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Abstract. The challenge of 21st-century education is the rapid flow of information, so it 
is necessary for teachers to master ICT. This research invited 97 students of the Indonesian 

Language Education and Literature Study Programs to participate in TPACK survey. The 

result showed that they are not yet skilled at combining mastery of material and pedagogy 

to develop digital learning media to support learning effectiveness. This research aims are 
to determine (1) the role of the project-based learning method and (2) students' perception 

as prospective Indonesian Language teachers on implementing the method in developing 

TPACK. The results show that the project-based learning method can develop students' 

TPACK with indicators of mastering material and pedagogy as well as having skills in 
creating digital learning media, and designing strategies for their implementation in 

Indonesian language learning. 
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1 Introduction 

The 21st-century era has significantly impacted the world of education because science and 

technology are also overgrowing. It makes educators need to master Information Technology 

(IT). According to Trilling & Fadel (2009), the challenge of 21st-century education is the rapid 

flow of information that requires IT mastery competence. The need for mastery of IT has been 

increasingly felt since the online learning era due to the Covid-19 pandemic. It makes lecturers 
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of the Indonesian Language and Literature Education Study Program responsible for equipping 

themselves and students as prospective Indonesian language teachers with knowledge of the 

study field, innovation learning, and IT or TPACK (Technological Pedagogical Content 

Knowledge). TPACK indicators include the ability to combine materials, pedagogy, and media 

for the effectiveness of the learning process (Schmidt, 2011). Stapf & Martin (2019) state that 

the TPACK indicator is when a teacher knows the right time to use IT in learning. Thus, 

educators are considered to have TPACK if they can choose the types of IT relevant to the 

applied learning methods to improve collaboration, learning interaction, and students' 

motivation.    

However, data from the distributing questionnaires on February 10, 2022, to 97 students shows 

that (1) 89% of students are not familiar with the types of IT platforms to create learning media, 

(2) 89% of students are not yet skilled at making IT-based learning media, (3) 88% of students 

have not been able to link IT-based learning media with the timeliness of their application, and 

(4) 92% of students have not been able to link IT-based learning media with learning methods 

to achieve effective learning.  

An essential solution to meet student needs for TPACK competencies is to involve students in 

digital media production projects in the Indonesian Language and Literature Learning Media 

course. It is relevant to the objectives of this course that students are expected to be innovative 

in creating Indonesian language learning media within the TPACK framework. For this reason, 

this research will be carried out in this course with a total of 97 students.  

The learning method applied is the project-based learning method. Data from the questionnaire 

analysis showed that 63.6% of Indonesian Language and Literature Learning Media course 

students hoped to be allowed to practice directly, even in online learning situations. To 

understand the material, 87.9% of students think the combination of synchronous and 

asynchronous will help them master the learning material to the maximum. 93.9% of students 

are more interested if asynchronous learning is used for self-finding activities, exploring, 

researching, and practicing hands-on experience. Meanwhile, 62.1% of students expect 

synchronous learning to be used for discussion activities, product presentations, verification of 

work results, and material reinforcement. For material, 63.6% expect lecturers to provide 

material in a multimodal form.  

Project-based learning methods are directed at experiential learning activities to analyze, 

evaluate, and create products by optimizing IT as a medium within a certain period (Bayer, 

2016). This method allows students to observe problems and analyze the need for digital 

learning media in schools. Then students practice producing digital learning media following 

the observation data and analysis of these needs.  

Based on the background, this research is significant to be carried out. The aim is to determine 

(1) the role of project-based learning methods and (2) the perception of prospective Indonesian 

teachers on implementing project-based learning methods through the creation of digital 

learning media as an essential solution to develop TPACK. Digital learning media production 

projects with this project-based learning method can equip students as prospective Indonesian 

language teachers with TPACK to have the necessary competencies to face the 21st-century era. 



