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Abstract. This research aims to describe the development process of a 
problem-based learning management system-supported smartphone 
(PBLMS3) application using the ADDIE Model (analysis, design, 
development, implementation, and evaluation) and to determine its 
effectiveness in improving digital literacy. Data were collected from 40 
physics education students in Tasikmalaya, consisting of 13 males and 27 
females with an average age of 20 years. Data collection techniques 
included a literature study, expert validation, digital literacy test, and a 
questionnaire on student perceptions. Expert validation was obtained 
from three experts using a Likert scale and processed by the validation 
value equation developed by Aiken. The expert validation resulted in a 
value of 0.92, which met the minimum validation requirements. 
Furthermore, the effectiveness of the PBLMS3 application in improving 
digital literacy in online physics learning was determined by a statistical 
process using the Wilcoxon test. Based on its results, the t-value 
was -0.4752, with a p-value of 0.00 < 0.05. This means that the PBLMS3 
application is effective for and capable of improving students’ digital 
literacy. Further research is recommended to determine other factors 
capable of improving digital literacy. 
 
Keywords: digital literacy; learning management system; online physics 
learning; problem-based learning 
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1. Introduction 
Information and communication technology (ICT) is rapidly developing, 
significantly impacting people’s lifestyles and community needs in various fields 
(Rizal et al. 2020a; Shopova, 2014). According to Rizal et al. (2019), teachers need 
to become professional educators to utilize ICT to organize educational 
development activities. Technology in the educational world is manifested in 
learning reformation. Furthermore, the need to utilize it in teaching students was 
influenced by the fact that external communities were already familiar with its 
use in communication, information searching, and various commercial activities. 
Technology is an important strategic media tool used to support the achievement 
of learning-reformation goals.  
 
Technology plays three main roles in the learning process. It creates pleasant and 
exciting learning conditions. It also equips students with the ability to use high 
technology. Furthermore, it functions as a learning tool with application programs 
used to simplify and speed up work as well as increase variation and 
interpretation techniques (Susilawati et al., 2020). One of the skills in using 
technology in educational activities encompasses digital literacy, which relates to 
the competencies and skills needed to use the internet, ICT, and media. Its main 
focus is problem-solving and knowledge-building through technology and media 
in a critical, creative, flexible, and ethical manner (Ferrari, 2012). Vuorikari et al. 
(2016) stated that digital literacy competence consists of information and data 
literacy, communication and collaboration, digital content creation, e-safety, and 
problem-solving. Meanwhile, Rizal et al. (2020b) reported that one can be trained 
in digital literacy through a physics learning process covering three areas of 
competence, namely information and data literacy, communication and 
collaboration, and digital content creation. 
 
According to several preliminary studies, many physics education students have 
low digital literacy. For instance, the research carried out by Kurniawati and 
Baroroh (2016) in Bengkulu found that the digital literacy of physics education 
students was “basic”, with a medium ability to operate, analyze, and 
communicate through the media. In Merauke, Nikat (2020) also found that 
students’ digital literacy was low and required the development of lectures to 
provide space for training. Furthermore, Rizal et al.’s (2020c) research in 
Tasikmalaya also found that physics education students had low digital literacy, 
with an average score of 50. In detail, the study found that the mean literacy 
competencies of information and digital data, communication and collaboration, 
and digital content creation were 36 (low), 68 (medium), and 47 (low), 
respectively. 
 
Amhag et al. (2019) recommended the use of technology in learning activities to 
train digital literacy. According to He (2014), using technology strengthens one’s 
confidence in online learning and trains student teacher candidates in using ICT 
for their future classes. Learning management systems (LMSs) to assist learning 
administration have been widely used in e-learning content platforms (Gutman, 
2017). An LMS allows students to learn wider, irrespective of the time and 
location. The learning material is also more varied in words (text), visual, audio, 
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and motion, better known as multimedia (Kean et al., 2012). An LMS has various 
functions in learning and training activities. It has to: 1) concentrate and automate 
administration, 2) provide personal services and guidelines, 3) arrange and 
present learning content regularly, 4) support portability and better 
standardization, and 5) manage reusable learning content (Raza et al., 2021).  
 
