has components that can support the knowledge that 
educators must possess, namely technological knowledge (TK), content knowledge 
(CK), pedagogical knowledge (PK), pedagogical content knowledge (PCK), technological 
pedagogical knowledge (TPK), and technology content knowledge (TCK). Based on this 
TPACK framework, lecturers and students in utilizing technological facilities not only 
have access, but must be skilled in using it. In designing learning and solving 
pedagogical matters, lecturers should cautiously think about the potentiality of 
technology. The TPACK model can create a transformation in learning, especially 
improving ICT literacy. Researchers use the Systematic Literature Review (SLR) method 
to identify, evaluate, and interpret research relevant to the topic of TPACK's 
contribution to improving ICT literacy. With that, the use of the SLR Method can 
systematically review and identify journals relevant to TPACK contributions while 
following the steps or protocols that have been established in each process. This 
method is complemented by research questions relevant to TPACK's contribution to 
cultivate the ICT literacy for higher education. The results showed that TPACK 
contributed positively in improving ICT literacy in higher education institutions.  
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INTRODUCTION 

The ICT practices led to the 

shifting of the learning process from 

training to practice, from paper to "on 

line" or channel, from cycle time to real 

time, from classrooms to anytime and 

anywhere, from physical facilities to 

networking facilities. In the teaching-

learning process, ICT plays a major 

role. Speaking the role of technology 

could be divided into three, namely (1) 

The role of additional technology 

(Sudarsana, Putra, & Temon, 2019), 

technology can be a teaching tool in 

addition to conventional methods. 

Technology such as the internet is not 
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absolutely used as a source of 

learning, only as an additional 

reference; (2) Complementary roles, to 

seek additional materials other than 

those delivered by the teacher, as well 

as books and media provided in 

schools; (3) The role of substitute, as a 

substitution for distance learning 

activities by replacing the existence of 

teachers in the classroom (Ghavifekr & 

Rosdy, 2015). Technological, 

Pedagogical, and Content Knowledge 

(TPACK) is an idea that has been widely 

accepted as a framework for the use of 

learning technology. This conceptual 

framework is very powerful in guiding 

teachers to understand in what way 

the technology could be included into 

instructional strategies and teaching 

materials to improve student 

achievement and learning outcomes 

(Mishra & Koehler, 2006). Many 

studies have been conducted on 

TPACK, for example researching the 

impact of TPACK on improving 

learning outcomes and ICT literacy 

skills in students of primary and 

secondary education english programs 

(Drajati et al., 2018), the impact of 

TPACK on teacher education programs 

(Akcil et al., 2021; Tondeur, 2018), and 

the development of AR/VR technology 

using the TPACK model  (Jang et al., 

2021). 

One of the TPACK’s impacts is 

the improvement of digital literacy 

skills for both lecturers and students. 

This is similar with the direction 

shifting, in which the works and 

productivity direct what is primary 

goal in an education. There is a real 

tension between the goal of developing 

self-critical thinking skills and the goal 

of developing a highly skilled 

workforce. In the past, especially in 

Europe, there were two pathways to 

higher education. First, the pathway 

that leads to vocational and technical 

training. Second, the path that leads to 

academic education in science and the 

arts. However, there is an increased 

emphasis on developing countries in 

preparing learners for 21st century 

jobs. 

Technology is an integral part of 

everyday life, because in public schools 

we are considered to be digital native 

users who are accustomed to always 

being connected to internet devices 

that exist in schools.  Therefore, all 

parties have a responsibility to 

integrate technology into learning and 

teaching and prepare learners for skill 

in the 21st century  (Cakir, 2012). What 

kind of skills are associated with 21st 

century life? One of that is information 

skills, media, and internet technology 

(digital literacy). These skills are 

oriented towards ICT, such as the 

capability to search, verify, and 

synthesize information from the 

internet and then present it on a 

specific communication medium so 

that it could accessible widely. These 

are the so-called general knowledge 

skills that are cross-employment and 

required in almost all types of works as 

21st century skills (Huang et al., 2019).  

TPACK is currently very 

important for teachers to implement 

ICT in the learning process, because it 

could be used to assist teachers in 

utilizing (Voogt & McKenney, 2016)  

hardware and software, make selection 

on the advantages and disadvantages 

of its features and using the device 

correctly, effectively, and 

pedagogically. Looking at TPACK on an 

elementary basis is a development of 

learning practices that match its 
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components. One of the most 

commonly used measuring tools for 

analyzing TPACK is the control of 

teacher reports, the provision of data 

on the effectiveness of self-

performance, beliefs, and attitudes 

(Razak, Habibi, Yusop, & Abdul, 2019), 

(Baran, Bilici, Sari, & Tondeur, 2017). 

