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1. INTRODUCTION

Only a few published articles were found talking about mathematics education in
marginalised contexts (Howley, Howley, & Huber, 2005). It means, more attentions are
needed to improve the quality of mathematics education in marginal regions. More
collaboration is needed, both practically and academically, in mathematics education in
marginal contexts (Bush, 2005; Nicol, Archibald, & Baker, 2013). A small part to contribute
in solving mathematics education issue in the marginal region is to depict mathematics
teachers’ perception of using ICT as learning media in their classroom.

Learning media is a tool to deliver learning information that is designed so that it can
help students understand the subject (Muhson, 2010), as well as a communication tool for
interaction between teachers and students in the learning process (Ahern, 2016). The purpose
of learning media use is to stimulate the mind and attention of students (Triyanto, Anitah, &
Suryani, 2013). While, the function of learning media is to accelerate the learning process
effectively, improve quality and concretise abstract material (Nurseto, 2011). The use of
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varied and innovative learning media can increase the joy and love of learning mathematics
(Safitri, Hartono, & Somakim, 2013). The rapid development of technology in the modern
age has become the latest innovation in the learning process. ICT media is one of the learning
media besides teaching aids that are often used in learning mathematics.

The rapid development of technology has an impact on the world of education,
creating expectations to integrate ICT into the classroom; this can change conventional
learning styles (directs-teaching & learning) into constructivist learning (Donnelly, McGarr,
& O’Reilly, 2011; Hismanoglu, 2012; Lin, Wang, & Lin, 2012; Smith, Shin, & Kim, 2017).
ICT-assisted learning is an effective and efficient way of building knowledge so that it helps
teachers create a modern learning context (Eyyam & Yaratan, 2014). Learning by involving
ICT can facilitate students in understanding concepts in theoretical and practical approaches
by using technology such as LED TV, LCD Projectors, Laptops, Tablets, Computers, Mobile
Phones, Internet, etc. (Gautam & Agrawal, 2012). The forms of ICT media used in the
learning process are text, audio, video or images (Blum & Parette, 2015). ICT plays the most
important factor in creating enjoyable and efficient learning to achieve learning effectiveness
so that it can improve learning outcomes. ICT media software in learning mathematics
includes Geogebra, Sketchpad, Microsoft Mathematic, Autograph, and others (Bakar, Ayub,
& Tarmizi, 2010). Learning via the internet is rampant nowadays (Limayem & Cheung,
2011) because the internet is a place of learning to obtain information and knowledge
anywhere and anytime, following various forms of media via the internet such as Ruang
Guru, Zenius, Youtube, Brainly, and Edmodo. There are many benefits obtained by using
ICT (Ali, Haolader, & Muhammad, 2013), most teachers recognise the importance of using
ICT in learning so training is needed so that teachers can integrate ICT effectively in the
teaching and learning process.

ICT becomes one of the important factors in a country's development process
depending on the readiness of infrastructure and the spread of ICT (Alghamdi, Goodwin, &
Rampersad, 2011). In Indonesia, the progress of ICT has developed rapidly. The Tim
Indikator TIK Pusat Litbang PPl (2015) surveyed conditions within households, in
Indonesia, with the use of ICT as follows: (1) have computers in urban regions 41.9% while
rural 19.9% (2) use the internet in urban regions 47.9% while rural 24.7% (3) have mobile
phones in urban regions 90.9 % while rural 78.8%. Based on the survey results, the use of
ICT was still relatively low in rural regions compared to urban regions. This finding has
been supported by several studies; ICT can be experienced throughout Indonesia. Amin
(2016) found the use of the internet in the education sector in the eastern border region using
mobile broadband is as much as 50.4%, while 40.2% of schools are using fixed broadband.
Based on the Ministry Performance Report (Afidah, Doom, & Putri, 2017), a strategy for the
availability of ICT infrastructure and the development of ICT ecosystems has been worked
with villages in the border areas, disadvantaged areas, including local transportation services
available in 4.02% of 222 locations and 3 piloting villages. The development of ICT in the
marginal regions is one of the active missions carried out by the Ministry of Research and
Technology since 2000 among others in the form of Warung Informasi dan Teknologi
(Warintek), Community Access Points (CAP), and Mobil Pusat Layanan Internet Kecamatan
(MPLIK), which by 2013 had a number of 84 stalls scattered in 28 of 34 provinces in
Indonesia (Kusnandar, 2013). All statements above show that only some marginal regions
are occupied with information and technology services.