LMSs have already provided positive benefits for their users, especially in 
academic achievements. In a study by Marineo and Shi (2019), the literacy module 
integrated into the LMS had a positive impact on the students’ academic 
achievements. Mijatovic et al. (2013) stated that students using an LMS had better 
performance and academic achievements. Theoretically, the LMS provides 
several benefits and diverse effects due to the inappropriate design of lectures. In 
most cases, students are confused about what they have to do, making it difficult 
to achieve their learning goals (Emmamoge et al., 2020). An LMS makes learning 
slow and boring and focuses more on administration (Cho et al., 2014). 
Additionally, Abuhassna et al. (2020) stated that the use of Moodle (an LMS) in 
learning does not provide optimal outcomes due to its inability to achieve 
usability and reliability. We analyzed the various weaknesses of the existing 
LMSs. Firstly, LMSs function as a face-to-face learning support media facilitated 
by administrative learning. Secondly, it is unable to support synchronous online 
learning, thereby making it less interactive. Thirdly, it is unable to facilitate 
lectures by fully implementing learning models or methods. Lastly, it is unable to 
facilitate strict learning supervision, thereby reducing students’ learning 
motivation and frustrating their success in achieving the lecture goals.   
 
Due to the various weaknesses of LMSs, it is necessary to develop an independent 
system capable of facilitating synchronous online learning by applying specific 
models. Problem-based learning (PBL) is one of the recommended models in 
physics learning. According to Ceker and Ozdamli (2016), the various 
characteristics of PBL are as follows: 1) learning is student-centered, 2) authentic 
problems are used to focus on learning, 3) new information is acquired through 
self-directed learning, 4) learning occurs in small groups, and 5) teachers act as 
facilitators.  
 
The characteristics of PBL strongly encourage users to search for valid and 
relevant information, collaborate and communicate in groups, and generate 
creativity in problem-solving. All of these activities provide a positive learning 
environment to practice digital literacy. Therefore, the learning process carried 
out through the LMS is directed by using PBL syntax. Due to the benefits of PBL 
in optimizing digital literacy, it is necessary to integrate the PBL syntax into the 
LMS. Barrett (2017) developed PBL syntax, which can be adapted into the LMS 
through the following five stages: 
1. Problem-finding: Students discover the problems they find independently. 
2. Group discussion: Students engage in group discussions to clarify problems, 

define them, exchange ideas based on their understanding, and determine the 
things needed to solve the problem. 

3. Independent exploration: Students conduct independent studies related to the 
problem by searching for information in libraries, databases, the internet, 
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personal sources, or making observations. 
4. Problem-solving: Students return to the initial group discussion to exchange 

information, learn from peers, and work together to solve problems. 
5. Presentation of results: Students present the solutions found individually and 

evaluate the learning activities together in class. 

A smartphone is one of the most reliable online digital devices due to its ease of 
use (Turnbull et al., 2019). An LMS with smartphones provides new meaning in 
learning activities (Dreamson et al., 2018) and develops scientific inquiry and 
digital literacy (Marty et al., 2013). According to Alhasanat (2019), smartphones 
provide numerous benefits, such as supporting independent and collaborative 
learning experiences, eliminating the rigidity of learning experiences and 
involving lazy students, improving focus for longer periods of time, providing 
flexible and efficient learning, as well as facilitating positive flexibility to students 
with visual or audio deficiencies.  
 
Because of LMS advantages, it is necessary to develop an innovative LMS by 
integrating synchronous learning activities using PBL. This has led to the 
development of the problem-based learning management system-supported 
smartphone (PBLMS3) application capable of fulfilling the needs of the newest 
LMS. These needs include online synchronous learning activities at a scheduled 
time, virtual experiments, information engine search, and synchronous 
collaboration room. The PBLMS3 application was developed using the ADDIE 
Model, which is a series of instructional design processes consisting of five stages, 
namely analysis, design, development, implementation, and evaluation 
(Reinbold, 2013). These five stages are guidelines for the makers of an efficient 
learning application. This model was chosen because it is often used to describe a 
systematic approach to instructional development as a result of its sequential and 
interactive processes. 
 
