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Abstract
The teachers’ online teaching competencies play a crucial role in the COVID-19 era, as those who are unprepared to use technology in the classroom experienced difficulties in designing and conducting the class. This research aims to describe the technological ability, pedagogical content knowledge (TPACK) of elementary school teachers. The research was conducted in the city of Bukittinggi. This research is a qualitative descriptive study. The research method is in the form of a survey. Data collection techniques used are literature studies, interviews, and questionnaires. The data obtained were analyzed using descriptive analysis. The results show that the teachers implemented TPACK according to the standard. Even though some difficulties arise, it is confirmed that Edmodo Learning Management System (LMS) is a suitable solution to teaching in the pandemic. During TPACK teachers were facilitated to access information for teaching references. The use of technology gives a positive impact on learning and creates an enjoyable learning experience for the students. This research also encourages further research that can improve the quality of TPACK-based digital learning implementation.
Keywords: TPACK, Teacher, Edmodo, Survey
Abstrak 
Kompetensi pendidik pada masa new era Pandemi Covid 19 menjadi sorotan penting, pendidik yang belum siap menggunakan teknologi akan mengalami kesulitan dalam mendesain serta melaksanakan pembelajaran dikelasnya. Penelitian ini bertujuan untuk mendeskripsikan kemampuan technological, pedagogical content knowledge (TPACK) guru-guru SD. Penelitian dilakukan di kota Bukittinggi. Penelitian ini merupakan penelitian deskriptif-kualitatif. Metode yang digunakan dalam penelitian ini adalah metode penelitian survei. Teknik pengumpulan data yang digunakan adalah studi literatur, wawancara, dan kuisioner. Data yang diperoleh dianalisis dengan menggunakan analisis deskriptif. Hasil penelitian ini menunjukkan bahwa guru sudah melaksanakan TPACK dengan baik, meskipun ada beberapa kendala yang dihadapi, namun secara jelas, LMS Edmodo mampu menjadi solusi pembelajaran di masa pandemi. Pada sistem TPACK guru difasilitasi untuk menemukan pengetahuan melalui referensi yang baru. Penggunaan teknologi dalam pembelajaran memberikan dampak positif kepada siswa. Sehingga pembelajaran matematika menjadi lebih menyenangkan dan mengasyikkan. Penelitian ini juga mendorong penelitian selanjutnya yang dapat meningkatkan kualitas implementasi pembelajaran digital berbasis TPACK.
Kata kunci: TPACK, Guru, Edmodo, Survei
INTRODUCTION 
The advance of technology is evolving rapidly, and as a result, teachers and prospective teachers are required to master technology and use it to support learning instruction. For this reason, blended learning, which is suggested by NACOL (North American Council for Online Learning), is widely used nowadays (Powell & Patrick, 2006). Blended learning is a learning model that integrates technology in the learning process so that learning becomes more meaningful (Gecer & Dag, 2012). This learning combines face to face learning with technology-based learning or online learning (Hockly, 2018; Shu & Gu, 2018; Hrastinski, 2019). Instead of focusing on face-to-face interactions in the class, this method uses internet-based technology (online learning) to support learning.
Due to the COVID-19 pandemic in Indonesia, starting in early March 2020, teachers, students, and parents are conditioned to adopt the distance learning method as an effort to avoid the spread of the virus in schools. Various applications and technologies are used as tools to support learning activities (Wijanarko & Ganeswara, 2021). One of the learning tools is the framework of technological pedagogical content knowledge (TPACK) (Schmidt et al., 2009). TPACK is the basic knowledge needed to integrate technology, pedagogy, and content or learning materials to assist and facilitate the learning process (Mishra & Koehler, 2006). TPACK can be seen as a process of delivering learning material or content using technology with appropriate delivery techniques or pedagogical abilities so that learning can be understood by students well (Shamir-Inbal & Blau, 2016). After the TPACK was introduced by Mishra and Koehler, education experts and educators worldwide have tried to evaluate the use of technology in learning (Cox & Graham, 2009). Educators should be able to integrate technology into the learning process properly. Therefore, a study is needed that discusses how the implementation of TPACK-based learning that has been carried out by educators so that later it can be improved. 
