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Abstract 
 

One of the uses of information technology is augmented reality technology in the health sector. 
Augmented reality is used in the development of applications that are used for speech therapy for 
children with autism or children with speech delays. The method used for the development of 
speech therapy applications is the extreme programming method. This method can adapt to the 
development of an application in a short time and quite a lot of changes. The stages in the extreme 
programming method include identifying system requirements, planning activities during 
system/application development, system development process, iteration for system improvement 
until the final iteration, and no more user feedback, system/application production, and system 
maintenance with data backup and system recovery. After testing the system, it was concluded 
that three iterations occurred during the development of the speech therapy application. The last 
test showed that the user accepted the speech therapy application with a percentage of 77,14%. 
The output of this research is an augmented reality-based speech therapy application that is 
useful for independent speech therapy for children with speech delays. 

  
Keywords: Extreme Programming Method, Speech Delay, Augmented Reality, Autism Spectrum 
Disorder, Therapy  
  
 
1. Introduction 

Autism is a developmental disorder in children that attacks them mentally and causes difficulties 
in interacting with their social environment [1]. Usually, the child's signs will be seen before the 
child reaches three years of age [2]. Parents can detect this autistic disease by observing the 
child's daily behavior, especially how the child communicates with his close family [3]. Handling 
children with autism can be done in consultation with experts such as psychologists, pediatricians, 
pediatric neurologists, nutritionists, and therapists [4]. Some therapies that can be given to 
children with autism include physical therapy, speech therapy, sensor integration therapy, visual 
therapy, occupational therapy, biomedical therapy, and others, depending on the child's condition 
[5]. 

Therapy that can be done for people with autism to treat communication disorders is speech 
therapy [6]. Speech therapy is given to children with autism who have problems regarding the 
ability to speak, understand, and express language [7]. The initial examination to determine the 
cause of the child's speech delay includes first examining the mechanism of the mouth, which 
serves to ascertain the cause of speech disorders, not from the structure of the mouth, tongue, 
and surroundings [8]. The second is an examination of the child's pronunciation/articulation. The 
purpose of this examination is to assess a child's ability to pronounce consonants and vowels. 
The third examination is the child's understanding ability and verbal disclosure to determine how 
the child expresses something he understands [9]. 
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However, due to the Covid-19 pandemic, sufferers experience difficulties in carrying out therapy. 
Information technology is proliferating, especially in the health sector; this is evidenced by the 
emergence of special computer applications/programs for handling health problems, both 
website-based and Android-based [10]. The use of health applications, better known as mobile 
health, is easy and fast to help users access information about various health disorders, one of 
which is child development disorders, better known as autism spectrum disorder (ASD) [11], [12]. 
Currently, many applications for health purposes have been developed using augmented reality 
technology [13]. In this study, AR technology is used for self-therapy for people with autism 
through smartphone applications. Augmented reality is a technology that combines visualization 
in the virtual world, equating with visualization in accurate and real-time [14]. 

Several previous studies have been conducted by Kamran et al. This study discusses using 
augmented reality (AR) to improve the skills of children diagnosed with ASD. The results showed 
that AR was beneficial in supporting learning skills for children with ASD. Subsequent research 
discusses the effectiveness of AR among more participants, the sharing of technologies that 
support AR for intervention, generalization and maintenance of learning skills, and evaluation in 
inclusive classroom environments and other guaranteed settings [15]. Subsequent research by 
Syahputra et al. produced 3D animation of social stories by detecting markers located in a 
particular book and some simple games designed for children with autism that were carried out 
using a motion controller jump, helpful in reading hand movements in real-time. The 
implementation of augmented reality technology for social therapy by packaging the story uses 
virtual techniques to increase the intrinsic motivation of children with ASD because the child has 
difficulty focusing. Based on the Likert scale, with an average percentage of 71.18%, respondents 
agree that the system can support visualizing social story therapy for children with Autism 
Spectrum Disorder (ASD) in interpreting and understanding the surrounding social situations [16]. 
The following research by Liu et al. has resulted in smart glasses that use augmented reality 
technology, which has a vital role in helping to overcome the therapeutic needs of children with 
ASD. This app trains children and adults for emotion recognition, face-to-face gaze, eye contact, 
and behavioral self-regulation. The data collection method in this study is quantitative, where data 
is obtained from a system that allows digital phenotyping and social improvement, construction, 
and communication from the research domain criteria. In conclusion, this study provides evidence 
about the feasibility, usability, and tolerability of smart glasses [17].  