This research has two main objectives, namely to explain the development of the 
PBLMS3 application and to ascertain the effectiveness of the PBLMS3 application 
to improve digital literacy. 
 

2. Method 
This research used the ADDIE Model, which consists of five steps, analysis, 
design, development, implementation, and evaluation. The activities carried out 
at each stage of the ADDIE Model are explained in Table 1. 
 

Table 1: Research activities in every stage of the ADDIE Model 

No. Stage Activities 

1 Analysis 
▪ Study students’ digital literacy 
▪ Analyze LMS for online physics learning 
▪ Study PBL for online physics learning 

2 Design ▪ Design a PBLMS3 application flowchart 
▪ Design a PBLMS3 application storyboard 
▪ Design PBLMS3 application material content 
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No. Stage Activities 

3 Development ▪ Develop the PBLMS3 application by professional 
programmers 

▪ Fill in the content of the PBLMS3 application according 
to the learning objective  

▪ Validate the PBLMS3 application by pedagogical and 
media experts  

4 Implementation ▪ Conduct brief socialization and training in using the 
PBLMS3 application   

▪ Conduct synchronous learning  
▪ Test digital literacy through the PBLMS3 application  

5 Evaluation ▪ Analyze the strengths and weaknesses of the PBLMS3 
application  

▪ Collect data on students’ perceptions  

This research involved three experts in learning media and pedagogy as well as 
40 physics education students, consisting of 13 males and 27 females in the third 
semester at a university in Tasikmalaya, a city in the province of West Java, 
Indonesia. The instruments used in this research were a digital literacy 
multiple-choice test, expert validation, and a student perception questionnaire. 
 
The digital literacy multiple-choice test used in this research was a valid and 
reliable test developed in previous studies conducted on pre-service physics 
teachers in Tasikmalaya. The test accommodates three competency areas, namely 
digital data and information literacy, communication and collaboration, and 
digital content creation (Rizal et al., 2020d). The expert validation questionnaire 
and student perception questionnaire evaluated the PBLMS3 application using a 
five-point Likert scale. The validation of the PBLMS3 application was determined 
using the Aiken validation value (Equation 1) (Aiken, 1985).  
In the equation, V denotes the validation value, s the difference between the expert 

and lowest scores, n the number of experts (evaluators), and c the highest value 
on the scale. The PBLMS3 application will be considered a valid media assuming 
it meets the minimum validation value requirements depending on the number 
of evaluators and rating categories, as shown in Table 2 (Anggraini et al., 2020).  
 

Table 1: Aiken minimum validation value  

Item no. Number of rating categories 

Evaluator 
(n) 

3 4 5 6 7 

V p V p V p V p V p 

2     1.00 0.040 1.00 0.028 1.00 0.02 

3     1.00 0.008 1.00 0.005 1.00 0.003 

3 1.00 0.037 1.00 0.016 0.92 0.32 0.87 0.046 0.89 0.029 

4   1.00 0.004 0.94 0.008 0.95 0.004 0.92 0.006 

4 1.00 0.012 0.92 0.020 0.88 0.024 0.85 0.027 0.83 0.029 

 

(1) 
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The student perception questionnaire was used to determine the percentage of 
students’ acceptance based on their experience in using the PBLMS3 application 
at the implementation stage. 
 
An analysis of digital literacy scores from the pre-test and the post-test was 
conducted to determine the effectiveness of the PBLMS3 application. A 
parametric test using paired t-test is performed supposing the data are normally 
distributed. Conversely, a data non-parametric test using Wilcoxon is carried out 
when data are not normally distributed. 

3. Results and Discussion  
The development of the PBLMS3 application in this research was analyzed using 
the ADDIE Model, where all stages of development intersect and have an impact 
on each other. The changes in one stage affect the others, therefore they need to 
be performed in synergy (Aldoobie, 2015).   