To ensure that the learning process runs well, elementary schools in Bukittinggi conducted distance learning to accommodate mathematics learning. The learning method utilizes Edmodo Learning Management System (LMS) (Helsa & Kenedi, 2019). Edmodo is one of the best learning websites that provides innovation to be able to communicate in the online learning process (Almoeather, 2020). Several schools have used Edmodo before the pandemic, and for these schools, there are no significant difficulties in conducting distance learning during the pandemic. However, most schools, teachers, parents, and students were not familiar with the fully online learning method. Problems include teachers who try to help students to learn from home, but they do not know which strategies that could help the students to comprehend the mathematical concepts. The 2013 Curriculum was applied during distance learning, and this requires interactive learning instructions. Interactive classroom activities in math become necessary, and for this reason, teachers need relevant knowledge and experience to deliver the learning materials. The use of interactive learning instructions in the classroom does not mean competing with other internet-based e-learning applications. Rather, it complements other use of e-learning applications to achieve a more effective learning experience, improve students’ creativity, and provide students with new experiences, ways of communicating, and a learning atmosphere.
In the 2013 curriculum, HOTS (High Order Thinking Skills)-based learning was developed, and teachers are required to prepare HOTS-based teaching and evaluation materials (Nur et al., 2018). HOTS-based learning stimulates students to think analytically by making analyses on their learning material. Students are expected to create products as the outputs of their learning. HOTS is an ability that students need to develop to face this digital era (Harta et al., 2020; Aji, 2020). To support HOTS-based learning, an approach that could simplify the learning steps is needed (Ahmad et al., 2019). The TPACK approach has become an alternative to support HOTS-based learning. When students explore the use of technology in learning, students are required to use higher order thinking skills (HOTS) in analyzing and processing the information provided in order to form new knowledge. 
The use of technology is at the heart of distance learning, and teachers, students, and parents are expected to be adept at it. Moreover, the distance learning model that is applied is online distance learning. To implement distance learning, teachers should be able to utilize their pedagogical knowledge. The face-to-face pedagogical concept is ultimately different from the pedagogical concept of distance learning since both concepts fundamentally differ in how teachers interact with their students. The skills of teachers to integrate appropriate technology to deliver learning content in the right way is needed. So teachers need to develop their abilities in implementing TPACK-based learning.
TPACK is considered as a potential framework that could provide new directions for teachers and students in solving the problems related to the integration of ICT into learning activities. TPACK is knowledge about how to facilitate learning through pedagogic and technological approaches that are closely related to the learning contents and knowledge. TPACK could be utilized as a solution for the distance learning process in the current situation. Since the technology integration in the learning process in the current situation has become prevalent, it is necessary to conduct a study that could describe the development of implementing TPACK-based digital learning in elementary schools. Therefore, the objective of this study is to describe the ability of teachers and pre-service teachers at elementary schools in implementing technological, pedagogical content knowledge (TPACK). The results are expected to encourage further research in an effort to improve the ability of teachers and prospective teachers to implement TPACK-based digital learning.

