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Abstract 

The current era of modernization has brought the Indonesian nation forward in the development of 

science and technology. This is marked by the existence of information and communication that spreads 

quickly in life, including in the world of education. Along with the development of ICT, one must also 

be able to adjust, sort, and utilize the development of information and communication so that it can make 

a positive contribution to students. The purpose of this study was to describe the role of teachers and 

information communication technology (ICT) media in the implementation of mathematics learning in 

the Digital Age. This research is a literature study with a descriptive qualitative research type with a 

literature review that seeks to describe the role of educational innovation in digital technology-based 

learning. In this study, the authors used various written sources such as articles, journals, and documents 

that were relevant to the studies in this study. This Literature Study focuses on the role of a teacher in 

learning mathematics, digital technology in education, and the use of technology in education, as well as 

digital-based learning media. Learning has an important role in efforts to improve the quality of 

education, so that learning can bring meaning and benefits to students. The conclusion in this paper is 

that ICT mastery is an indicator of a teacher's competence. The selection and use of ICT media must be 

correlated with learning and adapted to the needs of learning activities. 

Keyword: Digital Learning, ICT, Learning Media, Teacher Competence 

 

INTRODUCTION 

Developments in the current era of modernization are marked by the rapid development 

of science and technology. This makes information and communication spread very quickly in 

every line of life, one of which is in the world of education (Park et al., 2017). This encourages 

changes that must be balanced by education in Indonesia. Almost all lines of our lives need and 

depend on technology, because technology provides convenience and makes human work more 

efficient (Munawaroh, 2010; Oktaviyanthi et al., 2017). In the world of education, technology has 

many benefits that support a more interactive teaching and learning process (Lin et al., 2017; 

Riwayadi, 2013). However, Indonesia still relies heavily on teachers as the center of educational 

life. Therefore, with the development of this era, teachers must also be able to improve their 

ability to use technology as a support for learning (Kirana, 2011). 

Utilization of ICT in education can improve and optimize skills, so that later they can be 

applied in various subjects in schools. Each subject has a different curriculum, the existence of 

this cross-curriculum aims to deal with the development of people's lives towards the era of 

globalization (Chu et al., 2016; Lee et al., 2016). This is because ICT is one of the primary human 

needs in this era of globalization. Therefore, students need to be equipped with these skills to 

make it easier for students to understand the material taught by the teacher (Ramli, 2012). Besides 

making it easy for students to understand, it is hoped that teachers will also have skills in using 

and developing learning media. For this reason, teachers also need to have the provision of 
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knowledge and skills in understanding various types of learning media. This media will later 

assist teachers in communicating with students to be more interactive so that learning objectives 

will be achieved easily (Putra et al., 2016; Wanner & Palmer, 2015).  

In order to activate the process of modernization and improve the quality of education, 

changes are needed as well as a breakthrough in the mindset that is driven by teachers in the 

teaching and learning process. Currently, teachers are required to be able to create learning that 

is creative, interactive, and fun (Beaver et al., 2015; Munawaroh, 2010). To create these activities, 

teachers need to have good mastery in the field of technology in carrying out indoor or outdoor 

(Candra et al., 2017; Dewi & Hilman, 201). This was done with the aim of stimulating the 

psychological and physical development of students in the modernization era by utilizing 

technological developments (DANIM, 2010).  Today's teaching and learning process is more 

inclined towards modernization activities with the help of sophisticated technology. The 

existence of this technology is expected to make it easier for young children to explore the 

potential that exists in each student, as well as their interests and talents (Riwayadi, 2013; 

Sugiyanto et al., 2015; Sumarmo, 2014).  It is packaged in an interactive, effective, inspiring, fun, 

constructive and meaningful way. In addition, through this technology, it is hoped that early 

childhood will have life skills (Hidayat et al., 2013; Sudjana & Rivai, 2001).  

Basically, the teaching and learning process that utilizes this technology has a positive 

impact not only on students but also on teachers. The use of ICT provides opportunities and 

opportunities for educators to be able to develop and improve their competencies (Febriana, 

2019). One of the competencies that can be improved by teachers is pedagogic and professional 

competence (Idris Dosen Tarbiyah STAI Luqman Al Hakim Surabaya, n.d.). The use of ICT in the 

teaching and learning process is proclaimed to be able to overcome learning problems that exist 

in the field. There are several things that become problems in the learning process in the 

classroom, one of which is the less optimal role of the teacher in utilizing ICT in each process 

(Vernon S. Gerlach, Donald P. Ely, 1980). One form of effort that can be carried out by teachers 

in utilizing technology in the education sector is to utilize ICT in learning according to the 

optimal level of student development (Miftah, 2013).  

