
Jurnal Informatika Universitas Pamulang ISSN: 2541-1004 

Penerbit: Program Studi Teknik Informatika Universitas Pamulang e-ISSN: 2622-4615 

Vol. 8, No. 2, Juni 2023 (315-321) 10.32493/informatika.v8i2.33581 

http://openjournal.unpam.ac.id/index.php/informatika 315 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 

International (CC BY-NC 4.0) License 

Copyright © 2023 Dian Nugraha, Mohamad Zaenudin, Safira Faizah 

Assistive Technology Tools for Learning Physics Courses for Students with 

Special Needs 
 

Dian Nugraha*1, Mohamad Zaenudin2, Safira Faizah3 

 
1Department of Informatics Engineering, Universitas Global Jakarta, Depok, Indonesia, 16412 

e-mail: 1dian@jgu.ac.id 

 
2,3Department of Mechanical Engineering, Universitas Global Jakarta, Depok, Indonesia, 16412 

e-mail: 2mzaenudin@jgu.ac.id, 3safirafaizah@jgu.ac.id 

 

Submitted Date: June 16th, 2023 Reviewed Date: June 22nd, 2023 

Revised Date: June 27th, 2023 Accepted Date: June 30th, 2023 

 

Abstract 

 

The spread of digital information has grown very rapidly and has become a common tool used by all 

people. This is in line with the development of various infrastructures and digital ecosystems for all lines 

of life in all fields without exception, especially in this paper which discusses the development of 

information technology in the field of education. Because in essence education can play an active role in 

developing the potential of students to develop religious spiritual values, self-discipline, personality, 

intelligence, noble personality, and abilities that are beneficial to themselves, society, the state, and the 

Indonesian nation. In line with the vision and mission of Jakarta Global University which concentrates 

learning on student centered which refers to 21st century learning, where learning is focused on the use of 

information technology to trigger a learning process that focuses on student learning experience. The 

development of this system aims to make it easier for students with special needs to understand physics 

concepts by using simulation methods assisted by modules and other learning tools that can be used by 

students with special needs, especially for students with hearing disorders. SUS Questionnaire are 

distributed to get after the posttest to get usability test for the system. Tests using Cronbach's Alpha have 

been used to find the value of validity and reliability by obtaining an average result of 0.702 for reliability 

and 0.312 for validity testing. This shows that the developed system can be used easily thanks to the 

optimization of the features that the author has implemented in the CDIES system to facilitate the needs of 

students with disabilities. 
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1 Introduction 

Education is a system to develop the 

potential of students to develop religious spiritual 

values, self-discipline, personality, intelligence, 

noble personality, and abilities that are beneficial to 

themselves, society, state, and nation (Martini et 

al., 2019; Munib, 2004; Muscott & O’Brien, 1999). 

Reflecting on developed countries that make 

education their top priority, this results in every 

citizen having quality resources both in hard skills 

and soft skills. Although in practice there are still 

many shortcomings, we can take the positive side 

where the mindset and awareness of people in 

developed countries towards education is directly 

proportional to the welfare and progress of the 

country (Citra Kurniawan, 2017).  

In line with this, the State of Indonesia has 

also instilled the importance of education for all 

Indonesian people in the Constitution of the 

Republic of Indonesia as stated in the 1945 

Constitution article 31 paragraph 1 that every 

citizen has the right to get an education including 

students with special needs. This is also 

strengthened by the latest Law no. 20 of 2003 

concerning the national education system, 

mandating citizens who have physical, emotional, 

mental, intellectual, and social disorders of 

movement to get special education (Simorangkir & 

Lumbantoruan, 2021). PERMENRISTEKDIKTI 



Jurnal Informatika Universitas Pamulang ISSN: 2541-1004 

Penerbit: Program Studi Teknik Informatika Universitas Pamulang e-ISSN: 2622-4615 

Vol. 8, No. 2, Juni 2023 (315-321) 10.32493/informatika.v8i2.33581 

http://openjournal.unpam.ac.id/index.php/informatika 316 

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 

International (CC BY-NC 4.0) License 

Copyright © 2023 Dian Nugraha, Mohamad Zaenudin, Safira Faizah 

Number 46 of 2017 concerning Special Education 

and Special Services in Higher Education has been 

launched to prepare for the implementation of 

special education among Indonesian universities in 

the process of admitting and managing education 

for students with special needs. 