METHODS 
This study is descriptive qualitative research using the survey method. According to (Sugiyono, 2012), a descriptive method is a method used to describe or analyze a research result, but it could not be applied to make more extensive conclusions. The research was conducted in elementary schools in Bukittinggi. The sample was taken randomly from 30 state-owned elementary schools, and six elementary schools are selected as the sample. Data collection techniques include 1) literature review, by collecting references from printed and digital media in the form of books, articles, and journals relevant to TPACK; 2) interviews, which is a preliminary data collection technique to find problems to be studied (Sugiyono, 2017); and 3) questionnaires, which is a data collection technique carried out by delivering a set of written questions or statements to be answered by the respondents (Sugiyono, 2017).
Data were collected through the questionnaire distributed online using a Google Form. The study uses data analysis technique of descriptive analysis to describe the TPACK implementation in several stated-owned elementary schools in the city of Bukittinggi.

 The participants were informed about the purpose of the study and they agreed to participate voluntarily. This study was approved by the school ethics committee. This study uses a qualitative phenomenological approach because the researcher seeks to reveal the participants' experiences in situations and phenomena from a personal point of view. The purpose of this study is to capture the experiences of lecturers and students in the phenomenon of TPACK at the primary school level. This study used three data collection instruments, namely: in-depth interviews, documentation studies and online questionnaires. Interview In-depth interviews were conducted with four lecturers using interview guidelines that have been validated by experts. The focus of the interview is to explore how TPACK has been implemented, from preparation to implementation and evaluation. Interview questions begin with open-ended questions such as “What was an important experience for you when doing TPACK?” After that, the questions were continued based on the responses from the participants. All questions focus on the implementation of TPACK conducted by the participants for a full semester. Interviews were conducted with each for approximately 20 to 30 minutes. Interviews were recorded and then transcribed for analysis. The online learning process is carried out on materials related to mathematical concepts, while the face-to-face learning process is carried out if the material topics are related to practice and exercises. Online and face-to-face learning has a 50:50 share. The questionnaire used in this study aims to measure student experience in TPACK. All of these statements were developed by researchers based on indicators regarding student experience in TPACK according to Koehler (2009) which includes psychological, attitude, and emotional experiences. All items made were reviewed by two experts in the fields of TPACK and mathematics. These items were then tested on 20 students to measure the level of readability. Participants were asked to provide a brief description of their experience following TPACK. Data Analysis Data obtained from interviews were analyzed using thematic analysis. The data are categorized based on the psychological, attitude, and emotional experiences of the participants in implementing TPACK. The results of the interview transcription were read over and over again to obtain coding which was then classified based on the classification of experience. For the lesson plan, the researcher examines the activities carried out by the lecturer in one semester of learning. The form of activities carried out will be analyzed. For the questionnaire, participant responses were made in terms of the frequency of statements covering the three dimensions above.

RESULTS AND DISCUSSION
The study was conducted by distributing questionnaires to teachers and students. The results of questionnaires distribution are as follows:

a. 80% of teachers designed the lesson plans with elements of technology. 
b. 100% of teachers have conducted syllabus reviews in preparing lesson plans for mathematics learning. 
c. 80% of teachers chose a technology-based approach that is appropriate for learning mathematics in elementary school.
d. 80% of teachers stated that they have chosen appropriate strategies and modes of technology for mathematics learning activities in schools.

e. 80% of teachers stated that they presented mathematical concepts using technology.

f. 80% of teachers used the Internet to facilitate the learning of mathematics in schools.

g. 80% of teachers designed the learning process by applying TPACK.

h. 80% of teachers used technology-based learning resources during the learning process.

i. 80% of teachers used tools that support the TPACK-based learning process.

j. 80% of teachers carried out the learning assessments of mathematics using the TPACK system.

From the results of the questionnaire distribution, it can be concluded that the mathematics teachers have applied the TPACK approach that includes the processes of planning, implementation, and assessment. The questionnaire results are also supported by the results of researchers’ interviews with the teachers in elementary schools. From the interview, it can be concluded that the teacher has implemented the TPACK-based learning process in mathematics learning. The learning process is arranged by combining technological tools during the planning, implementation, and assessment processes. In addition, the interviews also found that teachers also provided the students with learning resources and technology-based teaching materials. 
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Figure 1(a)(b). Media Used by Teachers

