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Abstract 
 

Industrial era 4 is the era with digitalization in various fields, including education. The need for e-learning based learning is essential 

to develop. The development of learning with TPACK framework (Technological Pedagogical and Content Knowledge) through 

learning e-learning in this research is designed by using Edmodo application. The purpose of the learning development is to internal-

ize the technology into pedagogic, teaching materials and knowledge packed with online learning. The development model uses the 

Research and Development design of the 4-D model. Stage 4-D includes: define, design, develop and disseminate. The results 

showed that the model of online learning for the learning media course could increase the learning activity and the students can learn 

independently with the existing technology. 
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1. Introduction 

Advances in Information and Communication Technology (ICT) 

or often referred to as trend in education[1]–[4]. The digital age 

makes information an essential part of contemporary society and 

has implications and benefits that are so great in aspects of life, 

such as social, economic, cultural, health, education and so on[5]–

[7]. The advancement of information technology should be uti-

lized as well as possible in support of the achievement of the start-

ing goal. Advances in Information and Communication Technolo-

gy[8]–[13] is expected to contribute or benefit for its users either 

for individuals or institutions, especially in education. The devel-

opment of ICT [14]–[16] can be from software or hardware is now 

a challenge and a unique attraction for its users to be utilized for 

the achievement of its goals[17]. The educational system also 

faces the problems generated by the digital era, required to be able 

to use digital technology[18]. The learning process as a system, in 

principle, is an integral part of the components: raw input, input 

instruments, environment, and output. The four elements are real-

ized learning system with the process is at its center. The 

necessary input components, such as curriculum, teacher, learning 

resources, media, methods and learning facilities and infrastruc-

ture, seem to be very influential in the learning process[19]. In 

modern theory, the learning process does not depend on the exist-

ence of the teacher as the organizer of the learning process. How-

ever, with the support of advanced technology teachers are ex-

pected to create a fun learning model and encourage student moti-

vation in learning that eventually formed the student-centered 

(learning centered on learners). In higher education, students have 

required independence in learning and developing the science. 

With the advancement of technology makes ease of literacy 

regarding the development of his scholarship[20]. 

In the digital era, technological progress requires that teachers can 

collaborate technology with the ability to design and manage 

learning, mastery of teaching materials, and knowledge in the 

world of education, especially in the learning process [21], [22]. 

The strength of students in the world of technology utilization and 

support facilities such as ease of internet access services make 

ease of teaching in designing learning blended learning [23]. 

Technological Pedagogical and Content Knowledge framework is 

now growing and may become a model of learning developed in 

the world of education, especially college. Learning with face-to-

face and online modeling becomes an alternative and an option in 

implementing the Technological Pedagogical and Content 

Knowledge framework[24]. Technological Pedagogical and Con-

tent Knowledge is an abbreviation of technological pedagogical 

and content knowledge that can be interpreted that the ability of 

technology, designing and managing learning, teaching materials, 

and experience. Dr. Lee Schulman developed Technological Ped-

agogical and Content Knowledge[25]. Technological Pedagogical 

and Content Knowledge offers a framework for understanding 

how teachers' flexible knowledge of content, pedagogy, and tech-

nology interacts and enables teachers to apply effective instruc-

tional practices during integration technology in teaching [26]. 

Technological Pedagogical Content Knowledge abbreviated as 

Technological Pedagogical and Content Knowledge is a necessary 

knowledge to integrate technology in learning. Technological 

Pedagogical and Content Knowledge is essential in preparing 

prospective teachers to be more qualified to make students learn in 

the digital age[27]. Technological Pedagogical and Content 

Knowledge as the knowledge that teachers possess if they can 

know "(a) how technological tools transform their pedagogical 
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strategies and content representation for teaching particular topics, 

and (b) how technological tools and description impact a student's 

understanding of these topics[28]. Based on these definitions, it 

can be understood that Technological Pedagogical and Content 

Knowledge is knowledge of technology integration in learning. 

Technological Pedagogical and Content Knowledge K has seven 

components as the basis for what could be said to be an artistic 

representation of technology interaction, pedagogy, and 

content[29]. The Technological Pedagogical and Content 

Knowledge components include Technological Knowledge (TK), 

Content Knowledge (CK), Pedagogical Knowledge (PK), Techno-

logical Pedagogical Knowledge (TPK), Technological Content 

Knowledge (TCK), Pedagogical Content Knowledge (PCK), and 

Technological Pedagogical Content Knowledge TPCK). The 

components if Technological Pedagogical and Content Knowledge 

as an approach then is the learning steps[30]. Technological Peda-

gogical and Content Knowledge Components as figure 1: 

 