However, the use of ICT as a learning media in marginal regions has not been realised
comprehensively in almost schools in Indonesia. This is because human resources and
marginal region governance have not contributed fully in the context of developing their
regions (Chaerul & Aisyah, 2014), so that there are many limitations of facilities and
infrastructure owned by marginal regions including the difficulty of getting access to basic
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services, such as education, health, water, infrastructure, transportation, electricity, and
telecommunications (Kementerian PPN/Bappenas, 2016). Despite the problems of the
marginal regions, there are very few marginal regions that have experienced the use of ICT.

Limited access to ICT in marginal areas raises a question about mathematics teachers'
perception of the use of ICT media in learning mathematics in marginal regions.

2. METHOD

This research was conducted by a survey with a quantitative descriptive approach.
Data were collected by a questionnaire adapted and translated from Albalaw (2017). The
questionnaire was translated and checked by an expert from English Department of
University of Muhammadiyah Prof. Dr. HAMKA, Indonesia. The instrument contained
statements of perception of mathematics teachers toward the use of ICT. It consists of two
domains or variables: the use of ICT as a learning media (19 items) and the importance of
ICT as a learning media (27 items). The validity and reliability of the instrument were
checked with the Rasch model. The instrument is valid due to the high PTMEA CORR score
for each item (x > 0.2), and Raw-variance more than 40% and Unexplained-variance less
than 15% for each domain (Linacre, 2011). The reliability of the instrument is high with
Person reliability 0.93, Item reliability 0.98 and Alpha Cronbach 0.98 (Bond, Yan, & Heene,
2020). Data from the questionnaire were processed using the Rasch model assisted with
Winstep application to convert ordinal data into interval data (Sumintono & Widhiarso,
2014). The respondent perception and the item responses are represented on the Wright map
logit (log odds unit) scale such as those given in Figure 1 and Figure 2. The results of
respondents' responses are converted into the form of measure scale values with standard
deviation calculations so that each domain has a different scale as seen in Table 1.

Table 1. Item logit categories

Domain 1: The Use of ICT Domain 2: The Importance of ICT
Mean measure range Decision Mean measure range Decision
0.765 < x Never existed 0.75 < x Unimportant
0.255 < x <£0.765 Rarely 0.25 <x <0.75 Fairly Important
—0.255 < x £ 0.255 Sometimes —-0.25<x <0.25 Somewhat Important
—0.765 < x < —0.255 Mostly —-0.75 < x < —-0.25 Important
x < —0.765 Always x < —0.75 Very Important

Due to the limitation to reach population of mathematics teachers in marginal regions
of Indonesia, this research was using convenience sampling that consisted of 84 mathematics
teacher respondents in the marginal regions with levels of schools ranging from elementary
(D), junior high (P), to high school (A) spread from western to eastern Indonesia; the number
of respondents in each region can be seen in Table 2. The geographical locations in western
Indonesia include Sumatra, Java, Kalimantan, and Bali Province. Geographical locations in
eastern Indonesia include Sulawesi Island, Maluku Province, West Nusa Tenggara Province,
East Nusa Tenggara Province, and Papua Island.
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Table 2. Grouping data based on respondent geographical location and level of school

. . Level
Geographical Location Total
D P A
East 2 24 8 34
West 27 17 6 50
Total 29 41 14 84

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1. Types of ICT as a learning media

The type of ICT used in mathematics learning activities in marginal regions based on
geographical location in Table 3 shows that Microsoft Office is most used in western
Indonesia with 11 people compared to eastern Indonesia with four people with a percentage
of 17.86% users. This is different from eastern Indonesia, where the type of ICT media most
used is mathematics software with a total of 8 people while in western Indonesia there are 5
people with a percentage of users of 15.48%. However, there are still many mathematics
teachers in marginal areas who did not use ICT media in mathematics learning, with a
percentage of 50.00% of the total respondents. The majority of marginal regions
mathematics teachers are not using any ICT or even digital media during teaching
mathematics. This seems due to the constraint of facility and communication access.

