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Distance learning is a learning process that allows students and instructors are in different 

physical locations. During the COVID-19 pandemic, various countries including Indonesia 

chose the distance learning option to avoid the spread of the pandemic. However, the 

implementation of distance learning is not without problems. In Indonesia, the problems to 

implement distance learning are enormous both in terms of equitable distribution of 

infrastructure and costs for accessing the internet. To overcome these problems, research 

about best distance learning tools and its implementation strategy is really needed. 

Therefore, this research aimed to analyze the strategies and tools for implementing distance 

learning that reliable and cost-effective for the student at the same time. Based on research 

that has been conducted by analyzing questionnaire surveys of 256 students in Indonesia, 

this research recommends tools combination strategy consists of Google Classroom tool as 

a learning app, Whatsapp group as broadcast messaging and Zoom as a video conference 

media for distance learning. This research also recommended to maximize the e-

learning/learning app features for theoretical lessons and consider video conference just in 

practical lessons so that the distance learning costs become cheaper for students. 
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1. INTRODUCTION

Pandemic COVID-19 has impacts various fields including 

education in the world. Various countries adopted a policy to 

change physical face-to-face teaching methods into distance 

learning to prevent the spread of a pandemic. Distance 

learning its self is learning process that allows instructors and 

students in different physical location [1]. In Indonesia, the 

distance learning policy is called “Belajar dari Rumah” 
(Learning from Home) contained in circular letter of the 

Indonesian Ministry of Education and Culture Number 

701/LL7/AK/2020 [2].  

Distance learning policy raises problem in Indonesia. The 

first problem is wide variety of tools that biased for students 

because student have to move between tools depending on 

what tool is used by an instructor on a subject [3]. This happen 

because the sudden distance learning policy, many educational 

institutions at various levels are not ready yet to apply distance 

learning [4] and letting instructors choose their respective 

tools such as Moodle, Google Classroom and Edmodo [5, 6]. 

The second problem is the raise complaints from students and 

instructors related to internet costs in conducting distance 

learning [7]. These problems, become important issues to 

implement distance learning in Indonesia. 

The problems and issues on tools selection for distance 

learning and its implementation strategy have attracted various 

researchers in the world [8]. Research by Khajitpan in 2018 

tried to analyze the needs of systems and telecommunications 

to implement distance learning. This research proposes a 

prototype called enhanced Telecom Operation Map (eTOM) 

[9]. This prototype is claimed to be able to support 

videoconference learning through mobile and desktop devices. 

Another distance learning prototype was proposed by Artur, 

the prototype works by combining IT infrastructure and cloud 

infrastructure to deliver the service to any devices used by the 

student [10]. However, the implementation of the prototype 

requires more infrastructure devices and managements which 

is not cost-effective for educational institutions [11]. 

Research in cost-effective distance learning is then 

conducted by Kazuya. Kazuya proposed a remote class design 

based on low-cost computing infrastructure [12]. Kazuya's 

research utilizes the Internet network in general and uses 

Google Hangout tools as a video conference media. The 

results of the experiments conducted found that respondents 

had difficulty in following the learning process because of the 

limited audio and video quality [13]. This problem occurs 

because the remote class that is carried out still gathers 

students in one physical class and learns through one screen 

and speakers [12]. This reason also makes the method 

proposed by Kazuya doesn't suit for using in Indonesia during 

the pandemic, students need to learn for different locations. 

Distance learning using free tools without infrastructure 

investment was carried out by Febrianti in 2017 [6] who tried 

to apply distance learning with Edmodo tools in Indonesia. 

This study found that students in Indonesia are not very active. 

There are two factors cause this, the first is limitation on 

internet access and the second is weak motivation for distance 

learning [6]. The lack of motivation can be caused by the 

absence of video conference interactions during the distance 

learning process between students and instructors [14]. 
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The interaction between students and instructors is essential 

in distance learning [15]. Research by Titan proves that 

distance learning with active communication and instructors 

provides better results [16]. However, free tool that provide 

both online classroom and video conferencing features are still 

hard to find. Tools combination can be the solution to the case. 