When talking about college-level 

TPACK research, is still dominated by 

the development of integration 

programs for teacher education. The 

aim is preparing prospective teachers 

to possess a way of thinking and 

practical ability in applying digital 

technology into learning strategies and 

teaching materials in the classroom  

(Strydom et al., 2021; Tondeur, 2018). 

Beyond education, this conceptual 

framework is also used in the 

department of pharmacy at the 

University of Sydney to improve 

student learning in the classroom 

(Bartlett et al., 2021). However, when 

compared to research that uses the 

TPACK framework, it stands still in the 

area of primary and secondary 

education than higher education. 

Specifically, to perceive the 

implications of students’ digital 

literacy skills enhancement, more 

research needs to be done on TPACK’s 

content (subject matter content), 

learning, and teaching (Brinkley-

Etzkorn, 2018). 

Linking TPACK to subjects can 

lead to decreased interest in ICT in the 

teacher's education curriculum despite 

the interest by everyone (Voogt & 

McKenney, 2016). Uniqueness in this 

article lies in the study to fill the 

TPACK research for colleges in 

particular, to see the impact on 

improving students' digital literacy 

skills. This article has one research 

question: how does the TPACK 

contribute to improving ICT literacy at 

the college level? Based on this 

question, the study intends to provide 

a systematic summary to readers 

about research so far related to the 

contribution of TPACK to the 

improvement of digital literacy in 

universities. 

 

LITERATURE REVIEW 

ICT literacy is one of the 

components of 21st century skills. 

University as a higher level of 

education after secondary education 

need to have and develop ICT literacy.  

In order to develop ICT literacy in 

universities, educators need to possess 

Technological Pedagogical Content 

Knowledge (TPACK). Therefore, the 

author conducted a literature review of 

these three   concepts, namely 

Technological Pedagogical Content 

Knowledge (TPACK), 21st century 

skills, and ICT/Digital literacy. 

 

Technological Pedagogical Content 

Knowledge (TPACK) 

Technological Pedagogical 

Content Knowledge (TPACK) is a 

framework of knowledge derived from 

Shulman's construct (1986) on  

Pedagogical Content Knowledge (PCK)  

(Shulman, 1986).  This PCK concept 

includes knowledge (Knowledge/K), 

how to align (Pedagogy/P) and master 

learning materials according to the 

field (Content/C). It is not just a part 

or a combination of pedagogy 

knowledge and mastery of the 

material, but reinforced mostly by the 

teachers’ practices (Tacit Knowledge). 

The term PCK evolved into TPCK, 

and it was changed into TPACK in 

2008 by involving many knowledge 
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domains in it (Hunter, 2015). As a 

model, TPACK is a foundation for the 

effective integration of technology in 

learning by linking three important 

domains of knowledge namely content, 

pedagogy, and technology. In this case, 

TPACK is directly related to the 

creativity of teachers. Therefore, the 

TPACK framework accommodates 

learning in new context with the help 

of highly complex technologies to 

discover and solve learning problems. 

The flexibility and range of knowledge 

is a must to integrate technology and 

make learning an inherently creative 

act. 

The concept of TPACK is the 

knowledge that teachers should 

possess to facilitate students' learning 

on specific substance through 

pedagogical and technological 

approaches (Angeli & Valanides, 2015). 

In other words,  TPACK as the 

knowledge is necessary to integrate 

technology in learning. TPACK is often 

used on the educational research 

subjects as an outline to design 

learning models by integrating three 

main aspects namely technology, 

pedagogy, and  content  (Keengwe & 

Onchwari, 2019). The integration of 

these three  aspects of knowledge can 

improve the  quality of learning. 

Quality learning requires a 

multifaceted and interconnected 

understanding between knowledge 

three main sources (technology, 

pedagogy, and content) and how it will 

be applied according to their context  

(Koehler et al., 2013).  Thus,  TPACK 

becomes a center of learning consisting 

of three main components namely 

Technological Knowledge, Pedagogical 

Knowledge and Knowledge Content or 

Material Knowledge (Content  

Knowledge) (Koehler et al., 2013). 

Researchs show the result that 

TPACK is strongly influenced by a 

person's experience when attending 

lectures related to technology and 

pedagogy (Koehler et al., 2013). The 

information and communication 

technology development has had a 

major influence on learning process. 

Therefore, 21st century skills 

encourage the intellectual community 

(college) to explore learners' knowledge 

of information and communication 

technology. 