 

 

 

 

2 Method 

This type of research is an evaluative model case study. According to Balbach (1999), the aim 

of case studies with evaluative models is to study an object including what happened, why it 

happened, and how an event relates to other events intensively. It was chosen because it aimed 

to find cases related to student TPACK competencies in the Indonesian Language and Literature 

Education Study Program Class of 2020. Then to find out the role of project-based learning 

methods through making digital learning media an essential solution to develop student TPACK 

at the planning, implementation, and evaluation stage. Then find out the perception of 

Indonesian language teacher candidates on the implementation of project-based learning 

methods through the project of making digital learning media an essential solution to develop 

TPACK. The case study of the evaluative model aims to study an object intensively, including 

what happened, why it happened, how an event relates to other events, and finding out the 

benefits/value of an educational program to another object in a single program (McMillan & 

Schumacer, 2010). 

The research subjects were students as prospective Indonesian Language teachers in the Class 

of 2020 Indonesian Language and Literature Learning Media course, totaling 97 students. The 

technique of taking this research subject was done by purposive sampling. The research 

procedure includes the planning stage; making case descriptions; problem analysis, 

determination of data sources and research instruments; data collection, processing, and 

interpretation; evaluation, and follow-up.  

The types of data include (1) student TPACK competency data before implementing project-

based learning methods, (2) data on the role of project-based learning methods through digital 

learning media preparation projects at the planning, implementation, and evaluation stages, and 

(3) student perceptions as Indonesian language teacher candidates on implementing project-

based learning methods and developing TPACK. The questionnaire was used to get the first 

data. The second data was obtained using the observation guideline instrument, student TPACK 

assessment rubric, digital learning media product assessment, product presentation assessment, 

self-assessment, and peer assessment. The student perception questionnaire on TPACK before 

and after lectures was used to obtain the third data. Data were analyzed by data reduction, 

presentation, conclusion drawing, and verification.  

 



 

 

 

 

3 Results and Discussion 

3.1 The Role of Project-Based Learning Methods through the Development of Digital 

Learning Media Projects and Basic Solutions to Develop Student TPACK 

The project-based learning method is a method that involves students learning knowledge and 

skills by observing authentic cases and then working on project tasks systematically. The role 

of the lecturer is to develop project-based learning method procedures, from understanding the 

material, project activities, competency achievement for each project procedure, and the 

learning media used to the accuracy of the synchronous distribution or asynchronous online 

learning activities. 

In terms of Technological Knowledge (TK) competence, the efforts made by lecturers are to ask 

students to (1) understand the flow and objectives of learning. (2) understand and identify media 

concepts, media functions, objectives of media application, case studies and analysis of the 

importance of media, and media theory foundations through synchronous meetings with Zoom 

Meeting media. Furthermore, students are asked to identify and understand the types of digital 

learning media based on the functions and characteristics of each media and the criteria for 

selecting digital learning media for learning Indonesian in sync with the Vocaroo, Screencast 

O'Matic, and Oodlu media packaged on Google Classroom. The results are presented in the 

following diagram. 

 

Fig. 1 Technological Knowledge Competency of Prospective Indonesian Language Teachers 

As a result, 60% of students mastered more than 50% of the types of digital learning media and 

their application in learning Indonesian. By delivering material interactively through Vocaroo, 

Screencast O'Matic, and Oodlu media, students learn by being active, interacting self-paced, 

understanding content at a time that can be arranged according to their needs, and making 

learning more fun  (Smith & MacGregor, 1992; Surjono, 2017). 

In terms of Content Knowledge (CK) competence, the lecturer asks students to identify and 

understand the basic concepts of learning and teaching, types, phases, the embodiment of 

learning behavior, as well as the relationship between technology-based learning media and 

learning theory with Screencast O'Matic and Quizizz packaged in Google Classroom. 

Furthermore, students are asked to reflect on various Indonesian learning strategies taught in the 

Indonesian Language and Literature Learning Strategy course with the question feature media 

in Google Classroom. This strategy is carried out as a solution to develop student metacognition. 
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Metacognition competence encourages students to prioritize exploring activities, thinking about 

knowledge already and not yet known, knowing the modalities of knowledge possessed and 

using the knowledge to solve problems (Puspitasari, 2019). The results are presented in the 

following diagram. 

 

 

Fig. 2 Content Knowledge Competency of Prospective Indonesian Language Teachers 

As a result, 69% of students have CK competence in the good qualifications with indicators (1) 

having good knowledge in two fields between the fields of education, linguistics, or Indonesian 

literature, (2) having good knowledge in teaching Indonesian subject matter because have 

mastered the basic competencies and are quite capable of creating them into systematic learning 

objectives, (3) have creativity in teaching Indonesian language subject matter later, and (4) 

master 5-9 innovative learning strategies. This learning strategy innovation is supported by the 

role of the media as a tool for delivering learning materials. 