Research on tools combination for distance learning was 

conducted by Amer, this research proposed a distance learning 

system using Google Cloud Infrastructure [17]. There are 

several tools from Google that can be used for distance 

learning such as Google Hangout for video conferencing, 

Google Forms for quizzes, and Google Drive for content 

sharing. The results of this study concluded that Google Cloud 

Infrastructure can be used for distance learning. However, for 

special needs such as attendance, universities still have to 

make their own because they are not yet available by default 

on Google. Using cloud infrastructure as well, Laurynas 

carried out the use of Amazon Web Service (AWS) as a server 

to maintain stability and access for students [18]. Although 

this research’s result claimed the proposed method can provide 
stable and flexible distance learning, the tools must still be 

developed by education institutions and also always need to be 

maintained. 

Some researchers described previously shown that distance 

learning can be done with any tool that fulfills aspects of 

learning such as assignments, quizzes, discussions to face-to-

face meetings through video conferencing as shown in Figure 

1 [16]. However, Indonesia has other aspects that must be 

considered such as the condition of Internet network 

infrastructure in terms of quality and costs [19]. So the tools 

used must be complete in terms of features and also have good 

quality on heterogeneous networks in terms of both speed and 

cost. The tools used for distance learning must also be easily 

implemented by educational institutions with minimal costs 

[20]. 

 
 

Figure 1. Learning activities [16] 

 

This research aimed to formulate tools recommendation and 

implementation strategies for cost-effective distance learning 

that can be used by educational institutions so that all students 

can participate in learning well. The research conducted by 

analyzing questionnaire surveys of college students from 

various fields and regions in Indonesia on their experiences 

following distance learning during the COVID-19 pandemic. 

The results then become recommendation of tools and 

strategies for distance learning. 

This paper is organized as follows. Section 2 explains the 

research method used. Section 3 explains the results of the 

analysis and findings from the data obtained. Finally, section 

4 concludes this entire study. 

 

 

2. METHOD 
 

There are three main stages in this research, namely the 

develop survey questionnaire, data collection process and 

analysis of the survey results as show in Figure 2. The outcome 

of these stages is to obtain tools recommendations and cost-

effective implementation strategies for distance learning.  

 

 
 

Figure 2. Research method flow 

 

Each stage of the research can be described as follows: 

 

2.1 Develop & design the survey questionnaire 

 

This research used two types of data instrument, the two 

instruments are open-ended and close-ended which both of 

them used as pre-requisite analysis of the main data. The first 

instrument is about quality and cost of internet access and the 

second instrument is about online learning tools used by 

students. 

Each instrument used open questionnaire method for data 

collection of students’ perception and opinions towards online 
learning. Contents of each instrument validated by Aiken 

which shows its number on 0.87 with 6 raters in language, 

technology, and education field. Meanwhile its test construct 

used SPSS STATISTIC 23 to find out the dimension which 

formed that the data came from the same factor / latent [21]. 

As the final two instruments used in this research can be 

described as follows: 

 

2.1.1 Survey content of internet and network access 

Infrastructure are one of the key factors of the success of 

distance learning [22]. Without internet infrastructure distance 

learning cannot be run [23]. Therefore, knowing the readiness 

of network infrastructure of students to access distance 

learning is really important [24], especially in developed or 

low-medium income country [25]. The expected outcome of 

this section is implementation strategy of distance learning 

that is cost-effective for students. As for the questions can be 

shown in Table 1 below: 
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Table 1. Questions list about internet and network access 

 
Code Questions and Answer Choices  

PI-1 What type of internet provider do you use? (Dedicated 

Internet/Mobile Data) 

PI-2 How is your current internet speed for distance learning? 