The difference between this research and previous research is optimizing the extreme 
programming method at each stage, especially in the iterations before producing speech therapy 
systems/applications. The iteration that occurs is optimized to extract feedback from the end user 
to improve speech therapy applications. This research is also helpful in monitoring the 
communication development of children with ASD by using an augmented reality-based 
application developed by implementing the extreme programming method. The first reason for 
choosing the extreme programming method for developing speech therapy applications based on 
augmented reality is that this method can adapt to many changes with the application/system 
processing time not too long. The second reason is that in the extreme programming method, 
there are helpful iterations to find feedback from end users, and from that feedback, the 
shortcomings of the developed application can be seen. The data used in this study is student 
data at SLB Putra Mandiri Kawunganten and SLB Putra Mandiri Gandrungmangu from January 
2021 to March 2022. The objects of this research were children or students at SLB aged 
Kawunganten who experienced speech delays between the ages of 7 years and 17 years. 
Meanwhile, the level of success of therapy is determined through several things, namely discipline 
in carrying out treatment, meaning that therapy will be successful quickly when every child with 
ASD regularly does speech therapy, and secondly, support from the people around the child to 
carry out speech therapy to increase the success of speech therapy. This support comes from 
parents, family, and the environment of children with speech delays. The output of this research 
is a mobile-based application that can be used by people with autism spectrum disorder (ASD) or 
their families to guide and self-administered speech therapy. 

 
2. Research Methods 

This study uses extreme programming to develop mobile-based speech therapy applications with 
augmented reality technology. The stages in the extreme programming method include identifying 
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system requirements, planning activities during system/application development, system 
development process, iteration for system improvement until the final iteration and no more 
feedback from users, system/application production, and system maintenance with data backup 
and system recovery [18], [19].  

 

 
 

Figure 1. Stages of the Extreme Programming Method 
 

The stages in this method are as follows: 
a. Exploration and planning of system requirements and research data.  

This stage begins with the identification of functional and non-functional requirements needed 
for the development of applications that children with autism can use to perform speech 
therapy independently. Non-functional requirements are related to equipment and materials 
such as cameras, storage devices, and computer devices [18].  

b. Activity planning   
Planning for speech therapy application development activities begins with determining the 
iteration to be carried out in the application development process [20]. Iterations are carried 
out based on end-user input on speech therapy applications. These processes are consulted 
with end users to capture the functional requirements of the system, such as the design of the 
speech therapy application interface, the modules that will be displayed, and the buttons on 
the speech therapy application are made as simple and easy as possible so that the end user 
does not feel confused when using speech therapy applications [19]. 

c. System development process  
The augmented reality method implemented in application development for speech therapy is 
the marker-based tracking method, shown in Figure 9 point e. At this stage, coding is carried 
out for application development using software such as Unity, vuforia, and software for 
designing 3D object designs which will later be displayed on mobile-based speech therapy 
applications using augmented reality technology. At this stage, it is also done by rendering an 
image or object recorded to produce reality as a three-dimensional object [21]. Followed by 
designing the character of the therapist and autistic child patient and the background of the 
place used for therapy. Then, organize HIPO (Hierarchy Input Process Output), create 
storyboards from AR applications, and create 3D animations.  

1) The design of the therapist's character design, the patient's character, and the speech 
therapy process 
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(a) 

 
(b) 

 
(c) 

 
Figure 2.  (a) Therapist Model Design, (b) Patient Model Design, (c) Speech Therapy Model 

Design 
 

2) HIPO Design 
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Figure 3. HIPO Speech Therapy Application 
 

HIPO (Hierarchy Input Process Output) AR application consists of a main splash screen 
menu in which there are five sub-menus, each of which can be used to: 
a) Download Marker  

The menu serves to download markers that can later be scanned. The marker is 

already available on the drive link.  

b) Scan AR 
The menu can be used to scan/detect marker images that have been previously 

downloaded. The scanned marker will display a 3D animation of speech therapy 

performed on autistic patients. 

c) Video Player 
The video player menu contains speech therapy videos for children with autism that 

have been made into 3D animations. 

d) Hint 
This menu contains instructions for using the AR application, starting from how to 

download a marker image/target image, how to scan a marker image, how to play a 

video player about speech therapy sessions, and how to exit the AR application.  

e) Exit 
The user will exit the AR application if this menu is pressed/clicked. 