Based on Figure 1(a) above, the teacher not only uses Edmodo but also other resources such as YouTube. This web-based service allows users to download videos that can be shared with other people (friends, students, educators) through social media during learning. YouTube is also very practical and user-friendly. Through YouTube, the online teaching and learning process becomes as practical as inserting the URL of a selected video from a YouTube channel. Teachers can also have their own YouTube channels and create contents that help students to collaborate. Srinivasacharlu, (2020) stated that the benefits of YouTube as a learning medium are as an interesting learning resource, providing learning videos that are audio-visual in nature, can be studied and watched repeatedly, and are easy to share. In addition, today’s learning activities could not be separated from smartphones. Utilizing YouTube as one of the learning media alternatives during this pandemic is a perfect solution. Teachers can also creatively modify their YouTube content and adapt it to fit the learning content. In short, YouTube is a powerful learning tool despite its shortcomings. Several studies have shown that the use of YouTube as a learning medium in general has a positive impact on learning (Maziriri et al., 2020; Buzzetto-More, 2015). Teachers should be able to use YouTube in learning and try to prevent its negative impact.
Figure 1(b) above shows that students can do their daily assessments using the Edmodo application since Edmodo is available for smartphone use. Edmodo helps teachers who are unable to teach in the class to provide online learning materials by uploading them. Teachers can upload assignments and schedule its deadline and assessments. Using Edmodo also helps teachers conduct classes online, interact with students, monitor students’ activity in groups, and conduct evaluations, as this application also allows students to take online exams. Students can take the exam at any place according to their location. However, there are some drawbacks to using Edmodo.  Some students receive higher scores on the exam not solely for their abilities since they are helped by their parents or relatives during the evaluation. Another drawback of Edmodo is that the application does not allow teachers to disable students to send private messages among themselves. The following are the results of interviews with teachers: 

Researcher: How is your preparedness to carry out the lesson nowadays, which requires the use of information technology in elementary schools? For example, using Google Classroom, Schoology, Edmodo, etc.

Teacher: 
I prepared the teaching materials first, then prepared the upload them to Google Classroom.
Researcher:
Did you design the syllabus/lesson plans using information technology? Yes/ No. If so, explain what technology was used. If not, why?

Teacher: 
No, I don't understand how to make the syllabus/lesson plans by using technology.

Researcher:
Did you review the syllabus before preparing the lesson plans? If so, what was studied? If not, why?

Teacher: 
Yes, I reviewed the materials that I would teach.

Researcher: 
In preparing the lesson plans, did you choose the appropriate strategy and technology for teaching the mathematical concepts? If yes/no (explain).
Teacher: 
Yes, since it is easier to teach, and students can understand better. 

Researcher: Did you choose a technology-based approach that is suitable for teaching mathematical concepts in elementary school?

Teacher: 
No.

Researcher: Did you use the Internet to facilitate mathematics learning? Yes/no (explain).
Teacher: 
Yes, because the school is online nowadays, and I have to search for the materials on the Internet.

Researcher:
What steps did you take, as an elementary math teacher, in formulating a lesson plan for math subjects?

Teacher: 
Prepare the teaching materials.

Researcher: 
Is this step always done before you make lesson plans? Yes/ No. If not, why?

Teacher: 
Yes, to make teaching easier.

Researcher: 
Did you write an assessment plan that applies TPACK, to be used in the learning process? Yes/ No. If not, why?

Teacher: 
No, because I don't understand.

Researcher: 
Did you use technology-based learning resources that apply TPACK in every lesson? If so, what? If not, why?

Teacher: 
No.

Researcher: 
Did you use the latest learning resources in designing mathematics learning materials, such as books, journals, etc.

Teacher: 
Yes, I use books.

Researcher: 
Do you use tools that apply TPACK in mathematics learning? Yes/no.

Teacher: 
Yes.
Researcher: 
What are the benefits of using these TPACK tools?

Teacher: 
More understandable.

Researcher: 
Can implementing TPACK in elementary schools improve the learning implementation of the mathematics lesson?

Teacher: 
Possibly.

Researcher: Did you use information technology to help students understand the concepts and theories of learning mathematics in elementary school?

Teacher: 
Yes.

Documentation of the interview process with these elementary school teachers can be seen in the images below.
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Figure 2. The Process of Interview with Teachers
Based on the interviews with elementary school teachers, it can be concluded that elementary school teachers have started implementing TPACK-based digital learning in schools, especially during this pandemic. Some of the platforms and websites used include Edmodo, Google Classroom, Youtube, Whatsapp, and Zoom Cloud Meeting. The teachers agreed that technology can help facilitate the learning process. Therefore it is important for teachers to have a good understanding and ability of TPACK. In integrating technology into the learning process, some of the obstacles experienced by teachers include students not understanding the learning material provided through learning videos uploaded on YouTube or to WhatsApp groups. To overcome this, teachers need to explain further using online learning platforms and in schools directly when learning face-to-face. Teachers also hope that there will be training for teachers to be able to improve TPACK's ability to implement digital learning at the elementary school level. 