Regarding Pedagogical Knowledge (PK) competence, the lecturer asks students to understand 

the working steps of the project-based learning method synchronously with the Zoom Meeting 

media. Then students observe the problems of learning media at school. Of the 27 schools 

observed, some teachers have not mastered digital learning media. As a result, students lose 

motivation to learn and experience delays in receiving material and working on assignments. 

Madrasa-based schools also limit devices outside the classroom, creating challenges for teachers 

to package learning materials with effective technology-based media. 

Furthermore, students collaboratively think critically, and communicate with group members to 

decide the type of digital learning media that suits the school's needs. According to Smith & 

MacGregor (1992), students will have intellectual synergy by learning collaboratively to 

contribute to each other's thoughts and decision-making in groups. For example, one of the 

observational data in this study shows that SMA BSS Malang for reading poetry and short 

stories requires media that is low in bandwidth and makes students understand the material first 

before practicing. Then it was decided to create digital media with Wakelet, Voicethread, and 

Power Director platforms. The three platforms were chosen because they are low bandwidth 

and make students understand the material before practicing. The results are presented in the 

following diagram. 
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Fig. 3 Pedagogical Knowledge Competency of Prospective Indonesian Language Teachers 

As many as 50% of students have PK competence in the very good qualifications with indicators 

(1) knowing how to apply media to increase student's motivation in class, (2) having more than 

10 learning strategies by applying various media to manage classes, (3) being able to adjust 

media which is used when later dealing with students with different characteristics, (4) with 

mastery of the media, the prospective Indonesian Language teachers can help solve students' 

learning difficulties. 

In Pedagogical, Content, and Knowledge (PCK) competencies, students are directed to be 

skilled in critical thinking in analyzing information and observing findings using Zoom Meeting 

media. For example, one of the observational data in this study shows that SMA An-Nur 

Bululawang for material analyzing values in novels, writing scientific papers, analyzing short 

stories and poetry, understanding types of phrases and sentences, students and teachers need 

effective media for classroom learning because in the cottage prohibits the use of devices outside 

the classroom. After discussing with the lecturers, students create visual media with Anyflip, 

audio media with Voicethread and audiovisual media with Power Director. The results can be 

packaged in one multimedia on Anyflip. It can be seen that the teacher's role in project-based 

learning is as a creative facilitator in providing facilities and learning experiences for students 

through the application of specific learning strategies and media (Sari et al., 2021). The results 

are presented in the following diagram. 

 

 

Fig. 4 Pedagogical, Content, and Knowledge Competency of Prospective Indonesian Language 

Teachers 
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As a result, 55% of students have PCK competence in the very good qualifications with 

indicators of mastering knowledge in the study field, with pedagogy built along with the 

knowledge gained from pedagogical science courses in the study program.  

Regarding Technological, Content, and Knowledge (TCK) competencies, the lecturer asked 

each group to present the results of observations and needs analysis in schools through Zoom 

Meetings prior to project activities. The goal is that students can develop metacognition and 

creative, critical thinking skills in creating authentic and contextual digital learning media with 

school needs. According to Markham, Larmer, & Ravitz (2003), in the project-based learning 

method procedure, this stage determines the project scope, linking the project tasks to be carried 

out by students with contextual observation data. Muslich (2009) states that learning carried out 

in an authentic context can lead students to the achievement of skills in the context of real life. 

Then each group identifies the types of digital media, various IT platforms for creation, the 

importance of producing digital media, and how to optimize learning with learning theory. The 

role of the lecturer is as a creative facilitator in providing learning facilities and experiences for 

students through the application of specific learning strategies and media (Sari et al., 2021). The 

results are presented in the following diagram. 