3) Storyboard Design 

 

Table 1. Storyboard 

No. Sketch Description 

1.  The splash screen display design 
of the speech therapy AR 
application, when opening the 
application with the display of the 
Kemendikbudristek logo, the PNC 
logo, and the Merdeka Campus 
logo, lasts 3 seconds. 
 
 

2.  The main menu display design 
contains the display of the 
Kemendikbudristek logo, the PNC 
logo, the Merdeka Campus logo, 
and the AR scan menu, Download, 
Video, Instructions, and Exit, with 
a duration of 3 seconds. 
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3.  The design of the AR scan display 
contains a menu to return to the 
main menu and a 3D animation 
showing a speech therapy session 
for autistic patients by a speech 
therapist; the duration is not 
specified. 
 
 
 
 

4.  The video player menu display 
design contains a back menu to 
return to the main menu, a play 
menu to play videos, a pause 
menu to pause the video, and a 
stop menu to stop the video; the 
duration is not specified. 
 
 
 

5.  The display design of the pointer 
menu contains instructions for 
using the AR application, and there 
is a back menu that can be used to 
return to the main menu, with a 
duration of 8 seconds. 
 
 
 

 
4) Splash Screen Menu Flowchart  

The flowchart of the splash screen main menu on a mobile-based speech therapy 
application with augmented reality technology is shown in the image below. 

 

 
 

Figure 4. Flowchart of the Main Menu of Speech Therapy Applications 
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In Figure 4 above, it is explained that the speech therapy application menu has five menus, 
each of which is a download marker menu, AR scan menu, instructions menu, video player 
menu, and exit menu. 

d. Iteration process  
1) First Iteration 

The improvement in the first iteration is that the speech therapy session should have 
therapeutic objects displayed on the table, like the words spoken by speech therapists to 
children with autism or children with speech delays. Feedback from end users is done as 
an improvement in the first iteration [22].  

2) Second Iteration 
The improvement in the second iteration is that there is no 3D rotation for speech therapy 
sessions in the video. End users provide input that 3D rotation should exist to make it easier 
for end users to watch speech therapy sessions without rotating the device.  

3) Third Iteration 
The third or final iteration process improves the speech therapy session. In speech therapy 
sessions, the patient's voice should be removed so that only the therapist's voice can be 
heard, and the therapist's voice can be followed by patients doing independent speech 
therapy at home.  
After this third iteration and the repair of the end user is done, the entire iteration process 
has been completed. The stages of system development using the extreme programming 
method can be continued to the next step, namely, the production process of speech 
therapy applications [18]. 

e. Production process system  
This stage begins with coding/production applications using the Unity software and creating a 

speech therapy application database using the Vuforia programming language, as well as 

implementing the user interface design for the main page of the speech therapy application, 

as shown in Figure 5 below. The speech therapy application consists of 4 menus, namely (a) 

the main application menu, (b) the AR scan menu, when the marker is scanned, a speech 

therapy video will appear, (c) a marker that can be scanned on the AR scan menu, (d) the 

video menu. , in which a speech therapy video can be played, (e) a menu that shows the use 

of speech therapy applications. 

 

  

(a) (b) 

  

(c) (d) 
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(e) 

Figure 5. (a) Splash Screen Menu, (b) AR Scan Menu, (c) Video Menu, (d) Instructions Menu, 
(e) Application Marker 

 
3. Result and Discussion 

From all stages of research using the extreme programming method that has been carried out, it 
can be tested using performance measurement techniques and retrospective think-aloud. The 
process carried out in this technique is to analyze several aspects such as efficiency, 
effectiveness, difficulties, or problems faced by respondents/end-users, and these aspects 
provide a more detailed explanation of the meaning of the data and information that has been 
obtained to conclude these measurements [23].  