The hope of using and utilizing information and communication technology (ICT) is to 

become an alternative solution to contemporary learning. Even though trying to transform to 

keep up with current learning, these alternatives must still be appropriate to the age of students 

by paying attention to their characteristics and development (Riwayadi, 2013). Optimizing the 

use of this technology is one form of effort to stimulate student development to the fullest 

(Munawaroh, 2010). Therefore, it is hoped that by intensifying the use of ICT in learning, 

students can understand well the use of technology. Understanding the proper and targeted use 

of technology can help the teaching and learning process in schools. The real form of utilizing 

ICT development is to utilize it as a required learning media. The information and 

communication technologies used are audio-visual media, internet, media players, and 

computers  (Ramli, 2012). This is predicted to be an alternative to creating fun learning for 

students which of course cannot be separated from the role of the teacher (Munawaroh, 2010). 

Structure the introduction around your theme (Febriya et al., 2015; Mózo, 2017). The introduction 

should reflect the state of the art, show the literature gap, and how your study improves the 

drawbacks of the previous study (Subroto, 2011). Explain any related variables, definitions of 

key terms, and previous studies of similar themes as the literature review of your study. 

Conclude this section with your research questions. 
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RESEARCH METHODE 

This research is a qualitative-research using descriptive analysis techniques with literature 

review. Researchers want to describe the role of a teacher and how to use Information 

Communication Technology (ICT) media in implementing mathematics learning in the Digital 

Age. The research was conducted in May 2018. The data collected came from scientific journals 

related to the role of a teacher in learning mathematics, digital technology in education, and the 

use of technology in education, as well as digital-based learning media. The data obtained were 

then analyzed using descriptive analysis methods. The analytical method used is to describe the 

facts from theoretical studies of research results that have been carried out by previous 

researchers. This article analyzes the Role of the Teacher and Media Information 

Communication Technology (ICT) in the Implementation of Mathematics Learning in the 

Digital Age. 

 
RESULTS AND DISCUSSION 

Finding 

Teacher Competency 

Competency is a combination of several aspects, namely knowledge, skills, values, and 

behavior that is described by behavior in working and on duty (Rho et al., 2015; Samadi et al., 2015). 

Another opinion states that competence is a certain ability that is professionally relevant and must 

be owned by a certain worker to be said to be capable of carrying out tasks in a particular field  

(Ismail, 2010). Professional nature is characterized by skill, skill, accuracy, and the success of 

every action. The nature of responsibility must be marked by the accuracy of each task given from 

the point of view of science, technology and ethics. According to the Government Regulation of 

the Republic of Indonesia no. 78 of 2008 concerning Teachers states that "competence is a set of 

knowledge, skills and behaviors that must be owned, internalized and mastered by teachers or 

lecturers in carrying out professional tasks" (Gao et al., 2014; Hakala & Myllymaki, 2016) 

Based on several opinions of experts it can be concluded that competence teacher is the 

knowledge, skills, and abilities possessed by a teacher so that the teacher can carry out activities 

based on affective, cognitive, and psychomotor. Basically teacher competency standards were 

created with the aim of producing competent and professional teachers. 

 

Teacher Competency Standards 

 In general, teachers must be able to fulfill 2 categories, namely having capability and loyalty. 

Capability here means that teachers must have proficiency in the knowledge they are involved in, 

know the theory and techniques of good teaching methods starting from planning, implementing, 

to evaluating. Loyalty here means that the teacher is loyal to all existing assignments regardless of 

activities in the classroom or outside the classroom. The following are the competencies that must 

be possessed by teachers according to the Teacher and Lecturer Law and Government Regulation 

No. 19 of 2005: 

a. Pedagogic Competence: In Law no. 14 of 2005 concerning Teachers and Lecturers it says 

that pedagogic competence is "the ability to manage student learning". This competency is 

a competency possessed by the teacher in managing learning (Kirana, 2011; Qian & Clark, 

2016).  

b. Personality Competence: Teachers as educators have the main responsibility for teaching, 

teachers must also have a good personality because later it will affect the results of 

developing student potential. The good personality that is spread by the teacher will have 

a positive impact and will be a role model for students and also around. Therefore, the 

teacher will later become a figure who should be "digugu" and "imitated" which means that 
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the teacher's words will be listened to by students, and the teacher's behavior will be 

imitated as a benchmark by students (Putra et al., 2016; Zweig et al., 2015).   

c. Social Competence: Social competence is the teacher's skills in communicating orally and 

in writing as well as social skills that can enter all environments, namely students, parents, 

educators, and the surrounding environment (Childs et al., 2015; Purboningsih, 2015). 