(Fast / Enough / Slow / Very Slow) 

PI-3 How much is the internet cost of the package / quota that 

you use to access distance learning each month? (< Rp. 

50.000 / Rp. 50.000 – Rp. 100.000 / Rp. 100.000 – Rp. 

200.000 / Rp. 200.000 – Rp. 300.000 / > Rp. 300.000) 

PI-4 Is that expensive for you? (Expensive / Inexpensive) 

PI-5 Is there a policy (free package / quota / free WIFI) to 

support distance learning? (Yes / No) 

 

2.1.2 Survey content of the use of online learning tools 

The second part of the survey questionnaire is intended to 

find out the use of distance learning tools used by students, 

instructors and universities. This survey part can give this 

research insight about reliable tools for distance learning and 

to ensure the technological skill both student and instructor, 

both are important for distance learning [26, 27]. At the end, 

recommendations of the best tools for distance learning in 

accordance with the conditions of Indonesia's can be suggested. 

As for the questions can be shown in Table 2 below: 

 

Table 2. Questions list about distance learning tools 

 
Code Questions and Answer Choices 

PT-1 Has the campus provided a good e-learning system? (Yes / 

No) 

PT-2 If your campus' e-learning isn't good, what tools does your 

lecturer usually use? (Google Classroom / Edmodo / 

WhatsApp) 

PT-3 Are there lecturers who provide distance learning using 

video conference? (Yes / No) 

PT-4 What tools do your lecturers usually use to hold online 

classes in the form of video conference? (Zoom/Google 

Meet) 

PT-5 As a support, what social media do you usually use for 

class-related discussions? (WhatsApp / Telegram / 

Instagram / Facebook) 

 

2.2 Data collection process 

 

Data collection in this study is carried out by distributing 

survey questionnaires that had been made previously to 256 

college students in Indonesia randomly. These students have 

backgrounds from the exact, social and humanities. The 

distribution of the location itself is spread in various regions in 

Indonesia. 

The data is collected within one week between April 6, 2020 

and April 12, 2020. When this data is collected, Indonesia has 

implemented a distance learning policy so that all respondents 

are students who have experience in conducting distance 

learning. 

 

2.3 Survey result analysis 

 

The Analysis of the survey results is done by calculating the 

percentage of the answers to each survey question using 

Equation 1. This is the same method that used by Kazuya [12] 

to analyze survey data. The main factor why this research use 

Kazuya method [12] is because its simplicity and accurate 

result. 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 (%) = 𝑥𝑛 × 100% (1) 

 

In this equation, x represents the total number of samples 

that chose an answer and n is the total sample. This research 

conducts the calculation for each of question in the survey. 

SPSS is used to calculate the result and Ms. Excel is used for 

visualization. The results are then further analyzed to 

determine the correlation of answers. In the end, the results 

analysis can provide knowledge about tools and strategies for 

implementing distance learning in Indonesia. 

 

 

3. RESULTS AND DISCUSSION 
 

The results of this study are divided into three part. The first 

part is the results of surveys related to internet network 

infrastructure support, the second part is the results of distance 

learning survey tools and the last is recommendations 

proposed by this research for distance learning: 

 

3.1 Results of internet access support survey 

 

3.1.1 PI-1: Types of students' internet provider 

The survey results related to the types of internet providers 

used by students to attend distance learning is shown in Table 

3 and Figure 3 below: 

 

Table 3. Detail result of type of student internet provider 

 

Answer Frequency Percent 
Cumulative 

Percent 

Mobile Data 21 8.2 % 8.2 % 

Dedicated Internet 235 91.8 % 100.0 % 

Total 256 100.0 %  

 

 
 

Figure 3. Types of students' internet provider in Indonesia 

 

Table 3 and Figure 3 above show that students in Indonesia 

basically have internet access. However, 91.8% of the students 

still access the internet via mobile data, compared to only 

8.20% who have access to the dedicated internet. This makes 

the internet access speed at 91.80% of the students is still 

unstable and costly. 