Table 3. Types of ICT media based on geographical location

. Location
Media Total Percentage
East West

Electronic Book 1 0 1 1.19%
Social Media 0 2 2 2.38%
Microsoft Office 4 11 15 17.86%
Online Media 3 11 13.10%
Mathematics Software 8 13 15.48%
Not using 18 24 42 50.00%

Total 34 50 84 100.00%

The most common media used within the regions is Microsoft Office, especially in
the western part of Indonesia. The teachers use PowerPoint to present their works, or they
use Word to show the teaching materials they wrote or took from internet/digital sources to
their students. Meanwhile, mathematics software is more prevalent in eastern Indonesia.

The type of ICT based on the Level of Education used in learning mathematics in the
marginal regions in Table 4 shows that the use of ICT media in mathematics learning for the
elementary school level (D) is widely used, namely six people use online media. For the
junior high school level (P), the use of ICT media which is widely used in learning
mathematics is mathematics software, as many as 10 out of 13 users. Whereas for the high
school level (A) there are two ICT media which are widely used in mathematics learning, as
many as 3 out of 15 users of Microsoft Office and 13 users of mathematics software.
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Table 4. Types of ICT Media based on School Levels

Level Education

Media Total Percentage
D P A

Electronic Book 0 1 0 1.19%
Social Media 1 1 0 2 2.38%
Microsoft Office 4 8 3 15 17.86%
Online Media 6 4 1 11 13.10%
Mathematics Software 0 10 3 13 15.48%
Not using 18 17 7 42 50.00%

Total 29 41 14 84 100.00%

The types of ICT used in mathematics learning are grouped based on geographical
location and education levels in Table 5. It can be seen that the ICT media that are widely
used in western Indonesia are online media with 6 users found in D. While for eastern
Indonesia, Mathematics software is most widely used with 6 users in P.

Table 5. Types of ICT Media based on Geographical Location and School Level

. East West
Media ICT Total

D P A D P A

Electronic Book 0 1 0 0 0 0

Media Social 0 0 0 1 1 0
Microsoft Office 0 3 1 4 5 2 15
Online Media 0 3 0 6 1 1 11
Mathematics Software 0 6 2 0 4 1 13
Not using 2 11 5 16 6 2 42
Total 2 24 8 27 17 6 84

3.1.2. The usage of ICT as a learning media

The questionnaire data distribution consisted of 19 items of statements regarding the
use of ICT as a learning media. The variable map in Figure 1 shows the item that was most
difficult to be agreed upon by respondents is item number 6. In comparison, the items that
were most approved were item numbers 17 and 3.
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Figure 1. Variable map of the use of ICT as a learning media

Table 6 shows the logit standard deviation values according to the item logit category
of respondents' responses in Table 1. From Table 6, it is known that there are six items in
the category of ‘rarely’ use (Numbers: 4, 6, 12, 13, 14 and 16). While the ‘always’ usage
category contained three items (No: 3, 5 and 17). In addition, it can be seen that there are 14
items that are categorised as ‘rarely’ and ‘sometimes’ and five items that are categorised as
‘always’ and ‘mostly’.

Table 6. Domain 1: The use of ICT as a learning media

No Items Logit Value  Most Responses

1. luse ICT as one of my methods in teaching -0.17 Sometimes
mathematics

2. | give students my social media contact -0.17 Sometimes
information at the beginning of the semester

3. lencourage students to learn mathematics -0.83 Always
through ICT

4, I encourage students to follow an online 0.60 Rarely
learning forum

5. I give students an idea about the necessary -0.77 Always

websites and apps for learning mathematics
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No Items Logit Value  Most Responses

6. Irecognise students’ academic improvement 0.71 Rarely
through ICT

7.  Bythe use of ICT, I implement the concept of 0.15 Sometimes
cooperative learning

8. I deliver the content of the courses to my 0.19 Sometimes
students through ICT

9.  lgive students a chance to cooperate learning 0.06 Sometimes
through the use of ICT