The seven (7) framework 

components of the knowledge domain 

in TPACK can be  described  as  follows 

(Koehler & Mishra, 2006; Matthew J. 

Koehler,  Got Mishra,  Christian 

Kereluik,  Tae Seob Shin, 2014; 

Hunter, 2015; Herring,  2016) namely: 

1) Content Knowledge (CK) or the 

mastery of the field study or learning 

materials. A teacher must possess 

knowledge of the subject matter for all 

learners; 2) Technological Knowledge 

(TK) is knowledge about digital 

technology utilization to support a 

learning process; 3) Pedagogical 

Knowledge (PK) is knowledge to align 

learning processes and strategies. In-

depth knowledge of the processes and 

practices in delivering the material 

learned by the students should be 

possessed; 4) Pedagogical Content 

Knowledge (PCK) is a combination of 

knowledge about the study field or 

learning materials with learning 

processes and strategies. In this sense, 

effective learning requires more than 

just the separation of understanding 

and pedagogy content; 5) 

Technological Content Knowledge 

(TCK) is knowledge of digital 
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technology and the study or learning 

materials. In other words, it is about 

how technology can create a new 

picture in certain materials; 6) 

Technological Pedagogical Knowledge 

(TPK) is knowledge of digital technology 

and the processes/strategies learning. 

It is all about the understanding of 

learning changes when certain 

technologies are used in a certain way; 

7) Technological Pedagogical Content 

Knowledge (TPACK) i.e. knowledge of 

digital technology, knowledge of 

learning processes & strategies, 

knowledge of the study field or learning 

materials. At this point, knowledge 

deals with the complex interactions 

between the domain principles of 

knowledge (content, pedagogy, 

technology). The seven components of 

the knowledge domain in TPACK 

appear in the following image: 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Technological Pedagogical Content Knowledge Framework (TPACK) 

 (Koehler et al., 2013) 

(https://www.researchgate.net/figure/The-TPACK-framework-and-its-knowledge-

components_fig1_241616400) 

 

Figure 1. Technological  Pedagogygal 

Content Knowledge Framework shows 

that it is a  form of technological 

integration that provides a guideline, 

useful for educators in developing 

technological  literacy and  understand 

the role of the technology in the 

educational  process (Koehler et al., 

2013; Ng, 2015) . In addition, TPACK is 

a model for incorporating technological 

knowledge as an integral component of 

teaching with technology. TPACK 

reveals the relationship between 

technology, pedagogy, and content 

knowledge is complex. Therefore, 

educators should possess a combined 

knowledge of those three components. 

In other words, in  the context of 

TPACK, educators need to master 

those three types of  knowledge in a 

learning or facilitate learning process 

i.e. technological knowledge,  

pedagogical knowledge and content 

knowledge (Koehler & Mishra, 2006; 

Ng, 2015) . Furthermore, ICT literacy 

supports the use of digital technology 

and integrates these three domains of 

knowledge into the learning process.  

Here, digital  technology acts as a  tool  

for  the educators to expand the quality 

of learning for learners (Ng, 2015). 

 

21st Century Skills 

21st Century Skills are needed in 

educational works and in the era of 

contemporary society. Therefore, the 
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current educational process should be 

oriented towards stimulating for 

learners to gain 21st century skills 

which is related to the knowledge, 

skills, attitudes, values, and ethics 

possessed by the learners (Chu et al., 

2017), (Valtonen et al., 2021). 

Therefore,  the educational process 

preparing learners to master a variety 

of skills that support the formation of 

successful persons in the future. 21st 

century skills still relevant to the four 

pillars of education: learning to know, 

learning to do, learning to be and 

learning to live together. Each 

educational pillar has special skills 

should be developed in the learning 

process, namely critical thinking skills, 

problem solving, metacognition, 

communication skills, collaboration, 

innovation and creation, literacy 

information, and various other skills. 

By updating the quality of learning, 

help and developing learners' 

participation, implementing 

personalized or student-centered 

learning processes, those skills can be 

achieved. Learning  is a collaborative 

and contextual as well as integrated 

with the community (Spector, 2015).  

Thus, learners must have information 

and communication literacy skills, 

critical thinking,  creativity, and skills  

to  solve the problems (van Laar et al., 

2020). By this, categorized learners 

have high-level thinking skills (HOTS) 

(Kwangmuang et al., 2021). 