Fig.1: Technological Pedagogical and Content Knowledge framework and 
its parts  
 

What the development of technology integration approaches in 

appropriate pedagogical experiences is still limited so that the 

creation of new knowledge base based on different teaching com-

ponents becomes difficult for prospective teachers as it requires an 

in-depth understanding of the knowledge and interpretation of the 

core context of its teaching and dynamics. Developing pedagogi-

cal content knowledge (PCK) is a significant factor in overall 

technology integration. Teachers should make it a priority to ac-

quire a PCK before integrating technology. In improving teacher 

education, PCK development must be supported by actual teach-

ing experience [31]. Learning in this decade has been increasingly 

understood as a constructive process. Such learning provides an 

opportunity for students to actively participate in the construction 

of knowledge through authentic tasks, both as individuals and 

collaboratively to support in-depth education [32]. Metaphors of 

knowledge-making or knowledge creation have also been used to 

describe the process of inquiry backed by the use of technology in 

advancing personal and communal knowledge[33]. Based on the 

literature review concluded that active professional development 

for technology integration requires focusing on content that 

includes (a) knowledge of technology and skills, (b) pedagogical 

knowledge supported by technology and skills (the ability to see 

explicit relationships between techniques used and subject content 

taught), and (c) technology related knowledge and classroom 

management skills[34] . The most important ability of a profes-

sional in a development program is a strong focus on helping 

teachers understand how students learn particular content, and 

how specific learning practices and tools can support student 

learning outcomes [35]. One form of technology integration in 

learning that is in the way of e-learning [37]. E-learning as a 

concept covers a range of applications, learning methods and 

processes [36]. Elearning involves the use of digital teaching and 

learning tools. It makes use of technological tools to enable 

learners anytime and anywhere. It consists of the training, the 

delivery of knowledge and the motivation of students to interact 

with each other, as well as the exchange of different points of 

views [38]. Online learning is known as e-learning is learning by 

utilizing Internet-based technology as a learning system. The ad-

vantages of e-learning include (1) saving time teaching and learn-

ing process; (2) reduce travel costs; (3) save overall education 

costs (infrastructure, equipment, books); (4) reaches a full geo-

graphical area; (5) train self-reliance learn [39]. E-learning pro-

vides virtual learning worlds where learners can take part in active 

and creative learning with others through simulations, role-play, 

remote control of real-world tools and devices, online master clas-

ses, or collaboration with other education providers. One way of 

organizing e-learning is by blended learning [40]. Blended learn-

ing can take place more effectively and efficiently. Blended learn-

ing is a refers to courses that combine face-to-face classroom con-

tact hours (reduced seat time) [41]. The latter point is an important 

distinction because it is possible to enhance regular face-to-face 

courses with online resources without displacing classroom con-

tact hours. Blended learning brings the unification of both tradi-

tional classrooms and digital learning environments in the context 

of particular educational settings. Based on these definitions, then 

e-learning can be understood as an Internet-based learning system 

with the help of technology devices, with e-learning learning to 

provide efficient and effective. The application of e-learning can 

be made with Learning Management Systems (LMS) such as 

Moodle, Edmodo, and others[42]. Edmodo is website looks 

similar to Facebook, but is much more private and safe because it 

allows teachers to create and manage their accounts and only for 

their students, who receive a group code and register in the group, 

can access and join the group: no use else can participate or spy on 

the group [43]. Edmodo becomes an option in implementing 

Technological Pedagogical and Content Knowledge approach 

through e-learning because Edmodo is a social network that has 

features to support learning[44]. Regarding design, Edmodo is 

designed for school-based education and use. The use of Edmodo 

includes some elements of the Learning Management System 

(LMS) to support e-learning such as assignment, quiz, and as-

sessment. Edmodo has advantages, including user interface (Ed-

modo display simple and easy to use), compatibility (can support 

preview various types of formats such as pdf, ppt, HTML, SWF, 

etc., Edmodo applications can be accessed with Android OS based 

gadgets. Edmodo also has a weakness that is less integrated with 

other types of social media so that its use cannot be shared with 

others, there are several instructions so that sometimes make 

difficulty or confuse for students or teachers, and unavailability of 

video conferencing in Edmodo so can not facilitate teachers who 

are not present in the classroom to be able to stay in touch with 

students. In this case, the weakness of Edmodo needs to be well 

anticipated so that the expected results can be achieved more op-

timal[45]. 