10. Isolve students’ learning problems through ICT -0.04 Sometimes

11. | teach some parts of the math course using ICT -0.23 Sometimes

12. | give students extra-curricular activities 0.32 Rarely
assigned through ICT

13. [l assign students in groups to discuss and solve 0.57 Rarely
math problems through ICT

14. | prepare quizzes for students and tell them to 0.64 Rarely
do it through ICT

15. 1 design courses using ICT 0.25 Sometimes

16. | train students to discuss and explore the 0.60 Rarely
concept of mathematics through ICT

17. ICT gives me other ways of teaching math -0.89 Always

18. | give students the chance to search for -0.38 Mostly
information using ICT

19. I use social media in exchanging mathematics -0.62 Mostly

teaching strategies with my colleagues

The value distribution in general of the perception of mathematics teachers in the
marginal area towards the use of ICT media in Figure 1 shows that by using ICT the way of
teachers teaching became more varied and not monotonous.
The distribution of data based on school levels shows that those who have high
perceptions of ICT are found in junior high schools (P) by 61.54% of a total of 13 people.
At the most moderate perception, there is 54.55% of the total of 44 people in junior high
school (A). Whereas, the lowest perception is at elementary school (D) level that is 48.15%
of 27 teachers, as shown in Table 7.

Table 7. Perception of the use of ICT based on School Level

Level
Category Total
D P A
High 4 8 1 13 15.48%
Medium 12 24 8 44 52.38%
Low 13 9 5 27 32.14%
Total 29 41 14 84 100.00%

The perception of mathematics teachers in the marginal area towards the use of ICT
media based on geographical location is that those who have a high perception are located
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in western Indonesia (W) by 69.23%. Likewise, for medium and low perception is also the
case in by western Indonesia (W) by 61.36% and 51.85%. This can be seen in Table 8.

Table 8. Perceptions of The Use of ICT based on Geographical Location

Location
Category E W Total
High 4 9 13 15.48%
Medium 17 27 44 52.38%
Low 13 14 27 32.14%
Total 34 50 84 100.00%

The perception of mathematics teachers in the marginal area towards the use of ICT
media based on school levels and geographical location (see Table 9) illustrates that high
perceptions were found in junior high schools (P) in western Indonesia (W) by 38.46% of
respondents. The medium perception category lies in junior high school (P) level in eastern
Indonesia (E) by 34.09%. Whereas for the low category owned by elementary school (D)
respondents in western Indonesia (W) as much as 40.74%.

Table 9. Perception of the use of ICT based on school level and geographical location

D P A
Category Total
E wW E w E W
High 0 4 3 5 1 0 13 15.48%
Medium 0 12 15 9 2 6 44 52.38%
Low 2 11 6 3 5 0 27 32.14%
Total 2 27 24 17 8 6 84 100.00%

3.1.3. The importance of ICT as a learning media

Questionnaire data distribution consisted of 27 items of statements regarding the
importance of using ICT as a learning medium, and there were 84 respondents of
mathematics teachers in the marginal regions ranging from elementary school (D), junior
high school (P) and high school (A) scattered from western Indonesia (W) to Eastern
Indonesia (E). The variable map in Figure 2 shows that the items that are most difficult to
be agreed upon by respondents are items number 17 and 2. In contrast, item that is highly
approved is item number 9.
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Figure 2. Variable map the importance of ICT as a learning media

While Table 10 shows the standard logit deviation values according to the item logit
category of respondents' responses in Table 1. From Table 10, it is known that there are three
items in the ‘unimportant’ category (No. 2, 17 and 18). While the category of usage is ‘very
important’ there is 1 item (No. 9). In addition, it can be seen that there are 15 items that are
categorised as ‘fairly important’ and ‘somewhat important’ and nine items that are
‘important’ and ‘very important’.