 

3.1 Analysis 
In the analysis stage, the problem is identified and the student needs are 
determined. According to Cheung (2016), the educator needs to craft educational 
objectives and determine what needs to be taught to accomplish set goals. The 
analysis stage consisted of many activities. The first was to study the three most 
important aspects of students’ digital literacy in the first semester. In a study by 
Rizal et al. (2020b), the competencies of information and digital data, 
communication and collaboration, and digital content creation were scored 36 
(low), 68 (medium), and 47 (low). Students’ habits in utilizing digital devices 
influenced these values.  

The second activity was to analyze LMSs for learning development in 
online physics, which provides synchronous online learning activities to facilitate 
students’ training in digital literacy and provide online virtual experiments 
(Susilawati et al., 2020). Table 3 provides a detailed analysis of the use of the 
PBLMS3 application in online physics learning. 

Table 2: Needs analysis of the PBLMS3 application in online physics learning 

No. Competency Student activities Features needed in the 
PBLMS3 application 

1 Browsing, searching 
and filtering 
information and 
digital content 

Search for valid and 
credible information 
related to the topic or 
problem  

Availability of an information 
search engine integrated with 
the PBLMS3 application 

2 Storing data, 
information, and 
digital content 

Store information in 
easily accessible spaces 

Availability of storage space 
to save and report search 
results  

3 Evaluating data, 
information, and 
digital content 

Filter information using 
comparative sources 

Availability of an information 
search engine integrated with 
the PBLMS3 application 

4 Sharing information 
through digital 
technologies 

Be actively involved in 
scientific discussions by 
paying attention to the 
ethics of digital 
communication 

Availability of discussion 
space in limited groups or in 
one large class that are 
interactive and synchronous. 
The lecturer can monitor the 

5 Interacting through 
digital technologies 
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No. Competency Student activities Features needed in the 
PBLMS3 application 

6 Engaging in 
citizenship through 
digital technologies 

 
Solve problems based 
on facts and also valid 
and credible information 

discussion room to achieve 
the objectives of the lecture. 
Interactions between students 
or students and lecturers. 7 The netiquette 

8 Developing digital 
content in various 
formats 

Engage in virtual 
physics experiment 
activities  
 
Report their activities in 
various formats using 
Word, Excel, and 
PowerPoint by 
capturing data sources 
or supporting 
information  

Availability of file storage 
space to store reports of 
virtual experiments in various 
formats 9 Copyright and 

licenses 

 

The third activity in the analysis stage was a study of PBL for online learning. A 
literature study was carried out at this stage to learn the PBL syntax integrated 
into the LMS and its advantages in learning activities. 

3.2 Design 
After collecting references and performing a needs analysis of LMSs, we made a 
PBLMS3 application design consisting of home, pre-test, post-test, learning 
process, and learning material at the design stage. The pre- and post-tests 
provided space to capture questions in the form of multiple choice and essays. 
The PBL syntax was integrated into the learning process by applying five learning 
steps, namely problem-finding, discussion in small groups, independent 
exploration, problem-solving, and presentation of results. The learning process 
follows the synchronous learning system regulated by the PBLMS3 application 
only when the lecturer opens a learning space with a sequential timeframe. The 
PBL model was integrated with the PBLMS3 application because it is considered 
to have the right characteristics needed to achieve the learning objective. The 
characteristics of PBL are student-centered learning, using authentic problems to 
focus on learning, requiring new information through self-directed learning, 
teacher as a facilitator,  and group learning (Ceker & Ozdamli, 2016).  
 
Figure 1 depicts a system flowchart designed to visualize the design of the 
PBLMS3 application integrated with PBL.  
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After creating a flowchart, the next step was to design a storyboard, which is 
where illustrations are displayed sequentially to visualize a program or an 
application. During the design phase, activity scenarios were added to the main 
ideas on user requirements to determine high-level functionality introduced by 
new systems that are capable of inherently influencing current user activity. 
Furthermore, in creating a storyboard, the designer creates information design 
scenarios to determine object representations and task actions to help users 
understand and interpret the proposed functionality (Mou et al., 2013). The 
storyboard used brings up the display design and the functions of each part of the 
LMS displayed. An example of the storyboard for each page is shown in Figure 2.  
 