Trilling & Fadel in 21st Century 

Skills  (Triling & Fadel, 2009; 

Sakuliampaiboon et al., 2015; 

Ongardwanich et al., 2015; Spector, 

2015; Chu et al., 2017) classifying 21st 

century skills into three categories of 

competencies, namely (1) Learning and 

innovation skills i.e. critical thinking 

and solving problems, communication 

and collaboration, creativity and 

innovation. This skill consists of: (a) 

Way of thinking, i.e. some thinking 

skills must be mastered by learners to 

face the world such as creative 

thinking, critical thinking, problem 

solving, and decision making; (b) The 

way to work is the ability to participate 

in a global and digital world such as 

collaborating and communicating. The 

21st century generation must be able to 

communicate, applying a variety of 

methods and communication 

strategies. In addition, learners must 

able to collaborate and cooperate with 

individuals as well as communities and 

networks. This communication and 

cooperation network utilizes a variety 

of ICT-based methods and strategies in 

order to work together with different 

abilities. (2) Skills using technology 

and information media, namely 

information literacy, media literacy 

and information and communication 

technology literacy (ICT). Learners 

must master information, media, and 

technology as tools for work and 

master in working by using tools to 

work as well. Mastery of ICT and 

information literacy is a must since a 

person will difficult to develop his ICT 

and information sources based on all 

bases; (3) Life and career skills namely 

flexibility and adaptation, initiative 

and self-direction, social and cross-

cultural interaction, productivity and 

accountability, leadership and 

responsibility. In this case, a person 

should have an established life and 

career, be personally and socially 

responsible. 
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ICT Literacy 

ICT literacy is required for human 

life as the integration of technology, 

including in learning. Technology is an 

innovation, change, or modification of 

the natural environment to meet 

human desires. It requires  knowledge  

or  literacy  (Garmire & Pearson, 2006). 

People  should have technological 

knowledge or literacy to  meet their 

needs. 

ICT literacy is about the users’ 

proficiency in utilizing digital media, 

such as communication tools, 

internet networks and so on  (Noh, 

2017). It also describes as the ability 

to understand, to apply the 

information from a variety of sources 

when presented through digital tools, 

to generate and communicate the 

information in various forms through 

the critical frameworks creation for 

retrieval, institutions, evaluation, and 

presentation, and to use the 

information with digital technology 

tools. In addition, the ICT literacy 

represents the capacity to access, 

manage, understand, integrate, 

communicate, evaluate and create 

information safely and appropriately 

through digital technology for decent 

and entrepreneurial work  (UNESCO, 

2018). Here, competencies related to 

computer literacy, information 

literacy and media literacy. 

ICT literacy works as an 

individual skill to live, learn and work 

in a digital society; skill related to 

collaboration and communication; 

learning to use digital and media tools 

and make informed decisions to 

achieve goals (Spante et al., 2018). 

User proficiency in  utilizing  digital  

technology includes the ability to find, 

work, evaluate, use, create and utilize 

the communication wisely, 

intelligently, carefully and precisely 

according to its usefulness  

(Techataweewan & Prasertsin, 2018). 

Thus, ICT literacy has two (2) level of 

categories: basic level as the 

utilization of ICT or digital technology 

for everyday life such as information 

on searching and communication; 

and a higher level as establishment of 

cognition and utilization aspects of 

ICT technology for careers 

(Techataweewan & Prasertsin, 2018). 

It is a fundamental for the people 

to utilize the ICT for the lives. As a 

form of mental readiness, knowledge 

is needed here to provide benefit 

direction for each individual through 

the information and communication 

technology usage. So, literacy can be 

achieved after going through four 

stages, namely: (1) information  

literacy, (2) computer literacy, (3) 

digital  literacy, and (4) internet 

literacy (Saleh, 2015; Techataweewan 

& Prasertsin, 2018; UNESCO, 2018). 

In addition, ICT should being 

supported also by digital skills, digital 

culture, digital ethics and digital 

safety (Ministry of Information & 

Communication, 2021). 

The ICT needs to be developed in 

a learning and academic environment 

since the ICT application literacy can 

wiser the academic community in 

using and accessing technology. It will 

happenned if ICT literacy is connected 

with the capabilities of its users. 

Therefore, ICT users have the 

responsibility to practice technology 

as wisely as possible to create positive 

interaction and communication. It is 

also related to the notion of literacy as 

a person's ability to understand, in 

applying useful technology and 
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discuss informations (Syahputra 

Bania et al., 2021). Thus, literacy is 

concerned with the ability to receive 

and use all knowledge, to produce and 

share it, more than that, it is about 

the capability to express consent with 

the data made by other people 

(Syahputra Bania et al., 2021). 