However, in practice in the field of 

educational equity itself has obstacles and still has 

shortcomings in its implementation, especially in 

the implementation of education for students with 

special needs (Jauhari, 2017). Students with special 

needs and disabilities are two different things, 

where this disability itself is part of the special 

needs in question. There are some special needs 

that are not shaded by disability itself, such as 

gifted talents (special intelligence and special 

talents) which are included in exceptional learners 

where students are extraordinary but not disabled 

(Baker, 2021). Learning is focused on the use of 

information technology to trigger the learning 

process, especially on the learning experience of 

students. The development of a complementary 

curriculum where soft skills are developed in such 

a way as to be entitled Personal Enrichment 

Competencies (PEC), both for students in general 

and for students with special needs, to support the 

growth of students' abilities so that they will be 

ready to compete in the world of work (Portera, 

2014). 

 

2 System Development Methodology 

 

 
Figure 1. CDIES system development methodology 

 

Providing context for comprehending the 

significance of Figure 1, illustrating the CDIES 

(Center of Disability and Inclusive Education 

Service) developed through the ADDIE (Analysis, 

Design, Development, Implementation, 

Evaluation) methodology. This context 

underscores the systematic application of the 

ADDIE framework in crafting the CDIES system, 

where each stage has been meticulously executed, 

as depicted in Figure 1, to yield a robust and 

scientifically designed educational solution 

(Brook, 2014). 

ADDIE Model formulates the flow of 

system development from the analysis process to 

the evaluation stage of the system. This model has 

advantages in evaluation at each stage to minimize 

the error rate and shortcomings of the system 

(Spatioti et al., 2022). This evaluation stage itself is 

carried out by analyzing the function of the system 

to the accuracy of the application of this system to 

students with hearing disorder. 

a. Analisis 

This system analysis process includes 

platform analysis to convey what learning and 

learning media are needed and can be used by 

students with special needs. 

 

b. Design 

The design process in this model is the 

author designed a WEB-Based Online 

learning platform that can be used by students 

through various devices that they can use for 

the learning process (Srivastava et al., 2014). 

Development of Multimedia Modules that can 

be understood by students with special needs, 

especially the deaf, namely by using Ebooks 

and interactive learning videos that combine 

visuals elements of video recordings of 

speakers, subtitles and if possible combined 

with sign language videos (Ambron & 

Hooper, 1988; K. U. Mayer, 2009; R. E. 

Mayer, 2017). 

 

 
Figure 2. Learning video design 

 

c. Development 

After determining the platform that can 

be accessed by students with the devices they 

have, the author then began to develop an 
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LMS (Learning Management System) using 

Moodle 4.0.4+ which already has various 

learning media criteria intended by the author 

in the previous stage. Preparing digital and 

multimedia modules to support the lecturing 

process, Ebooks and Videos equipped with 

H5P Plugins that can insert questions related 

to the material being discussed by interactive 

Educators (Sarfo & Yidana, 2016). The 

purpose of using this H5P is to monitor student 

involvement in paying attention to the material 

presented online (Freeman et al., 2014). 

 

d. Implementation 

When all learning components have 

been embedded into CDIES LMS, the next 

step is the process of delivering the system to 

regular students and to students with special 

needs. 

 

e. Evaluation 

The last stage of the ADDIE model is 

the process of measuring student satisfaction 

levels by going through an interview and 

questionnaire process. To measure user 

satisfaction, we are using an SUS 

questionnaire to get feedback in the form of a 

Likert scale (Jebb et al., 2021) from the users 

with the following question. 

 
Table 1. SUS (System Usability Scale) Questionaire 

(Nik Ahmad & Hasni, 2021). 

Code Question 

Q1 
I think that I would like to use this system 

frequently 

Q2 I found the system unnecessarily complex 

Q3 I thought the system was easy to use. 

Q4 

I think that I would need the support of a 

technical person to be able to use this 

system. 

Q5 
I found the various functions in this system 

were well integrated. 

Q6 
I thought there was too much inconsistency 

in this system. 

Q7 
I would imagine that most people would 

learn to use this system very quickly. 

Q8 I found the system very cumbersome to use. 

Q9 I felt very confident using the system. 

Q10 
I needed to learn a lot of things before I 

could get going with this system. 

 

After we collect the data then we measured 

the score using the scale to determine individual 

SUS Score. Scle for this scla can be seen in figure 

3 Below. 

 

  
Figure 3. SUS Score Determination 

 

From the scattered questionnaires, and then 

calculations are carried out using the following 

formula. To measure user satisfaction from the 

SUS method. 