The material used in the PBLMS3 application is for online physics learning. It is 
limited to dynamic electricity with three main concepts, namely electric current 
and Ohm’s law, the electrical resistance of a conductor, and a series-parallel 
circuit. 
 

Figure 1:  Flowchart system of the PBLMS3 application for physics school 
lectures 



123 

 

http://ijlter.org/index.php/ijlter 

 
3.3 Development 
The activities at the development stage include creating resources and preparing 
program or application readiness (Baharuddin, 2018). The storyboard was 
prepared, submitted, and discussed with professional programmers. During the 
development process, each part of the page was separately compiled, and the 
production process was completed in four months. The PBLMS3 application was 
developed as a web-based application that can be accessed from various digital 
devices. However, in this study, its use focuses on smartphones. This application 
is accessible on the website http://lms3.saena.web.id/ and can be downloaded at 
http://lms3.saena.web.id/LMS3.apk. Several of the page displays on the 
PBLMS3 application after completion are shown in Figure 3. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

An assessment of the seven important items related to the PBLMS3 application 
was needed to determine the LMS quality. These items are layout, user 
interaction, usability, navigation, typography, learning process, and material 

Figure 2: The example storyboard made to develop the PBLMS3 application 
(a) Example of page views designed in developing the PBLMS3 application, and 

(b) Example of page description and function for each PBLMS3 icon 
 

(a) (b) 

Figure 3: Examples of page displays of the PBLMS3 application 

http://lms3.saena.web.id/
http://lms3.saena.web.id/LMS3.apk
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substance. The expert validation was based on a five-point Likert scale. 
Assessment of the PBLMS3 application was performed by media and pedagogical 
experts, with results according to the Aiken validation value (equation 1). The 
results of the expert validation of the PBLMS3 application are shown in Table 4.  

 
Table 3: Expert validation of PBLMS3 application items 

 
The expert validation of the PBLMS3 application yielded V values of 0.92 for five 
items and 1 for the other two. The minimum criteria for a V value, as shown in 
Table 2, were thus met. Therefore, it was concluded that the PBLMS3 application 
had met the validity criteria and was ready to be implemented. 
 
3.4 Implementation 
During the implementation stage, the online physics learning activities were 
carried out using a one-group pre-test-post-test design (Creswell, 2012), as shown 
in Figure 4.  

  
01 X 02 

Figure 4: Implementation design for online physics learning using the PBLMS3 
application 

O1  = pre-test of digital literacy 
O2 = post-test of digital literacy 
X = online physics learning using the PBLMS3 application 

 
During the implementation stage, the PBLMS3 application was used by 40 physics 
education students to allocate time during the pre-test and post-test processes and 
after the lecturer had opened the system. The participants conducted learning 
processes sequentially for each stage, with repetition or jumping from one stage 
to another. The learning process automatically moves to the next stage when the 
time has been exhausted.  
 
The digital literacy scores yielded for the implementation stage of the PBLMS3 
application for online physics lectures are recapitulated in Table 5. 
 
 
 
 
 
 

E
v

a
lu

a

to
rs

 Layout User 
interaction 

Usability Navigation Typography Learning 
process 

Material 
substance 

R s R s R s R s R s R s R s 

1 4 3 5 4 5 4 5 4 5 4 5 4 4 3 

2 5 4 4 3 5 4 5 4 5 4 5 4 5 4 

3 5 4 5 4 4 3 5 4 5 4 4 3 5 4 

∑s 11 11 11 12 12 11 11 

V 0.92 0.92 0.92 1 1 0.92 0.92 
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Table 5: Digital literacy scores yielded during the implementation stage 

N 
Mean Median Mode 

Standard 
deviation 

Variance Min Max 
  Valid Missing 

Pre-
test 

40 0 63.00 57.00 51.00 12.74 132.62 51.00 75.00 

Post-
test 

40 0 85.50 86.00 85.00 6.52 38.92 74.00 96.00 

Shapiro Wilk was used to determine the results of the normality test of the digital 
literacy pre- and post-tests, as shown in Table 6. 
 