On that basis, a  person 

possesses ICT literacy if there is 

knowledge, critical  thingking, 

decision making  and  capabilities  

(Garmire & Pearson, 2006). Based on  

these concepts,  ICT literacy is the 

ability to use digital, communication 

tools or networks in finding, 

evaluating, using, making and 

utilizing the information in a healthy, 

critical, wise, intelligent, careful, 

precise, and law-abiding way in order 

to foster communication and 

interaction for life span. Thus, literacy 

is closely related with person's ability 

to apply ICT to discover, evaluate, 

utilize, create, and communicate 

content or information with cognitive 

and technical process (Mulat 

&Natarajan, 2020). 

ICT literacy has a positive effect 

on learners' skills for the creation of 

successful learning  (Techataweewan 

& Prasertsin, 2018). Nowadays, 

education is controlled by digital 

technology that is more accessible 

than  traditional  practices  with  

paper-based resources  for learning. 

Educational institutions had been 

transformed from face-to-face 

learning models into ICT-based 

learning for communication, 

knowledge sharing and simulation of 

learning processes. Educators and 

learners need to use digital literacy so 

as not to avoid difficulties in the 

learning process, get more learning 

opportunities and excel academically.       

Therefore, educational institutions 

must cultivate digital literacy in the 

education system to acquire 

knowledge and skills in technology to 

do their work effectively 

(Techataweewan &Prasertsin, 2018). 

Thus, ICT literacy benefits the 

learners in the learning process:  (a) 

facilitating  learners    in the process 

of finding and understanding 

information that can add insight on  

knowledge; (b)  enhance the ability of 

learners to be more critical in thinking 

and understanding information; (c) 

mastery the learners' vocabulary of 

various information read; (d)  improve 

the  verbal skills of learners; (e) 

increase the learners’ focus and 

concentration; (f) increase the ability 

of  learners  in  reading,  stringing  

sentences and  writing  information. 

ICT lireracy is also the basis for 

lifelong learning by battering 

intellectual ability of reasoning and 

thinking for learners. It helps learners 

to build a constructive framework on 

how to learn that actually underlies 

sustainable growth throughout the 

student's career.   Thus, ICT literacy 

becomes a major component of the 

concept for lifelong learning by 

expanding learning beyond formal 

classroom settings and giving space 

for self-practice and increasing 

responsibility to answer learners in all 

areas of life (Mulat & Natarajan, 

2020). 

 

RESEARCH METHODS 

Researchers use the Systematic 

Literature Review  (SLR) method to 

identify, review, evaluate, and interpret 

all research appropriate to the field of 

research topic with specific relevant 
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research questions  (Wahono, 2007; 

Kitchenham et al., 2009; Triandini et 

al., 2019).  The usage of SLR method is 

to systematically review and identify 

relevant research results on  TPACK  

and 21st century skills in each process 

follow established steps. The steps in 

the SLR method are implemented by 

three (3) main stages (Wahono, 2007; 

Kitchenham et al., 2009)  as described 

by the following image: 

 

 

 

 

 

 

 

 

 

Figure 2. SLR Stages 

Based on these steps, the authors 

formulate research problems, identify 

relevant topics, assess the quality of 

the studies, summarize evidence, and 

interpret all findings that are in line 

with the purpose of this study, namely 

describing the contribution of TPACK 

to improve digital literacy in 

universities. 

 

RESULTS AND DISCUSSIONS 

This article intends to answer the 

question about how does TPACK 

contribute to the improvement of ICT 

literacy at the higher education level? 

Based on this question, there are two 

purposes of this article, namely 

describing the literature review of the 

research results related to the 

contribution of TPACK to increase in 

digital literacy/ICT in universities; 

provide recommendations to 

encourage the use of TPACK 

framework by lecturers to improve the 

quality of learning in improving digital 

literacy/ICT. Therefore, three (3) 

results and discussion came out to 

answer the questions and purposes of 

this study, namely: 

 

TPACK in University 

Research conducted by observing 

TPACK knowledge from 1185  

prospective  teachers of diploma 

programs at higher education 

institutions in Singapore found out 

that prospective teachers had only five 

out of the seven typical TPACK 

frameworks, namely content 

knowledge, technological knowledge, 

pedagogical knowledge, teaching 

knowledge with technology as well as  

critical reflection  knowledge (Koh et 

al., 2010). The teachers did not know 

the  differences of each TPACK 

framework such as content knowledge,  

pedagogy and  technology. Other 

research also found that teachers have 

below-average  categorised  content, 

pedagogy and  technology (Tsiotakis, 

2016). This study  shows  that  

prospective teachers do not have    the 

knowledge,  so they have not been able 

to apply  techniques and teaching that 

are in accordance  with  the field of 

study. Therefore, prospective teachers 

in colleges and teachers need to be 

guided to understand and practice the 

1. Formulate the Review’s Research Question 

2. Develop the Review’s Protocol 
Planning  

1. Identify the Relevant Literature 

2. Perform Selection of Primary Studies 

3. Perform Data Extraction 

4. Assess Studies’ Quality 

5. Conduct Synthesis of Evidence 

 