 

3.1.2 PI-2: Students' internet speed 

The survey results related to the students' internet speed to 

access distance learning are shown in Table 4 and Figure 4 

below: 
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Table 4. Detail result of student’ internet speed 

 
Answer Frequency Percent Cumulative Percent 

Fast 43 16.8 % 16.8 % 

Sufficient 173 67.6 % 84.4 % 

Slow 31 12.1 % 96.5 % 

Really Slow 9 3.5 % 100.0 % 

Total 256 100.0 %  

 

 
Figure 4. Students' internet speed in Indonesia 

 

Table 4 and Figure 4 show that only 16.8% of students have 

fast internet speeds, while 67.6% have sufficient internet 

access speed for distance learning. However, 12.1% of 

students have slow internet speeds for distance learning. Even 

3.52% of Indonesian students still have very slow internet 

access. This result shows that student will experience 

difficulty in face-to-face explanations through video 

conference. 

 

3.1.3 PI-3: Students' internet access costs 

During distance learning, students spend additional costs for 

internet access. The amount of these additional costs varies 

between students as shown in Table 5 and Figure 5 below: 

 

Table 5. Detail result of student’ internet costs 

 
Answer Frequency Percent Cumulative Percent 

<Rp.50.000 9 3.5 % 3.5 % 

Rp.50.000-

Rp.100.000 
156 60.9 % 64.4 % 

Rp.100.000-

Rp.200.000 
73 28.5 % 92.9 % 

Rp.200.000-

Rp.300.000 
11 4.3 % 97.2 % 

>Rp.300.000 7 2.7 % 100.0 % 

Total 256 100.0 %  

 

 
 

Figure 5. Additional cost per month that students' spend for 

internet access during distance learning 

Table 5 and Figure 5 show that 60.9% of students must 

spend additional cost of around Rp.50,000 - Rp. 100,000 for 

internet access. Meanwhile there are 28.52% which must 

spend additional cost for around Rp.100,000 - Rp. 200,000 and 

7.03% spend more than Rp.200,000 on Internet access during 

distance learning. The amount of these additional costs is 

classified as a large amount for students. The amount of this 

cost can increase if there are more classes with video 

conference. 

 

3.1.4 PI-4: Whether or not expensive: The cost of online 

learning 

The survey related to the expensiveness of additional cost 

for internet access during online learning is shown in Table 6 

and Figure 6 below: 

 

Table 6. Detail result of expensiveness of internet cost 

 
Answer Frequency Percent Cumulative Percent 

Expensive 231 90.2 % 90.2 % 

Not Expensive 25 9.8 % 100.0 % 

Total 256 100.0 %  

 

 
 

Figure 6. Whether or not expensive: The cost of online 

learning for students 

 

The survey results show that 90.2% of distance learning 

students felt that the additional expenditure is expensive and 

only 9.77% thought that the expenditure is inexpensive. This 

result shows that policy action is needed in the form of 

subsidies and others related to the cost of internet access for 

distance learning so that students can continue to follow the 

lessons. 

 

3.1.5 PI-5: Internet facility policy for students 

Table 7 and Figure 7 shows the results of the survey related 

to internet facilities support for students. It is seen that 96.1% 

of students who have to take distance learning do not get any 

assistance or facilities related to additional expense for the 

Internet during distance learning. If it is left unchecked, this 

can result in a decrease in the number of student participation 

[28]. 

 

Table 7. Detail result of internet facility policy for student 

 

Answer Frequency Percent 
Cumulative 

Percent 

Get Assistance 10 3.9 % 3.9 % 

No Assistance 246 96.1 % 100.0 % 

Total 256 100.0 %  
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Figure 7. Support in internet access for students 

 

3.2 Results of the distance learning tools survey 

 

Distance learning is not run only with fast and easy Internet 

access but also the tools used. The following survey results are 

related to distance learning tools that used by the students 

during pandemic: 

 

3.2.1 PT-1: Students’ satisfaction in campus’ E-learning 

Universities in Indonesia mostly have Moodle-based e-

learning. The role of e-learning is vital in distance learning. 