Table 6: Result of the normality test using Shapiro Wilk 

Shapiro Wilk 

  Statistic df. Sig. 

Pre-test 0.69 40 0.000 

Post-test 0.875 40 0.007 

Based on the normality test results using Shapiro Wilk, the significance of the 
pre- and post-tests were 0.000 and 0.007, respectively, with a p-value lower than 
0.05. Therefore, it can be concluded that the pre- and post-test scores were 
abnormally distributed.  
 
The effectiveness of the PBLMS3 application in improving digital literacy was 
analyzed using the Wilcoxon test, as shown in Table 7. 

Table 7: Results of the application’s effectiveness using the Wilcoxon test 

 Gain 

Z -0.4752 

Asymp. Sig. (2-tailed) 0.0000 

The Wilcoxon test yielded a t-value of -0.4752, and the p-value was 0.00 < 0.05. 
This means that the PBLMS3 application was effective in improving participants’ 
digital literacy.  
 
According to Pöntinen and Räty-Záborszky (2020), it is necessary to involve 
technology in learning activities to optimize students’ digital competence. 
Therefore, digital devices need to significantly feature during the learning process 
(Tejedor, 2020). Online physics learning activities using the PBLMS3 application 
can be performed with the support of digital devices, such as smartphones. 
Learning activities are carried out to allow students to optimize the use of 
smartphones, which have become more useful as learning media to improve 
digital literacy. Ilomäki et al. (2016) stated that teachers need to provide 
opportunities for their students to practice these digital competencies through 
complex, challenging, and authentic learning activities. Learning frameworks 
capable of training digital literacy also need to be practice-based, comprehensive, 
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and oriented towards the required competencies and problem-solving (Guitert et 
al., 2020). 
The PBLMS3 application, integrating PBL in the learning process, provides 
challenges in overcoming physics concepts and phenomena observed in everyday 
life. Therefore, participants tried to solve problems by searching, processing, 
analyzing, and synthesizing online information and then discussing it through 
online group discussion forums to exchange ideas and understand the concepts 
using the PBLMS3 application and digital devices. It also enabled them to carry 
out simple virtual-experiment activities to prove the problem-solving plan 
compiled together. The experiment results and their analysis need to be reported 
in Excel format and presented with PowerPoint. All stated activities use PBL 
syntax, which is oriented towards the digital literacy competencies observed in 
the study. This means that the three competency areas in digital literacy will be 
developed and facilitated through online physics learning using the PBLMS3 
application (Rizal et al., 2021).  

 
3.5. Evaluation 
At the evaluation stage, the advantage of the PBLMS3 application in online 
physics learning and students’ perceptions were examined. We identified the 
following advantages of the PBLMS3 application in online physics learning: 
1. It realizes innovative and quality lectures while providing better learning 

outcomes.  
2. Learning activities can be held anywhere without being limited by the lecture 

room.  
3. It creates a more interactive and fun learning atmosphere.  
4. It engages students to express their opinions through group and classroom 

discussions.  
5. It helps the lecturer to assess the process and the results of learning. 

We also identified the following obstacles: 
1. Some participants were late in conducting online learning activities at every 

stage. 
2. Access to the PBLMS3 application was occasionally interrupted by weak 

network conditions. 
 