Table 10. Domain 2: The importance of using ICT as a learning media

No Items Logit Value  Most Responses
1 I use ICT in teaching math -0.67 Important
| give students my social media contact 1.09 Unimportant
information at the beginning of the semester
3 I encourage students to use ICT more than the 0.44 Fairly Important

other ways
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No Items Logit Value  Most Responses
4 ICT makes it easy for students to communicate 0.31 Fairly Important
within groups
5 | give students an idea about necessary apps and -0.04 Somewhat Important
math learning website
6 Some students advance/improve because of their -0.22 Somewhat Important
use of ICT
7 ICT is important for students’ learning -0.33 Important
advancement/improvement
8 I encourage students to seek inspiration when -0.15 Somewhat Important
they used ICT
9 Using ICT makes learning to be more amusing -0.99 Very Important
10  Using ICT helps to build students’ collaborative -0.36 Important
methods and skills
11 ICT helps students by delivering the content of -0.55 Important
math’s courses
12 ICT helps me to facilitate the presentation of -0.67 Important
information
13 ICT helps in considering individual differences 0.17 Somewhat Important
among students
14 ICT gives students the chance to cooperate in 0.14 Somewhat Important
learning
15 ICT gives me a chance to solve students’ -0.04 Somewhat Important
problems about learning mathematics
16 | teach the content of some courses through ICT 0.07 Somewhat Important
17 | give students extracurricular activities through 1.09 Unimportant
ICT
18 I assign students in groups to discuss and solve 0.90 Unimportant
mathematics problems through ICT
19 ICT helps me in preparing quizzes and 0.54 Fairly Important
conducting them through ICT
20 I designed the math course using ICT 0.38 Fairly Important
21 Using ICT helps students gain more confidence 0.07 Somewhat Important
22 Using ICT gives students important life -0.36 Important
experiences
23 Using ICT equips students with the skills for -0.07 Somewhat Important
discussion and debate
24 ICT equips students with the skill of self-learning -0.25 Important
25 ICT helps in creating a variety in math-teaching -0.33 Important
methods
26 ICT pushes students to learn -0.18 Somewhat Important
27 ICT helps students gain social skills 0.03 Somewhat Important

Based on responses shown in Table 10, it can be seen that the teachers mostly agree
that ICT plays an important role to make the learning process to be more interesting and
enjoyable for students.
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The distribution of data based on school levels shows that those who have a high
perception of the importance of using ICT as a learning media are found at the junior high
school level (P) by 72.73% of a total of 11 people. At the most moderate perception, it has
at the junior high school level (P) 46.43% of the total of 56 people. Likewise, the lowest
level of perception was in junior high school level (P), namely 41.18% of 17 people, as
shown in Table 11.

Table 11. Perceptions of the importance of ICT based on school

Level
Category Total
D P A
High 3 8 0 11 13.10%
Medium 21 26 9 56 66.67%
Low 5 7 5 17 20.24%
Total 29 41 14 84 100.00%

The perception of mathematics teachers in the marginal area towards the importance
of ICT media based on geographical location is that those who have a high perception are
located in western Indonesia (W) by 72.73%. Likewise, for moderate perception found in
western Indonesia (W) which is 67.86%. Whereas in the low perception owned by eastern
Indonesia (E) was 76.47%. This can be seen in Table 12.

Table 12. Perceptions of the importance of ICT based on geographical location

Location
Total
Category E W
(N) (%) (N) (%) (N) (%)
High 3 27.27% 8 72.73% 11 13.10%
Medium 18 32.14% 38 67.86% 56 66.67%
Low 13 76.47% 4 23.53% 17 20.24%
Total 34 100.00% 50 100.00% 84 100.00%

Mathematics teachers’ perception in the marginal area on the importance of ICT
media based on education level and geographical location as seen in Table 13 illustrates that
high perceptions were found in junior high schools in western Indonesia by 45.45%. On the
perception at the elementary school level in western Indonesia by 35.71%. Whereas for low
perception, there is a junior high school level in eastern Indonesia that is 41.18%.

Table 13. Perceptions of the importance of ICT based on education level and
geographical location

D P A
Category Total
E W E W E W
High 0 3 3 5 0 0 11 13.10%
Medium 1 20 14 12 3 6 56 66.67%
Low 1 4 7 0 5 0 17 20.24%
Total 2 27 24 17 8 6 84 100.00%
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3.2. Discussion

This study found that the majority of marginal regions mathematics teachers are not
using any ICT or even digital media during teaching mathematics. The constraint of facility
and communication access are common limitations in marginal regions (Kementerian
PPN/Bappenas, 2016). This can be understood by looking at the situation in the regions that
many mathematics teachers do not utilise ICT in mathematics classrooms. In addition, a
study by Perbowo, Maarif, and Pratiwi (2019) shows that the perception of marginal regions
mathematics teachers on the use of manipulative tools is higher than on the use of ICT.