The effectiveness and efficiency of speech therapy applications were measured using 
performance measurement techniques [24]. The success of the given task and the failure of the 
task carried out by the respondent are measured to calculate effectiveness [25]. Effectiveness is 
calculated by setting a value of 1 if the task performed is successful and a value of 0 if the given 
task fails [26]. The equation for calculating the failure rate and the success rate is shown in 
Equation (1) and Equation (2) below [27]. 

 

Succeed =  
Number of successful tasks

Total number of tasks
∗ 100%       (1) 

 

Fail =  
Number of failed tasks

Total number of tasks
∗ 100%        (2) 

 
Meanwhile, the measurement using the retrospective think-aloud technique was carried out by 
interviewing respondents during the iteration process. Respondents practice their way of using 
speech therapy applications using the respondent's smartphones. To find out the respondents' 
opinions while using the speech therapy application, interviews were carried out to obtain 
information about the level of usefulness of the application according to the respondent's version. 
The results of the questionnaires that have been filled out by the respondents representing the 
respondents' thoughts are then collected to conclude how practical the speech therapy application 
developed is. These results represent the impressions, benefits, and difficulties experienced by 
respondents, as well as the feedback given during testing [28]. The questionnaire used to obtain 
data using this technique is shown in the table below. 
 

Table 2. Speech Therapy Application Questionnaire 

No Question 

1 I think that this system makes it easier for me to do independent speech therapy. 
2 I find that this system should not be made this complicated. 
3 I think this system is easy to use 
4 I think that I will need help using this system. 
5 I find the various functions in this system well-integrated 
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6 I found many things in this system that were inconsistent. 
7 I imagine that most people can quickly learn to use this system. 
8 I think that this system is complicated to use 
9 I am very confident in using this system. 

10 I need to learn many things before I can use this system. 

 
Respondents involved in this test were 35 respondents consisting of 23 guardians of children with 
autism and children with speech delays, eight special school teachers, and four speech therapists. 
The results of measuring the performance measurement of a mobile-based speech therapy 
application with augmented reality technology that implements the extreme programming method 
are shown in Table 3 below. 
 

Table 3. Results of Speech Therapy Application Performance Measurement 

Respondent Code Successful (%) Failed (%) 

R1 82,05 17,95 
R2 74,36 25,64 
R3 79,49 20,51 
R4 87,18 12,82 
R5 74,36 25,64 
R6 71,79 28,21 
R7 79,49 20,51 
R8 69,23 30,77 
R9 87,18 12,82 
R10 79,49 20,51 
R11 66,67 33,33 
R12 74,36 25,64 
R13 82,05 17,95 
R14 74,36 25,64 
R15 84,62 15,38 
R16 76,92 23,08 
R17 79,49 20,51 
R18 66,67 33,33 
R19 71,79 28,21 
R20 66,67 33,33 
R21 66,67 33,33 
R22 87,18 12,82 
R23 82,05 17,95 
R24 79,49 20,51 
R25 76,92 23,08 
R26 84,62 15,38 
R27 69,23 30,77 
R28 71,79 28,21 
R29 87,18 12,82 
R30 71,79 28,21 
R31 74,36 25,64 
R32 84,62 15,38 
R33 79,49 20,51 
R34 76,92 23,08 
R35 79,49 20,51 
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Figure 6. Testing Results of Speech Therapy Applications 
 
Figure 6 above shows that testing using performance measurement techniques and retrospective 
think-aloud produces an average for all tasks that respondents have done, and the results of 
questionnaires that respondents have filled out are 77.14%. The user's failure when using the 
augmented reality-based independent speech therapy application is that the camera on the 
smartphone device has different resolutions, and the angle when scanning the marker does not 
match the marker. This value indicates that the application of speech therapy is well received by 
respondents and can be used as a guide for independent speech therapy for children with autism 
or children who have speech delays [29].  