2. Research Methods 

The Research Development model used is 4-D Model. This model 

developed by 4-D development model consists of 4 main stages: 

1) Define; 2) Design; 3) Develop; 4) Disseminate. The defining 

stage includes front-end analysis, learner analysis, task analysis, 

concept analysis and specifying instructional objectives. Design 

stage comprises constructing the criterion-referenced test, media 

selection, format selection, an initial selection. The development 

stage includes expert appraisal and developmental testing. While 

the disseminated stage is the stage of product dissemination. The 

steps of the 4-D model as Figure 2. 
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Fig.2: The levels of the 4-D model 

 

Subjects in this study were media experts and material experts. 

The developed product is implemented in learning the subject 

lesson in Mechanical Engineering Department, Universitas 

Sarjanawiyata Tamansiswa Yogyakarta. Tests conducted on 

Mechanical Engineering Department students as many as 35 

people. This research was done in academic year 2016/2017. 

3. Results and Discussion 

The defining stage [46] is an early stage by analyzing the initial 

conditions that occur rapid learning process, students and facilities 

or facilities owned by students and universities. The results of old 

observation were used as materials for designing online-based 

learning or blended learning for learning media courses. The 

results of inspection found that the absence of model of online 

education of students is still low learning activity it can be known 

from the students just waiting for learning activities from teachers 

and be learning independence is also low, facilities owned by 

students such as laptops, android phones and internet access that is 

not biased utilized with both in the learning process. Design stage, 

at this stage based on the results of define analysis, the lecturer 

design the design of online learning with blended learning 

approach by using LMS (learning management system) in the 

form of Edmodo application. Edmodo was chosen because this 

application in addition to a smooth operation is the management 

and facilities more complete. In this stage the teacher makes the 

class by the subjects that will be followed by students, formulate 

competence, teaching materials, learning evaluation and 

simultaneously to conduct a poll for online learning activities. The 

Develop stage is the initial validation stage and the LMS test used; 

the validation is done to the material and media experts and the 

different class or subject students. The validation result is the 

product of the aspect of the substantial truth presented in Edmodo 

is in accordance with the achievement of the kingdom, while the 

media expert judging from the perspective of the quality of the 

content, the quality of display and language, the quality of 

interaction, and the quality of software engineering have good 

quality or feasibility. So that validation is continued through trials 

to students related to the ease of use of the use of online-based 

learning. The results of expert validation as Table 1. 

Table.1: The validation result from the experts 
Aspect Suggestions and critics Note 

View  The identity of teachers and students must 

be complete, to facilitate the identification of 
learners. 

Followed 

Up 

Content The material format is diverse, not just text 

made possible with video or visuals. 

Followed 

Up 

Assignment Provide a structured task and High Order 
Thinking Skills (HOTS). 

Followed 
Up 

Quiz Time is adjusted to the material depth and 

quiz breadth. 

Followed 

Up 

 

The revised product is further implemented in the learning media 

aimed at studying and analyzing various concepts of 

communication media for learning purposes and media utilization 

efforts to improve the quality and learning outcomes. Variable 

Taxonomy in learning, instructional patterns, and Principles 

utilizing instructional media. Function and role of media in 

knowledge, types, and characteristics of learning media. Criteria 

for selection of instructional media and evaluation of utilization of 

instructional media. Media use case analysis in teaching practice, 

media design practice for learning and usage and development of 

information technology-based media. During the study, it appears 

that students are interested and enthusiastic to learn to use 

Edmodo, although a small percentage (25%) of students have 

technical difficulties in the early use of Edmodo. It appears as the 

result of observation during the learning process. The effect of a 

view of student learning activity before and after learning using 

Edmodo as Table 2. 

 
Table 2. The observation result of the students learning activity 

Indicator Before After 

upload of content 25 % 90 % 

discussion 35 % 85 % 

ask a question 10 % 85 % 

assignment 30 % 100 % 

quiz 20 % 85 % 

alliteration 25 % 80 % 

 

Improvement of student learning activities in the learning media 

courses in Mechanical Engineering Education Study Program 

Universitas Sarjanawiyata Tamansiswa Yogyakarta described as 

Figure 3. 

Fig.3: Histogram of the observation result of a learning activity 

 

Figure 3 shows that there are differences learning activity between 

before and after the student learns with the approach of online 

learning with TPACK in teaching media course. Most of the 

student can learn independently with Edmodo in this course. Most 

of the student act downloading material, performing tasks and 

quizzes as well as other learning activities increases. The results 

are appropriate that in learning that integrates technology, students 

always play an active role to continually use technology to explore 

and gather information and to communicate their findings [15]. 

This leads to a better synergy between their previous learning 

experience and new concepts or principles being taught. 

4. Conclusion 

The conclusion of this research is the product of media that devel-

op the TPACK approach with Edmodo is eligible for use in media 

development course through blended learning. Furthermore, the 

method of online education with TPACK in learning media course 

can increase the learning activity, and the students can learn inde-

pendently with the existing technology 
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