 

Fig. 5 Technological, Content, and Knowledge Competency of Prospective Indonesian  

Language Teachers 

As a result, 58% of students have TCK competence in the very good qualifications with 

indicators of knowing the types and functions of digital learning media to support the 

effectiveness of learning Indonesian. Including media for brainstorming, delivering material, 

building concepts, question and answer, interactive games, collaboration, and assessment. This 

increase in student competence is also supported by the role of lecturers in providing 

modeling. Modeling makes students learn with authentic instruction. Students are given 

learning experiences in a meaningful context through developing critical thinking and 

problem-solving skills in real-life contexts (Muslich, 2009).  

In terms of Technological, Pedagogical, and Knowledge (TPK) competencies, each group of 

students contributes to selecting, evaluating media strengths and weaknesses, deciding, and 

creating digital learning media. According to Smith & MacGregor (1992) in this collaboration, 

each group will face differences of opinion, build an agreement that respects all voices, work in 
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teams, and train the leadership skill so that not students will obtain only skills but also aspects 

of character. The results are presented in the following diagram. 

 

Fig. 6 Technological, Pedagogical, and Knowledge Competency of Prospective Indonesian 

Language Teachers 

As many as 59% of students have TPK competence in the good qualifications with indicators 

(1) being able to choose the types of digital learning media include media for brainstorming, 

material delivery, question and answer, and assessment to support the strategy applied, deepen 

students' understanding of the material being taught, and provide learning experiences to 

students, (2) capable enough to think critically to evaluate the advantages and disadvantages of 

digital learning media to be used in learning, (3) skilled enough to guide students to learn the 

material and operate digital learning media properly, and ( 4) sufficiently able to choose digital 

learning media, at least media for brainstorming, delivering material, debriefing, and assessment 

so that it can improve collaboration, learning interaction, and student learning motivation in the 

field of Indonesian studies well. 

In terms of Technological, Pedagogical, Content, and Knowledge (TPACK) competencies, 

students are directed to think critically to design learning activities with digital learning media 

that can be used offline as well as synchronous and asynchronous online. The results are 

presented in the following diagram. 

 

Fig. 7 Technological, Pedagogical, Content, and Knowledge Competency of Prospective 

Indonesian Language Teachers 
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As a result, 59% of students have TPACK competence in the good qualifications with indicators 

(1) knowing the right time to use digital learning media offline and sufficiently knowing when 

to apply media in online learning, (2) knowing the right time to use digital learning media 

synchronously and enough to know when to apply the media at the asynchronous time, (3) able 

to choose offline learning activities with the integration of digital learning media so that it 

supports learning effectiveness and capable enough for online application, (4) able to choose 

learning activities with the integration of digital learning media so that it is effective for applied 

synchronously and capable enough for the asynchronous application, and (5) confident that the 

combination of material, pedagogy, and media applied will be effective in achieving learning 

objectives. 

This questionnaire is also supported by the results of the lecturer's assessment of student digital 

media products. 80% of students' digital visual media products achieved very good 

qualifications, 89% of student audio media products achieved very good qualifications, and 67% 

of student audiovisual media products achieved very good qualifications. Meanwhile, according 

to individual student assessments, 80% of students consider themselves very good when 

producing digital visual media, 87% consider themselves very well qualified when producing 

audio media, and 67% consider themselves very well qualified when producing audiovisual 

media. Furthermore, from the results of the peer assessment, 71% of students are in very good 

qualifications when producing digital visual media, 57% are in very good qualifications when 

producing audio media, and 67% are in very good qualifications when producing audiovisual 

media.  

It shows that this digital learning media project equips students as prospective teachers to master 

TPACK. The TPACK indicators are being able to design learning activities by utilizing IT-

based media, mastering good classroom management, and knowing the right time to use IT in 

the context of offline and synchronous or asynchronous online learning (Schmidt, 2011;  

Sabrina, 2017); Stapf & Martin, 2019). First, students identified the concept of digital learning 

media with Vocaroo, Screencast O' Matic, and Oodlu media packaged in Google Classroom 

collaboratively. This activity allowed students to study materials while learning to operate 

digital media. Second, students observed the types of learning media, learning problems, 

students' needs for learning media, and the teacher's role in the application of learning media in 

schools. With this observation, students discovered the problems and needs of learning media 

in schools. Third, students presented their results. Fourth, students created digital learning media 

according to school needs collaboratively. This activity equips each student in the group to 

design, evaluate the strengths and weaknesses of media, create, and present digital learning 

media contextually. It also combines students' knowledge of materials, pedagogy, learning 

activities, and learning media to achieve learning objectives. This learning method provides 

experience for each student in a group to contribute ideas to each other, to be responsible for 

achieving group learning outcomes, have good communication skills, and comply with the 

jointly formulated project timeline.  