Conducting 

1. Write Up the SLR Paper 

2. Choose the Right Journal 
Reporting  
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TPACK framework in the learning 

process.    

University as a unit of education 

that organizes the education needs to 

facilitate educators to understand and 

integrate technology in learning. Based 

on the literature study conducted, the 

implementation of the TPACK model in 

universities was initiated by the 

Education Faculty in order to prepare 

the professionalism of prospective 

teachers in various levels of education 

and subjects. The use of the TPACK 

model helps in finding the weaknesses 

of teacher development programs 

related to digital literacy and 

technology that have been done, 

namely partial and additional so that 

after being given training, it is not done 

only in the classroom (Drajati et al., 

2018). The TPACK model assists 

lecturers in creating programs to 

prepare prospective teachers with a 

more integrative approach to the use of 

digital learning technology both to 

improve pedagogical effectiveness and 

understanding the teaching material 

content  (Strydom et al., 2021).   

Furthermore, there are methods 

of developing teacher education 

technology literacy developed from the 

TPACK model, one of which is SQD. 

The SQD (Synthesis of Qualitative 

Evidence) model emphasizes teachers 

as role models in schools when using 

technology. The process is as follows: 

1) Teachers act as role models, 2) The 

reflection of technology roles in 

education, 3) Learning to use 

technology by design, 4) collaboration 

with peers, 5)  scaffolding authentic 

technology experiences, and 6) 

providing ongoing feedback (Tondeur, 

2018). 

 
Figure 2. Model SQD (Tondeur, 2018) 

 

TPACK acts as a framework 

model for integrating effective 

technologies in learning. As a 

knowledge, educators should integrate 

it into a learning process. TPACK is the 

knowledge about when, where, and 

how to use technology for guiding 

learners in order to improve the 
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knowledge and skills of learners in a 

particular field by using an adequate 

pedagogical approach (Brantley-Dias & 

Ertmer, 2013). In this case, TPACK is 

directly related to the creativity of 

teachers. Teacher ought to be creative 

and innovative in using TPACK's work 

in order to accommodate learning in 

new context with the help of technology 

to discover and solve learning 

problems. This integration is a must to 

form learners in order to get 21st 

century skills. Universities need to 

encourage learners to explore ICT 

knowledge or literacy. Therefore, 

educators or lecturers who teach in 

universities need to engage with 

technology and develop learning 

content with the help of technology 

(Keengwe & Onchwari, 2019). 

Based on the TPACK framework 

model described earlier, then there are 

three components of knowledge that 

educators in college need to possess, 

namely knowledge of the subject field 

material/content, pedagogy and 

technology. These three models have 

components that support the 

educators’ knowledge, namely 

technological knowledge 

(kindergarten), content knowledge 

(CK), pedagogical knowledge (PK), 

pedagogical content knowledge (PCK), 

technological pedagogical knowledge 

(TPK), and technology content 

knowledge (TCK). The integration of 

content, pedagogy and technology as a 

whole in the learning process provides 

a new frame of mind for educators to 

create varied learning models in order 

to improve processes and outcomes. 

The TPACK model that is 

integrated into learning in a 

meaningful way is not only by 

equipping classrooms with computers 

or other devices, but also contributes 

for complex thinking going forward 

about the integration of technology 

into curriculum and learning (Koehler 

&Mishra, 2006). This model  requires  

the educators: first, ponder the content 

to be  taught, then combine it 

effectively with learning methods for 

teaching with technology, plan a 

meaningful learning experiences and 

then make teaching decisions in an 

effective way (Koehler & Mishra, 2006). 

The TPACK model describes what kind 

of knowledge, an educator needs 

effectively to teach with technology at 

the connection of three domains: 

content knowledge, pedagogy and 

technology (Di Blas, 2016). The 

teachers must have technological 

knowledge  of how the device works, 

how to solve problems, how to navigate 

applications, and general knowledge 

about the device. In addition, an 

educator actively designs the 

curriculum   using content knowledge 

and pedagogical knowledge. 