The survey regarding the level of satisfaction using e-learning 

is shown in Table 8 and Figure 8 below: 

 

Table 8. Detail result of satisfaction in campus’ e-learning 

 
Answer Frequency Percent Cumulative Percent 

Satisfied 121 47.3 % 47.3 % 

Not Satisfied 135 52.7 % 100.0 % 

Total 256 100.0 %  

 

 
 

Figure 8. Students’ satisfaction in campus’ e-learning 

 

Figure 8 above show 52.7% of students are not satisfied 

with e-learning that is used on their campuses. Only 47.3% are 

satisfied. These results indicate the use of campus’s e-learning 

in Indonesia still needs further socialization and development. 

However, this can be overcome by using other tools such as 

Google Classroom and Edmodo. The use of these tools is quite 

high even though the campus has provided its own e-learning 

as shown in Section PT-2. 

 

3.2.2 PT-2: Tools used instead of universities’ E-learning 

The survey shows that although the campus has provided e-

learning, many instructors still use other tools to deliver 

distance learning. The tools used are shown below: 

Table 9. Variety of apps used by students for distance 

learning 

 

Answer 
Google Classroom Edmodo WhatsApp 

Freq. % Freq. % Freq. % 

Using 190 74.2 49 19.1 103 40.2 

Not Using 66 25.8 207 80.9 153 59.8 

Total 256 100.0 256 100.0 256 100.0 

 

 
 

Figure 9. Tools used instead of universities’ e-learning 

 

Based on Table 9 and Figure 9 above, it can be seen that 

although the campus in Indonesia has prepared e-learning, 

other tools are still used by instructors to support distance 

learning. The result shows that 74.2% out of 100% of distances 

learning students use Google Classroom tools. While the use 

of Edmodo reaches 19.14% out of 100% of students also use 

and there are 39.45% out of 100% of students also use 

WhatsApp as a medium of distance learning. 

There are two interesting things found from the result. First, 

students can use several tools for online learning, there are 

even students who use all three, namely Google Classroom, 

Edmodo and WhatsApp. Second, surprisingly WhatsApp, 

which is an instant messaging app-based social media [29] and 

is not intended specifically for learning app, is apparently quite 

widely used to convey distance learning. These results indicate 

that the distance teaching process in Indonesia is very flexible. 

 

3.2.3 PT-3: The use of video conference 

Face-to-face meetings on distance learning can be done 

through video conferencing media. The implementation of 

teaching with video conferencing in Indonesia can be seen 

through the following Table 10 and Figure 10 below: 

 

Table 10. Detail result of distance learning using video 

conference 

 
Answer Frequency Percent Cumulative Percent 

Using Video 

Conference 
229 89.5% 89.5% 

Not Using Video 

Conference 
27 10.5% 100.0% 

Total 256 100.0%  

 

The result shows 89.45% of students have use video 

conference and only 10.55% have never use video conference. 

Survey results show that Indonesian distance learning mostly 

fulfills good distance learning requirements [30]. 
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Figure 10. Percentage of video conference learning 

 

3.2.4 PT-4: Video conference tools 

Following are the results of a survey related to video 

conference (vicon) tools used in Indonesia: 

 

Table 11. Detail result of tools for video conference 

 

Answer Frequency Percent Cumulative Percent 

Zoom 210 82.0 % 82.0 % 

Google Meet 19 7.4 % 89.4 % 

No Vicon 27 10.5 % 100.0 % 

Total 256 100.0 %  

 

 
 

Figure 11. Tools used for video conference 

 

Table 11 and Figure 11 show that the most widely used tool 

for video conference in Indonesia for distance learning is 

Zoom with 82.03%, followed by Google Meet with 7.42%, 

while 10.55% of students do not use video conference at all. 