Some teachers have also implemented digital learning using the Edmodo application before the pandemic. So that during the pandemic, the implementation of digital learning is further improved. Teachers can make learning videos and upload them to YouTube and Edmodo. Learning and assessment can be done using the Edmodo application. The assessment process using the Edmodo application can be seen in the image below.
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Figure 3 (a)(b). The Process of Assessment Using Edmodo LMS

Figure 3 above shows that the theme 1 assessment of mathematics lessons has 33 responses. The graph shows several math problems that students solved. Based on the finding on the assessment process, it is shown that TPACK has been integrated into the learning process. Jang & Tsai (2012), suggested that since teaching and learning express a reciprocal relationship, the changing perspectives of elementary school students on mathematics and science in the context of ICT-based learning also affect the implementation of ICT- based strategies the teachers use in teaching mathematics and science. Furthermore, researchers have studied the TPACK development in-service science teachers (Guzey & Roehrig, 2009; S. J. Jang, 2010)and in-service mathematics teachers (Lee & Hollebrands, 2008). This study indicates that TPACK is implemented in mathematics learning, as teachers integrate more technology-related tools into their teaching. A possible reason may be that the teachers want to improve technological knowledge, and their knowledge of technology integration, content, and teaching strategies. Therefore, it is important to collect further qualitative data to verify this predictive reason and better understand whether mathematics teachers use more technology than teachers of other subjects. 

As shown in Figure 3 above, there are 33 respondents for the assessment of theme 1. Below is the continuation of the graph.
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Figure 4(a)(b). Question Details and Distribution of Student Score
Based on Figure 4 above, according to the details of the questions given by the teacher, many students still received low scores. Of the 5 questions given by the teacher, on average many students still answered each question incorrectly. Most of the elementary students’ scores ranged from 40-49, which is categorized as low. A possible explanation would be that the students are not yet independent learners. From the results of the questionnaire distribution and the interviews, it is concluded that the teachers have integrated TPACK into mathematics learning. 

To see how students perceive learning using TPACK-based technology, several elementary school students were also interviewed. The documentation process with these elementary students can be seen in the images below.
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Figure 5. The Process of Interview with Students

Based on interviews, it can be concluded that students enjoy learning to use learning videos from YouTube and Edmodo. Students learn to use these learning videos, if something is not understood, students can ask the teacher via whatsapp or other online learning platforms. Then for assignments, students do it at home and then take a photo and send it to the teacher. Meanwhile, the exams are conducted using applications such as Edmodo and Google Forms. However, there are also some students who prefer face-to-face learning at school. In order to be able to run online learning well, of course it takes the ability to use technology. Therefore, both teachers and students need to improve their ability to use technology for the learning process.
TPACK is a knowledge needed by teachers in integrating the learning activity with technology (Willermark, 2017). TPACK is important to be implemented in the learning process as it increases teachers’ knowledge in integrating technology into the curriculum with skills-based references (Koehler & Mishra, 2009). TPACK also develops teachers’ abilities in improving the learning strategies since teachers are facilitated to comprehend the models, methods, and strategies in the learning process in TPACK (Voogt et al., 2012). TPACK also facilitates teachers to have further understanding about the learning material to be delivered (Harris & Hofer, 2011). As teachers are facilitated to discover knowledge through new references during the process. The use of technology in teaching and learning has brought a positive impact on students, as it helps create more fun and exciting learning experience.
CONCLUSION 
TPACK has proven to be beneficial in the learning process since it increases the teachers’ knowledge in integrating technology into the curriculum with skills-based references. The teachers in this study have implemented the TPACK well, albeit experiencing some difficulties in the process. Furthermore, Edmodo LMS is proven to be a suitable learning solution during the pandemic. Utilizing technology in learning has brought a positive impact on students, as it helps to create a fun and exciting learning environment. This study also encourages further research to improve the quality of the implementation of TPACK-based digital learning.
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