Furthermore, educators can make 

decisions about the best way to 

incorporate technology into the 

curriculum with an emphasis on when 

and why using technology specifically 

for teaching concepts or approaches 

(Koehler & Mishra, 2006). 

 

TPACK with 21st Century Skills 

One of the competencies needed 

for educators in the 21st century 

learning is the ability to design 

learning by applying the principle of 

combining teaching, pedagogical, and 

Information and Communication 

Technology (ICT) or TPACK (Hunter, 

2015; Keengwe & Onchwari, 2019). 

The TPACK model also allows 

educators to improve 21st century 
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skills (Khine et al., 2017). It is most 

relevant learning approach in today's 

online learning. Since, the TPACK 

approach combines aspects of 

knowledge (Knowledge/K), how to align 

(Pedagogy/P), mastery of learning 

materials in the field (Content/C) with 

ICT (Technology/T) (Koehler & Mishra, 

2006; Koehler et al., 2013).  

21st century skills illustrate a 

diverse range of practices and 

competencies geared toward preparing 

individuals for work and a career in a 

changing future, technology-driven 

landscape (Chu et al., 2017). These 

skills are described as creativity (C), 

collaboration (C), critical thinking (C), 

and communication (C) or labelled as 

4C. Learners require additional skills 

for a future work place driven by 

technological innovation. Digital 

literacy skills here, include 

information, media, and ICT. Learners 

should learn literacy to become literate 

individuals on information and media, 

as well as become master of technology  

(Keengwe & Onchwari, 2019). The role 

of technology is very pronounced in the 

education aspect. Because, era of 

technological disruption occurs an 

innovation and massive changes 

fundamentally because of the presence 

of digital technology. The presence of 

technology has changed human 

working system or even able to replace 

human work, specifically in the field of 

education. On that basis, education is 

not only based on aspects of knowledge 

and pedagogical, but also on 

technology as a tool and strategy for 

the better creation, more effective and 

innovative for learning process. This is 

where it happens, digital 

transformation has provided services 

in a fundamental way or meet the 

needs of learners during learning 

process. Digital transformation has 

placed technology at a key role as a 

form of new technological solutions 

and implementations and  enables the 

development of technology (Kim Fahey, 

2021). 

Education in college needs to 

prepare learners or prospective 

teachers who possess 21st century 

skills, students or prospective teachers 

who are expected to gain knowledge, 

skills, critical attitudes, and ICT 

literacy. This expectation is related to 

the learners’ characteristics as digital 

natives or teachers with digital era. 

Learners who could create digital 

content, evaluate web-based content, 

and able to create a technologies 

network or resources in the real world 

to fight the future. Thus, prospective 

students or teachers when dealing with 

subject matter, will quickly become 

proficient in applying technology in the 

classroom learning process (Kumar & 

Vigil, 2011). ICT literacy as one of the 

21st century skill components provides 

a new way to process and access 

knowledge in all field of life, 

particularly in the world of ICT. 

Teaching education assign Pedagogical 

Kontent Knowledge (PCK) for students 

in Higher Education Institutions which 

is fundamental to the transition of 

TPACK. Research conducted at Sindh 

University, Jamshoro Pakistan, 

reported  that the adaptation of the 

TPACK framework among  university 

and faculty members would be helpful 

in understanding the integration of 

technology with  pedagogical and 

content knowledge intrapersonally 

(Soomro et al., 2018).   
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TPACK's Contribution in Improving 

ICT/Digital Literacy in Universities 

The utilization of ICT in the 

teaching and learning has changed the 

study model in the classroom. 

Learning is nowadays aided by the 

usage of ICT resources. That 

approaches changing the strategy, 

method and learning practice, 

changing the role of educators and 

learners  (Colás et al., 2018). Research 

conducted at four Saudi Arabia 

universities on the impact of ICT 

adoption on students' academic 

performance showed improvement, 

particularly female students as more 

adaptive on ICT (Basri et al., 2018). 

Nowadays, almost all institutions  in 

the world invested most of their 

educational budget to improve e-

resources, to easily access any 

resources they  could obtain in every 

corner of the world with internet 

facilities only. By that,  students will be 

interested to spend time in front of a 

computer to find learning materials 

compared to visiting the conventional 

library that is available in any 

educational institutions (Mani et al., 

2019). In addition, research on ICT 

literacy at Bangladesh Private 

University showed controversial 

results in academic grades as most 

students spend time for non-academic 

purposes by utilizing ICT (Ullah et al., 

2019). Therefore, the usage of ICT in 

universities should have adequate 

support. In that sense, the higher 

education institutions familiarize 

students with the latest educational 

software as well as introducing them 

the ICT usage for academic purposes. 