�̅� =  
∑ 𝑥

𝑛
                                        (1) 

 

To support the lecture process, of course, 

several additional features are needed in the form 

of plugins. For example, adding a student database, 

attendance features, and features that are no less 

important to support an interactive learning 

process. 

 

3 Result 

CDIES was developed using Moodle version 

4.0.4+ which supports adaptive page displays that 

can adjust the size of the device window used, be it 

using a PC / Laptop, Tablet, or Smartphone. 

 

 
Figure 4. Learning Portal. 

 

a. Features 

To support the lecture process, of course, 

several additional features are needed in the form 

of plugins. For example, adding a student database, 

attendance features, and features that are no less 

important to support an interactive learning process 

(Kouser & Majid, 2021). The feature and plugin 

that we are added to our system is bulk user upload, 

attendance and H5P. 

First, the Bulk user upload plugin is used in 

this project to add student data. This plugin is 

indispensable for recording students and grouping 

students by major and cohort / intake. With this 
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system, admins can easily group students to enroll 

students into the subjects they take based on the 

main database of the Global University of Jakarta. 

Bulk upload APIs are used to efficiently and 

seamlessly upload large amounts of data or files in 

a single action, streamlining the process and 

optimizing resource utilization (John & Siddique, 

2021). 

The attendance plugin is used in this feature 

to record students who have attended lectures 

online. Scientifically, consistent attendance in 

education significantly correlates with enhanced 

academic performance, active engagement in 

learning, refined social skills, and the development 

of essential life habits (Leos-Urbel, 2015). This 

attendance fosters access to resources, participation 

in assessments, and the cultivation of strong 

teacher-student relationships, all contributing to 

students' preparedness for future academic and 

professional endeavors. 

Finally, the H5P is an excellent built-in 

feature but not many educators use this feature. 

Using this feature can make educators insert 

questions in the middle of the video to track student 

participation in the material presented digitally. 

Studies reveal that H5P's interactive content 

creation capabilities enhance student engagement 

and comprehension, fostering active learning. 

These interactive modules, encompassing quizzes, 

simulations, and presentations, facilitate 

personalized and self-paced learning experiences, 

catering to diverse learning styles (Wehling et al., 

2021) 

 

b. Embeddable Material 

Embeddable material in Learning 

Management Systems (LMS) refers to various 

types of content, such as videos, documents, 

presentations, and interactive elements (Buhu & 

Buhu, 2017), that can be seamlessly integrated and 

displayed within the LMS environment. This 

integration maintains the content's original 

appearance and functionality while minimizing the 

strain on the LMS server (Ruano et al., 2016). For 

instance, educational videos can be hosted on 

external platforms like YouTube and then 

embedded in the LMS, allowing smooth video 

playback without overwhelming the LMS server 

resources. Here we are embedded the material from 

PhET, Interactive Learning Video that we have 

been design in methodology and e-book. 

An online science and technology learning 

portal in which there are many simulations that can 

be used for more interactive learning to increase 

students' understanding, such as simulations of 

basic physics concepts in the form of friction, 

electric charge, parabolic motion, and so on. 

Scientific research demonstrates that PhET 

Interactive Simulations serve as effective virtual 

labs for learning. These simulations enhance 

conceptual understanding by offering interactive 

experiences that bridge theory and practice. They 

foster engagement, critical thinking, and 

personalized learning, leading to improved 

knowledge retention and enthusiasm for STEM 

subjects (Moore et al., 2014). 

 

 
Figure 5. Embeded Virtual Lab Simulation from PhET. 

 

By embedding video through the embed 

feature, then this will not overload the server, 

compared to storing the video on the server. 

 

 
Figure 6. Implementation of H5P and subtitles. 

 

The eBooks feature embedded on the page 

can make it more interactive and can also be used 

as a temporary repository. So that both lecturers 

and students do not need to store internal storage.  

  

 
Figure 7. Online Ebook module by using the embed 

page feature. 
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c. Implementation and Testing 

Implementation in an online class by 

utilizing lecture support features such as E-book 

Material Share and Interactive Video, Attendance, 

Virtual Simulation. Testing is conducted in regular 

classes at Jakarta Global University, equipped with 

questioners from SUS (System Usability Scale). 

The form of SUS is to measure the satisfaction level 

of users of information systems according to the 

subjective point of view of the users. The data on 

the results of the implementation and 

measurements that we do, will be discussed in the 

Test Result. 