d. Professional Competence: Professional competence is the ability possessed by teachers in 

understanding a learning material in order to transfer their knowledge to other students in 

order to master the material being taught (Lonto et al., 2018; Warjanto, 2015) 

 

Functions of ICT 

Media Learning media in the teaching and learning process will make learning come alive, 

more interesting and interactive (Ramli, 2012). Where the purpose of this learning media is to 

facilitate students' difficulties in understanding the learning material being taught. There are 6 

media functions in the learning process, namely: (1) as a teacher's tool to create effective learning 

(Fuchs et al., 2015), (2) the media is an important partition in a lesson (Kim, 2015), the teacher must 

be able to develop existing media, (3) the use of media must be adjusted with learning objectives 

and materials (Pavlovičová & Švecová, 2015), (4) learning media is a learning support tool to attract 

more students' attention (Herawati, 2015; Soegeng & Dewi, 2015), (5) makes it easier for teachers to 

convey material and accelerates students understanding the material, (6) the use of media and other 

equipment the main goal is to make learning activities become more meaningful and qualified 

(Miftah et al., 2018).  

 

Instructional Media Selection Procedures 

There are several principles that need to be considered in the preparation and determination of 

learning media. The following are important things that teachers need to pay attention to in 

determining learning media according to Sudjana and Rivai (Sudjana & Rivai, 2001): 

a. Accuracy with learning objectives, meaning that all media used and arranged must be 

adapted to learning objectives so that learning is more directed and structured 

b. The suitability of the media with the content of teaching materials, meaning that the media 

is structured to support the teacher in conveying the material, therefore the media must be 

in accordance with the concepts, principles, procedures of the material 

c. Ease of obtaining media, meaning that the selected media is easy for teachers to use where 

the media does not cost a lot, and is easy to find. 

d. The teacher's skills in utilizing the media, meaning that the existing media must be able to 

be adapted to the abilities of existing teachers. No matter how good the media is designed, 

if the teacher cannot use all of it, it will be useless. 

e. There is an appropriate time for the use of media, meaning that the media used must be 

adjusted to the available time allocation so that learning becomes more meaningful. 

f. Alignment with students' abilities, meaning that every use of media must consider the 

extent to which students' thinking abilities are so that the material presented can be 

understood. 

In accordance with what was conveyed by Sudjana and Rivai, Erickson also has an opinion 

regarding matters that need to be considered in selecting learning media 

a. Instructional Goals, in the selection of media must be adjusted to the learning objectives 

that have been prepared in the previous curriculum. 

b. Instructional Content, meaning that in choosing and also determining the media to be 

used as a support for learning must be adapted to what material will be taught. 

c. Learner Characteristic, meaning that here student characteristics are an aspect that also 

needs to be considered in determining the media. Each student has different 
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characteristics, as well as learning media. There are 2 characteristics that must be 

considered, namely quantitatively and also qualitatively. Quantitative here means that the 

selection of media must be adjusted to the number of students in each class. For qualitative 

itself, it means that the media must be adjusted to the quality and thinking abilities of 

students. 

d. Media Selection, meaning that the selection of media must be done carefully. Each media 

has its own function according to its portion. The teacher must be smart in choosing, the 

teacher needs to compare the media with one another so that they can find out the 

advantages and disadvantages of each learning media.  

Agreeing with Erickson, Vernon also stated that in determining the media the teacher can choose 

it by using the ACTION reference, which stands for; Access, Cost, Technology, Interactivity, 

Organization, and Novelty  (Vernon S. Gerlach, Donald P. Ely, 1980). 

a. Access 

The ease of accessing media in the process is the most important thing in choosing learning 

media. Not all good media are easily accessible, and not all accessible media are in 

accordance with learning objectives. Therefore it is necessary to consider several things 

before choosing learning media. 

b. Cost 

Cost is an equally important aspect to consider in choosing the learning media used. 

Effective and interactive media are not always expensive, teachers can utilize existing 

objects in the surrounding environment to become an effective learning media but don't 

spend a lot of budget. 

c. Technology 

In determining technology-based media, what matters is not only how sophisticated the 

media is, but also the availability of technology in schools. In addition, what is equally 

important is the ease of use of this technology. For the use of visual media that requires 

high electrical power, it must be a consideration for the teacher in using it.  

d. Interactivity 

Media is not modern sophisticated media, but good media is media that can create 

interactive two-way communication in learning. 

e. Organization 

In the implementation of learning, support is needed from all parties in the school. This 

will greatly affect the quality of existing learning. In selecting media, support from school 

principals or related foundations is also needed so that its application is easier. This will 

later affect the ease of access, funding, and also the facilities that will be provided by the 

school to support teachers. 

f. Novelty 

Novelty is a differentiator of a work that is produced from the works that previously 

existed. This is applied when the teacher chooses the media to be used, the teacher must 

consider what updates are offered from the media. 