Students prefer  the internet  for  

academic  purposes over the use of 

certain programs or e-learning 

(Zeidmane, 2019). Studies conducted 

at Chittagong University, Bangladesh 

showed that students' academic 

achievement will better improve if 

relevant institutions take appropriate 

steps in their works i.e. the use of  ICT 

for academic purposes (Ullah et al., 

2019). 

Higher education needs to adopt 

or implement a learning model that 

integrates  technology in learning with 

the purpose to advance ICT literacy 

(Pelletier et al., 2021). Previous 

research show that the TPACK model 

has had  a  positive impact on  

educators' beliefs  about the use of 

modern technology in education  

(Alizadeh Jamal et al., 2020). The use 

of the TPACK profile as a framework for 

evaluate the teaching skills in higher 

education shows  that  when it comes 

to the technology, educators are the 

only one who has an ability to use a 

variety of technology tools, then a 

balanced and integrated TPACK profile 

becomes impossible. Conversely,  

educators who are able to explicitly 

articulate the understanding and 

application of  their pedagogic ability 

are more likely to demonstrate the 

integration of TPACK (Benson &Ward, 

2013). The study result shows that a 

model TPACK  as an curricular 

framework, being organized around 

three intersecting domains of 

knowledge: content, pedagogy and 

technology  (Brinkley-Etzkorn, 2018). 

Using this framework, to combine the 

expertise of all three domains,  

educators create lessons or curricula 

that effectively engage learners 

through innovative and valid strategies 

based on teaching with technology. 

In accumulation, there are 

several researchers who have 
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discussed the use of Google Workspace 

Learning Media as an integrated means 

to conduct teaching and learning in 

lecture halls  (Akcil et al., 2021). The 

process of integrating technology into 

learning is a very complex and 

multidimensional. However, this 

pandemic condition makes universities 

have to rush to find solution over the 

difficulties of distance learning that it 

is faced with. Google Workspace with 

its various applications can help 

lecturers and teachers in designing 

teaching and learning ranging from the 

preliminary stage, development until 

the evaluation stage. 

 
Figure 3. Use of Google Workspace in Learning Design (Akcil et al., 2021) 

By utilizing the TPACK model, 

educators can examine what they 

know, how they teach, and how 

technology can be used to influence 

learners' achievement and learning 

(Keengwe & Onchwari, 2019). Thus, 

the TPACK model as an ideal frame of 

reference enables the educators to 

improve the learning process through 

the incorporation of digital tools. The 

educators then, possible to innovate 

the learning process through 

technological, pedagogical and content 

knowledge of the TPACK model. The 

TPACK model might facilitate the 

planning, organization and 

construction of virtual educational 

spaces through the use of 

technological, pedagogical and content 

knowledge. It aims to enhance the 

learning process through content 

knowledge (subject topics), 

technological knowledge (information 

and communication tools) and 

pedagogical knowledge (educational 

practices, procedures and strategies)  

(Salas-Rueda, 2019). 

 

LIMITATIONS 

This literature review has 

limitations, particularly the lack of 

studies on the implementation of the 

TPACK model, in addition to the 

Faculty of Education. The authors 

found that attention to this application 

model was still limited to the 

preparation of prospective teachers 

who will become teachers in school. 
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However, anxieties about the 

importance of the TPACK model to be 

integrated in the learning process are 

gradually begin the expansion in the 

college level. One of the studies, 

discusses a course on pharmacy study 

program at the University of Sydney 

that has implemented USyd Pharmacy 

Dashboard as the development of the 

TPACK model for integrating 

technology into teaching (Bartlett et 

al., 2021). As such, there are still wide 

open possibilities to study the TPACK 

model for college context outside the 

Educational Faculty program. 

 

CONCLUSIONS AND 

RECOMMENDATIONS 

The results of this systematic 

review study show that TPACK 

contributes positively in improving 21st 

century skills, particularly improving 

ICT literacy in higher education 

institutions. The TPACK model is still a 

model of technological integration in 

education at its best. However, the 

challenge lies in the implementation of 

this model by lecturers, especially in 

improving the ability of ICT literacy of 

students as an important element of 

21st century skills. The application of 

the TPACK model in colleges level still 

focuses on the Educational Faculty 

programs that prepares prospective 

teachers to teach in schools. 

Meanwhile, the implementation of 

TPACK in another study programs in 

universities is the next research 

opportunity that has great potential to 

be done.  
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