The questionnaire on student perceptions consisted of a number of statements 
related to the PBLMS3 application as well as participants’ changes in knowledge 
and skills. Students’ perceptions are valuable in the evaluation process because 
they directly experience the implemented program (Ceroni et al., 2016; Rizal et al., 

2020d). The main perception of participants was that the PBLMS3 application and 

the learning process needed improving for the user to be satisfied when using the 

application. The results of participants’ perceptions are shown in Table 8. 
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Table 8: Results of students’ perceptions 

No Statement 

Percentage of student responses (%) 

Mean 
Strongly 

agree 
Agree Neutral Disagree Strongly 

disagree 

1 The PBLMS3 application 
is easy to use 

30 57.5 7.5 5 0 4.13 

2 The PBLMS3 application 
is easy to download 

50 42.5 2.5 2.5 2.5 4.35 

3 The PBLMS3 application 
operates smoothly on the 
device 

42.5 37.5 10 10 0 4.13 

4 The display on the 
PBLMS3 application is 
simple and attractive 

65 27.5 5 2.5 0 4.55 

5 The combination of 
colors presents a 
harmonious display 

40 45 7.5 2.5 2.5 4.10 

6 The letters used in the 
application are easy to 
read 

75 22.5 2.5 0 0 4.73 

7 The display menu in the 
application is attractive 
and interactive 

55 40 5 0 0 4.50 

8 The navigation is clear 
and works well 

72.5 15 10 2.5 0 4.58 

9 Virtual experiments can 
be accessed and used 
easily 

50 40 0 7.5 2.5 4.28 

10 The PBLMS3 application 
presents online lectures 
interactively 

67.5 25 2.5 5 0 4.55 

11 The PBLMS3 application 
provides communication 
facilities between users 
during lectures 

60 27.5 10 0 2.5 4.43 

12 The PBLMS3 application 
increases learning 
motivation 

77.5 20 0 2.5 0 4.73 

13 The PBLMS3 application 
provides a new 
atmosphere in lecture 
activities 

87.5 7.5 5 0 0 4.83 

14 The PBLMS3 application 
is integrated in learning 
and supports mastery of 
concepts 

52.5 42.5 0 2.5 2.5 4.40 

15 The PBLMS3 application 
facilitates skills in digital 
literacy literacy 

65 35 0 0 0 4.65 
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The information in Table 8 shows that the average perception of participants 
regarding the PBLMS3 application is above 4, which means that their level of 
agreement is high. Therefore, the PBLMS3 application, which was applied in 
online physics learning, received a positive rating from the participants. The 
participants’ perceptions expressed through the questionnaire were reinforced by 
representative sample interviews, which provided several main points. Most of 
the participants were motivated by the PBLMS3 application in online physics 
learning because they can carry out synchronous online learning. This activity 
uses systematic and mutually supportive stages to stimulate students to practice 
problem-solving activities supported by valid internet-sourced information. 
Every idea to solve a problem needs to be proven using virtual experimental 
activities and communicated in group and class discussions without rejecting the 
opinions of others. Students need to also focus on the learning process because 
synchronous learning activities are very strict in managing time. The PBLMS3 
application was well received by the participants because during the learning 
process, they were assessed continuously. Furthermore, it provides an access link 
to conduct virtual experiments for students to carry out observations, process 
data, and report experiments in one system.  
 

4. Conclusion 
The PBLMS3 application is an application that provides synchronous online 
learning and is practically accessible using a smartphone. The PBLMS3 
application was developed using the ADDIE Model and has several advantages 
when implemented in online lectures. Field and literature studies were conducted 
at the analysis stage to collect information regarding previous profile digital 
literacy, PBL, and LMSs for online physics learning. At the design stage, the 
flowchart, storyboard, and material content of the PBLMS3 application were 
arranged. The development stage involved the production and validation of the 
PBLMS3 application by experts. The next stage was the implementation stage, 
where digital literacy tests and online synchronous learning were conducted. 
Lastly, participants’ perceptions were collected at the evaluation stage, and the 
strengths and weaknesses of the PBLMS3 application were analyzed.  
 
All online physics learning activities using the PBLMS3 application provide a 
learning environment that allows students to practice various digital literacy 
competencies. Online physics learning using the PBLMS3 application is a 
development that creatively meets students’ educational needs. The results of this 
study can also be used as a reference in developing professional teachers that use 
technology for learning purposes. Further studies need to be conducted to identify 
factors that support online physics learning using the PBLMS3 application to 
improve digital literacy. 
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