 

ICT in Mathematics Learning in Indonesia 

  Mathematics is a subject that is taught at all levels of education where this has the aim of 

instilling students to think logically, analytically, systematically, and creatively in solving 

problems. It's no longer unusual that in the field of mathematics this is a lesson that is a scourge 

for a handful of students, this is because mathematics contains symbols, formulas, and terms that 

need to be understood and memorized. This makes a handful of students avoid math lessons. Using 

ICT media is expected to be an alternative for learning mathematics which is considered a scourge 
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to be a fun lesson. This will make it easier for teachers and students to achieve learning objectives 

in cognitive, psychomotor, and affective aspects easily (Attridge & Inglis, 2013). 

The use of ICT in education is unlimited, everyone has the right to explore ICT for the sake 

of learning continuity. The development of ICT also demands changes, one of which is the 

adjustment of the curriculum. Because of this, several new terms emerged such as e-test, e-

learning, e-library, and so on (Vanden Eng et al., 2015). ICT has a big influence on the education 

sector, ICT has more or less changed the pattern of learning which was originally teacher oriented 

which slowly became more interactive between teachers and students. This ICT media makes 

learning more meaningful which makes it easier for teachers to improve student abilities and 

accommodate student differences in terms of learning. Some students really need this ICT media 

in understanding a learning material because they are more imaginative and creative (Supianti, 

2018). The hope is that the use of this media will be for teachers and students to be able to further 

explore existing abilities and potentials into great abilities. 

The following presents the differences between teachers in teaching and students in 

learning after ICT has changed more or less the educational process in Indonesia(Fitriyadi, 2015):  

 

 Table 1. Changes in the Teacher's Role in Digital-Based Learning 

Changes in the Teacher's Role 

Primary source of information, delivered in a 

lecture 

Facilitator in learning 

 

Teacher takes full control in learning 

 

Students are freed to explore what they have 

independently and responsibility 

 

Table 2. Changes in the Role of Students in Digital-Based Learning 

Changes in the Student's Role 

Only as passive recipients of information 

 

Actively looking for learning resources 

independently, active in every process 

Processing information on their own and for 

their own interests 

Discussing with colleagues to solve problems 

and process information 

 

In learning mathematics at school, the functions of ICT media are grouped into 3 functions, 

namely (Riwayadi, 2013):  

1.  Independent learning media, an example of which is included in independent learning 

media is an interactive CD where students can explore the contents of the media 

themselves. 

2.  Learning aids, technology that is used as a learning aid media is software that can be 

developed into many alternative learning media. 

3.  Learning resources, are all technology-based learning resources in the form of the internet 

and all of its contents. The internet is a very large source of information, where all 

information can be accessed easily there. Examples of information that can be accessed 

online are: online journals, online courses, etc. 

Application of learning using e-learning is closely related to the use of ICT in learning. ICT 

media is used as a tool that helps the learning process. It aims to create efficient, attractive, 

effective, and communicative learning (Miftah et al., 2018). output in its application is good 

learning outcomes and students' skills in communicating in a more effective way that minimizes 

costs and also labor. The use of ICT in several schools has been supported by adequate computer 

laboratories and internet access, and there are also a handful of schools that have their own e-

learning (Supianti, 2018). Several things that have been widely used by teachers in utilizing 

information technology are: (1) the use of PowerPoint in delivering material; (2) giving 
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assignments or exercises to students by searching for resources via the internet; (3) the use software 

learning support application GeoGebra, Mathlab, etc.; (4) some teachers whose schools have e-

larning have used it in learning but it is not optimal (Supianti, 2018).  

 

CONCLUSION 

Based on the presentation of several literature studies that have been conducted, it is 

confirmed that information and communication technology (ICT) makes a major contribution to 

the learning process. Structured information and communication technology (ICT) in a teaching 

and learning system can make it easier for students to understand the material presented by the 

teacher. A good understanding of the material is expected to generate interest in student learning 

to play a more active and communicative role in each process. However, the implementation in the 

field is not as easy as people have imagined. Not only teachers and students play a role in the 

learning process, but also the role of learning psychology experts, as well as technology experts. 

The existing components will become strong and produce quality successors to the nation if all of 

them give their best for Indonesian education. In other words, educators, psychologists, and 

technology experts are one unit and become a solid team to work hand in hand in order to create 

learning for students according to expectations and targets. 
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