 



 

 

 

 

3.2 Indonesian Language Teacher Prospective' Perceptions of The Project-Based 

Learning Methods Implementation  

The prospective Indonesian Language teachers' perceptions of implementing the project-based 

learning method for creating digital media were obtained through questionnaires distributed to 

students after learning the Indonesian Language and Literature Learning Media course. At the 

concept understanding stage, according to the questionnaire results, they thought that the 

project-based learning method allowed them to be actively involved in building knowledge 

about media concepts. Lecturers invited them to understand concepts using interactive Vocaroo, 

Screencast O'Matic, and Oodlu. They can learn actively and construct knowledge in a fun way. 

The application of digital media is also a model for students. Learning in a fun situation will 

make it easier for students to understand the delivered material, and their learning motivation 

will increase (Wahyudi & Azizah, 2016). 

At the stage of observation and need analysis, according to the questionnaire results, students 

as prospective Indonesian Language teachers get experiential learning because they are given 

stimulus ideas in the form of authentic cases at schools. This kind of contextual learning strategy 

will create a scientific learning climate because students "work" and "experience" what they 

learn for themselves, not just "knowing it" so that student learning outcomes will be more 

meaningful (Kadir, 2013). This learning activity aims to develop students' Pedagogical 

Knowledge competencies as prospective Indonesian Language teachers.  They can directly see 

learning processes and practices, student characteristics, and class management with the 

implementation of learning media. 

The observation results showed that of the 27 schools observed, some teachers have not 

mastered digital learning media, both in terms of the skills in making it, operating it, and 

managing the time to use it. From the students' point of view, students lost their motivation to 

learn because the teacher seemed to only transfer offline learning materials to online learning 

materials. Most students were constrained by signals when studying the material. It had an 

impact on delays in receiving material and doing assignments. In terms of school infrastructure, 

many schools do not yet have adequate infrastructure for implementing digital media, especially 

for high-bandwidth digital learning media. Madrasah-based schools also limit the use of devices 

outside the classrooms. It is a challenge for students as prospective Indonesian Language 

teachers to package learning materials with effective technology-based media.  

At the discussion stage connecting the observations with the design of digital learning media, 

choosing the right IT platform, evaluating its strengths and weaknesses, and designing digital 

learning media, according to the questionnaire results, they argue that this learning method 

develops metacognition. Students as prospective Indonesian Language teachers also work 

actively, take the initiative, are critical, creative, and exploratory, and gain experience solving 

problems. This activity aims to develop competence in Technological Knowledge (TK); 

Technological, Content, Knowledge (TCK); and Technological, Pedagogical, Knowledge 

(TPK). TK competence is the competence to recognize the types of digital learning media and 

skills in operating them. Meanwhile, TCK competence is the competence to understand the 

types and functions of digital learning media to support learning effectiveness. TPK competence 

is the competence to combine pedagogical knowledge with technology so that it underlies 

students as prospective teachers to choose the right type of digital learning media for learning 

management and the learning needs of students. According to Kadir (2013), this kind of learning 



 

 

 

 

method can strengthen comprehensive understanding by linking the meaning or intent of the 

knowledge students learn with direct experience in real life.  

At the stage of creating digital learning media, according to the results of the questionnaire, 

students as prospective Indonesian Language teachers argue that the project-based learning 

method provides a creative learning experience. Each group expresses ideas to each other, 

respects friends' ideas, communicates, and collaborates in realizing their ideas into digital 

learning media products to solve problems at school. Critical thinking, communication and 

collaboration skills, communication, creative thinking, and solutions are needed in the 21st-

century education era (Dewi, 2015; Nirmayani & Dewi, 2021). This activity aims to develop 

TPACK competencies. TPACK competence is the competence to integrate pedagogy, fields of 

study, and ICT. It is also in the form of competency in determining when, where, and how to 

optimize the application of technology-based media to assist students in increasing their 

knowledge and skills in a field of study. The following is a display of these digital visual media 

products. 