Most marginal region mathematics teachers are choosing Microsoft Office to help
their teaching since Microsoft holds the biggest office software market over the globe
(Gandal, Markovich, & Riordan, 2018); obviously, Microsoft Office software becomes the
most common bundle for a personal computer or laptop unit and does not require internet
access to be operated. This software is sometimes considered as the standard software for
the requirements for successful e-learning (Waterhouse & Rogers, 2004).

In line with Lawrence and Tar (2018), the utilisation of ICT provides more
opportunities for teachers to improve the quality of teaching and learning environment. In
addition, the findings show that the teachers would promote the use of ICT to students to
help them learn mathematics.

The use of ICT media as a medium of mathematics learning is dominated by western
Indonesia because there has been more developement and improvement for the access of the
community to ICT, compared to eastern Indonesia, especially in Garut district and Riau
Province (Djuwendah, Hapsari, Renaldy, & Saidah, 2013; Syahza & Suarman, 2013).
According to Tossavainen and Faarinen (2019), ICT adds more positive value in
mathematics classroom while traditional teaching of mathematics is more or less boring. On
the contrary, teachers tend to mind giving students their social media contact information.
They see this as an unimportant matter in mathematics teaching and learning. In addition,
teachers also assume that giving extra activities for students to discuss and doing
mathematical activities through ICT as another unimportant case. Teachers must be aware
that ICT not only can increase student motivation (Tossavainen & Faarinen, 2019), but also
can enhance students’ understanding and mathematics proficiency (Drijvers, Boon, & Van
Reeuwijk, 2011; Widodo et al., 2019).

The rapid development of digital media, especially ICT, is affecting the way in which
humans live and learn (Voogt & Roblin, 2012). Mathematics teachers, especially in marginal
regions, need to continuously transform and adapt in order to comply with the competencies
needed for industrial revolution 4.0 in the 21st century. The findings of this study show that
marginal regions mathematics teachers do not have a high perception of adopting ICT in
their teaching. In addition, they do not have enough concerns about the role of ICT in
promoting students' performance and proficiency in mathematics. We assume that it is
because of all barriers and limitations they face in their region. Yet, they must be able to deal
with the situation.

The challenge for the future is to give a handful of designs to teach mathematics in
marginal regions; a design that can optimise the learning environment within the regions.
Thus, further studies for teaching and learning designs that are suitable in marginal regions
are needed; whether it involves digital media, hands-on manipulative tools or any media that
can help teachers to teach mathematics as concrete as possible. Thus, at least there are two
factors that needed to be considered in order to create the most suitable teaching design for
mathematics classrooms in marginal regions which are learning environment and realistic
mathematics context.
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4. CONCLUSION

The study findings indicate that most marginal regions mathematics teachers are still
not utilising ICT or any other digital media in their teaching. Most teachers who use ICT are
using Microsoft Media since this software is common and does not require internet access
to be operated. In specific, online media is mostly used in teaching mathematics for primary
school, while mathematics software for secondary school and Microsoft Office for senior
high school. The perception of mathematics teachers in the marginal regions towards the
domain of the use of ICT can be categorised as ‘medium’ which is dominated by secondary
school mathematics teachers in marginal regions of eastern Indonesia. The teachers are used
to adopting ICT in teaching mathematics regularly. In comparison, the perception of
mathematics teachers in the marginal area on the importance of ICT can be categorised as
‘medium’ which is dominated by elementary mathematics teachers in the marginal region of
western Indonesia. Teachers assume it is just fairly-important for ICT media to be used in
mathematics teaching and learning. Based on this research it was found that the perception
of mathematics teachers in the marginal area towards the importance of ICT media in
mathematics teaching and learning is in the category of ‘medium’ and responses in both
domains were dominated by ‘sometimes’, that is the marginal regional mathematics teachers
assumed non-ICT normal and only performed some activities learning mathematics with
ICT media.
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