 

d. Test Results 

From the test results, it was found that 

students can take part in lecture activities by 

monitoring the track record as long as students 

access the learning media that is given inside 

CDIES system. This test is carried out through two 

stages from SUS method, and the Validity Test and 

Reliability Test using Alpha Cronbach’s (Özkaya 

et al., 2021). 

To obtain the results of the calculation of 

usability we have distributed the questionnaire to 

40 respondents using the SUS questionnaire model 

that we have previously compiled. From the 

measurement data using the SUS method (equation 

1), the average SUS score result is 75. These results 

show that the system that has been developed can 

be understood quite easily. With various features 

that have been implemented by maximizing the 

multimedia elements used to facilitate the online 

lecture process.  

Next, we conducted testing using Alpha 

Cronbact testing to test the validity and reliability 

of the previously shared questionnaire using the 

SUS method. 

 
Table 2. Case Processing Summary 

  N % 

Case Valid 40 100.0 

 Excluded 0 .0 

 Total 40 100.0 

 

Based on the "Case Processing Summary" 

output table above, it provides information about 

the number of samples or respondents (N) analyzed 

by 40 people without any empty data, so the valid 

number is 100%. 

 

 

Table 3. Reliability Statistics 
Cronbach's Alpha N of Items 

.702 10 

 

Table 4. Item-Total Statistics 
 Scale 

Mean if 

Item 

Deleted 

Scale 

Variance 

if Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

Q1 33.53 9.999 .125 .816 

Q2 31.55 8.408 .532 .655 

Q3 32.60 8.554 .277 .697 

Q4 31.63 8.138 .638 .639 

Q5 32.60 8.810 .386 .677 

Q6 31.70 8.472 .530 .657 

Q7 33.75 8.397 .509 .657 

Q8 31.83 7.892 .461 .659 

Q9 33.75 8.141 .687 .635 

Q10 31.75 8.756 .443 .670 

 

Meanwhile, in the "Reliability Statistics" 

table, it is known that there are 10 N of Items with 

a Cronbach's Alpha value of 0.702. Where 0.702 > 

0.60 so it can be inferred if the question item for the 

test variable is reliable or consistent. Then in the 

table "Item-Total Statistics" found the result of 

Cronbach's Alpha value of each question > 0.60 so 

that all question items were also declared valid or 

reliable. 

In addition to the results of the analysis on 

Alpha Cronbach's reliability test, if the sum of the 

values of N is compared with the values in the r 

table, it will occupy a significance value of 5% of 

0.312. 

 

4 Conclusion 

Educational Technology that has developed 

currently is very helpful in the educational process, 

especially equity for students with special needs to 

access learning media. By adjusting existing 

technology with whatever elements are needed by 

students with special needs. A good education 

system is not only given to those who can afford it 

or who want it but must be distributed equally to all 

students without any age or intellectual economic 

limitations. This equity not only requires all 

students to receive education, but also must be 

balanced with resources and facilities that can adapt 

to the needs of students to get an equal level of 

education that they can apply nationally and 

internationally. 

With the vision of Jakarta Global University 

which focuses its education on the 21st Century 

Learning learning model. Where this method 
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integrates student centered learning and 

technology. The implementation of well-rounded 

education for all JGU students will be increasingly 

realized by optimizing the implementation of the 

CDIES system with evidence from the results of the 

tests that the authors have conducted. Where the 

author gets positive results on system usability 

from calculating the results of the SUS 

questionnaire which is followed by testing the 

validity and reliability with Alpha Cronbach's 

testing using SPSS software. The results of testing 

the SUS model state that the user agrees to use this 

application for the learning process and is easy to 

understand. This is because the system is a moodle-

based application and is familiar to be implemented 

in various educational institutions. These results 

were also strengthened by the results of the 

Cronbach's Alpha test of 0.702 which exceeded the 

set parameters, namely above 0.60 for each 

question asked. Then for the comparison of the r 

table, a satisfactory significance of 5% or 0.312 is 

obtained. 

With various features embedded in this 

system to facilitate the learning process, especially 

in basic physics subjects which help increase 

student understanding of the implementation of the 

material delivered with the virtual lab presented in 

this CDIES LMS. Besides that, the incorporation of 

various interactive multimedia elements in this 

system makes students more interested and easier 

to understand the topics available during the 

implementation and testing process. 
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