 

3.2.5 PT-5: Social media as learning support 

In addition to learning tools, distance learning in Indonesia 

also utilizes social media for information dissemination. The 

most widely used social media is shown as Table 12. 

 

Table 12. Detail result of social media as learning support 

 
Answer Frequency Percent Cumulative Percent 

WhatsApp 251 98.0 % 98.0 % 

Facebook 1 0.4 % 98.4 % 

Telegram 2 0.8 % 99.2 % 

Instagram 2 0.8 % 100 % 

Total 256 100.0 %  

 
 

Figure 12. Social media used to support distance learning 

 

Figure 12 shows that WhatsApp as social media based on 

instant messaging became the most widely used application to 

spread information related to distance learning during the 

COVID-19 pandemic in Indonesia with 98.05% of 

respondents. The simplicity and speed factor make WhatsApp 

more widely used than other social media like Facebook, 

Telegram and Instagram, which do not show a significant 

contribution to the dissemination of learning information. 

 

3.3 Recommendation 

 

Based on the survey that has been conducted, this research 

recommends using tools combination for distance learning. 

This recommendation is based on this research survey result 

which show that there is no single tool that can fulfill all 

distance learning needs (assignments, quizzes, discussions, 

face-to-face meeting etc. [16]).  

The tools combination proposed are Google Classroom as 

learning app, WhatsApp as broadcast instant messaging and 

Zoom as video conferencing media as seen in Figure 13. This 

research recommends Google Classroom as learning app 

based on the survey result where 74.2% student in Indonesia 

use it, even when their university already have its own e-

learning. This shows that Google Classroom is easier to use 

and stable in Indonesia. Google Classroom is also having 

features to meet learning criteria tools such as assignment, 

quiz and exam feature [16]. However, based on our analysis, 

Google Classroom is not really good to facilitate forum 

discussion, this is why student need social media like 

WhatsApp to communicate.  

This research suggested WhatsApp as messaging tools to 

send broadcast message, give announcement or discuss 

learning material for distance learning. This suggestion is 

based on the survey result which show that 98.1% of Indonesia 

students used to support distance learning. The last app for 

distance learning especially for face to face meeting that this 

research suggest is Zoom. Zoom is suggested based in survey 

results which show that 82% of Indonesian student use it. This 

result show that Zoom can be work stably in Indonesia. 

This research also recommends implementation strategy for 

distance learning that cost-effective for student. The suggested 

implementation strategies are minimizing the use video 

conference in theory subject and consider to use it just in 

practicum subjects. This recommendation is based on research 

result which find that 90.2% of Indonesian student find 

distance learning is expensive, this can cause a lot of student 

stop to follow the distance learning. To reduce the cost, video 

conference that takes up a lot of internet quota [31] of the 

student should be reduce and only be used in important 

meeting or in practicum subject. 
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Figure 13. Recommendation of tools combination for 

distance learning 

 

 

4. CONCLUSIONS 

 

Tools and implementation strategies are very important 

factors for distance learning during the COVID-19 pandemic, 

especially for educational institutions and students with 

heterogeneous infrastructure and internet access like in 

Indonesia. Cost-effective and efficient tool and strategy are 

needed. In this study, tools and implementation strategies for 

cost-effective and efficient distance learning are proposed. 

The tools combination of Google Classroom, WhatsApp 

and Zoom is the best choice for distance learning. All three 

applications can be used together with different designations. 

Google Classroom is used as a learning app for quizzes and 

assignments. WhatsApp group can be used as broadcast instant 

messaging as well as student discussion forums tools and 

Zoom is used for face-to-face via video conferencing.  

For the distance learning implementation strategy this paper 

recommends self-learning methods utilizing the features 

available in Google Classroom for theoretical lessons and 

consider face-to-face meeting for video conference only in 

important and practicum subject. With tools and strategies 

suggested, students' internet usage will be efficient so that 

online learning cost becomes cheaper for student. 
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