 

Fig. 8 Digital Visual Media Display with Anyflip, Book Creator, Genially, and Piktochart Platform 

Figure 8 above shows digital visual media created with the Anyflip, Book Creator, Genially, 

and Piktochart platforms and integrated with other platforms, namely Wordwall, Quizizz, 

Padlet, Live Worksheet, and Trello. The use of various platforms on one main platform is carried 

out to create interaction, collaboration, and engagement with students. The following is a display 

of these digital audio media products. 

 

Fig. 9 Audio Media Display with Voicethread, Genially, Chatterpix, and Vocaroo Platform 

 

Figure 9 above shows audio media created with the Voicethread, Genially, Chatterpix, and 

Vocaroo platforms. Students as prospective Indonesian Language teachers filled each platform 

with brainstorming, questions and answers, collaborations, games, and assessments activities. 

The goal is to meet the needs of students in schools who need audio media that is multimodal 

and can build interaction, collaboration, and engagement. The following is a display of these 

digital audiovisual media products. 



 

 

 

 

 

Fig. 10 Audiovisual Media Display with Genially Platform 

Figure 10 above shows audiovisual media created with the Genially platforms and integrated 

with other platforms, namely Power Director dan Adobe Spark. Students as prospective 

Indonesian Language teachers choose Genially as the main platform because it has collaboration 

interaction feature consisting of presentation, interaction, and quiz. They can also link other 

platforms to it to add an element of interaction and collaboration. Students at school can learn 

content in Genially anytime and anywhere. This platform can be stored in the form of links. 

This platform is low bandwidth. 

In addition, in terms of character or affective aspects, students as prospective Indonesian 

Language teachers assume that the project-based learning method provides experience to train 

leadership skills, responsibility, and discipline. According to Gerlach (1994), the project-based 

learning method emphasizes group collaboration between students to solve problems, complete 

tasks, and create products. Each group member contributes ideas to each other, is responsible 

for achieving learning outcomes in groups or individually, and adheres to the project timeline 

that is formulated together in class. 

At the product presentation stage, each group presented digital learning media products and the 

procedures for their implementation in learning Indonesian. Presentations are carried out per 

stage after each media, both digital visual media, audio and audiovisual has been produced. This 

activity aims to equip students as prospective Indonesian Language teachers with 

communication skills. The following is documentation of students’ presentations. 

 

Fig. 11 The Documentation of Students’ Presentations 

According to the questionnaire results, students as prospective Indonesian Language teachers 

thought that the project-based learning method made them build good communication with 

group friends, build self-confidence, and train them to be skilled in verbal communication. The 

active involvement of each group member will make them master the presentation material. 

Meanwhile, verbal communication skills are formed because each group must support its 



 

 

 

 

members to present digital learning media products in communicative and exciting language. 

The failure of one group member will lead to the group's failure (Johnson & Johnson, 2009). 

4 Conclusion 

1) The project of creating digital learning media implemented through the Indonesian 

Language and Literature Learning Media course for 97 students makes 60% of students 

develop Technological Knowledge (TK) competencies. 69% of students develop Content 

Knowledge (CK) competencies, 50% develop Pedagogical Knowledge (PK) competencies. 

Students develop Pedagogical, Content, and Knowledge (PCK) competencies about 55%, 

58% of students develop Technological, Content, and Knowledge (TCK) competencies, 

59% develop Technological, Pedagogical, and Knowledge (TPK) competencies and 59% of 

students develop Technological Pedagogical, Content, and Knowledge (TPACK) 

competencies. The indicators are mastering the material and pedagogy, being skilled at 

creating digital learning media, and designing implementation strategies in learning 

Indonesian.   

2) Students' perceptions of the learning method implementation of this digital learning media 

project are that students think (1) can be actively involved in building knowledge in a fun 

way, (2) get experiential learning, (3) students "work" and " experience" what they learn for 

themselves, not just "knowing it" so that student learning outcomes will be more meaningful, 

(4) provide learning experiences for creative, collaborative, social interaction with teachers 

and colleagues, and communicative, (5) train the leadership skill, responsibility, and 

discipline. 
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