 
4. Conclusion 
Based on all the activities carried out at the speech therapy application development stage, it was 
concluded that the extreme programming method has been successfully implemented in this 
application development process by performing three iterations until the application can be 
produced. All improvements from 35 respondents have been successfully carried out to advance 
speech therapy applications. In addition, all the processes carried out in this research, starting 
from the development of a mobile-based speech therapy application with augmented reality 
technology that implements the extreme programming method and the stages of testing carried 
out using performance measurement techniques and retrospective think-aloud, the results 
obtained that speech therapy applications are acceptable by respondents with a value of 77.14%. 
This value means that the application of speech therapy has been successfully used to guide 
independent speech therapy under the supervision of a speech therapist.  

 
References 
 
[1] T. A. Holroyd, M. A. Sauer, and R. J. Limaye, “Vaccine decision-making among parents of 

children on Medicaid with and without autism spectrum disorder,” Vaccine, vol. 38, no. 43, 
pp. 6777–6784, 2020, doi: 10.1016/j.vaccine.2020.08.041. 

[2] M. A. Nazaruddin and M. Efendi, “The Book of Pop-Up Augmented Reality to Increase Focus 
and Object Recognition Capabilities for Children with Autism,” Journal of ICSAR, vol. 2, no. 
1, pp. 9–14, 2018, doi: 10.17977/um005v2i12018p009. 

[3] J. M. Barkoski et al., “In utero pyrethroid pesticide exposure about autism spectrum disorder 
(ASD) and other neurodevelopmental outcomes at three years in the MARBLES longitudinal 
cohort,” Environmental Research, vol. 194, p. 110495, 2021, doi: 
10.1016/j.envres.2020.110495. 

[4] M. M. Vandewouw, E. J. Choi, C. Hammill, J. P. Lerch, E. Anagnostou, and M. J. Taylor, 

0

10

20

30

40

50

60

70

80

90

100

R1 R3 R5 R7 R9 R11 R13 R15 R17 R19 R21 R23 R25 R27 R29 R31 R33 R35

Successful (%) Failed (%)



LONTAR KOMPUTER VOL. 15, NO. 1 APRIL 2024 p-ISSN 2088-1541 
DOI : 10.24843/LKJITI.2024.v15.i01.p01 e-ISSN 2541-5832 
Accredited Sinta 2 by RISTEKDIKTI Decree No. 158/E/KPT/2021 

11 

 

“Changing Faces: Dynamic Emotional Face Processing in Autism Spectrum Disorder Across 
Childhood and Adulthood,” Biological Psychiatry: Cognitive Neuroscience and 
Neuroimaging, 2020, doi: 10.1016/j.bpsc.2020.09.006. 

[5] B. Razi, D. Imani, M. Hassanzadeh Makoui, R. Rezaei, and S. Aslani, “Association between 
MTHFR gene polymorphism and susceptibility to autism spectrum disorders: Systematic 
review and meta-analysis,” Research in Autism Spectrum Disorders, vol. 70, no. October 
2019, p. 101473, 2020, doi: 10.1016/j.rasd.2019.101473. 

[6] L. P. Wanti and Lina Puspitasari, “Optimization of the Fuzzy Logic Method for Autism 
Spectrum Disorder Diagnosis,” Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi), 
vol. 6, no. 1, pp. 16–24, 2022, doi: 10.29207/resti.v6i1.3599. 

[7] J. A. Cascia and J. J. Barr, “Associations among parent and teacher ratings of systemizing, 
vocabulary and executive function in children with autism spectrum disorder,” Research in 
Developmental Disabilities, vol. 106, no. July, p. 103779, 2020, doi: 
10.1016/j.ridd.2020.103779. 

[8] J. A. Andoy Galvan et al., “Mode of delivery, order of birth, parental age gap and autism 
spectrum disorder among Malaysian children: A case-control study,” Heliyon, vol. 6, no. 10, 
p. e05068, 2020, doi: 10.1016/j.heliyon.2020.e05068. 

[9] A. Frigaux, J. Lighezzolo-Alnot, J. C. Maleval, and R. Evrard, “Differential diagnosis on the 
autism spectrum: Theorizing an ‘Ordinary Autism,’” L'Évolution Psychiatrique, vol. 86, pp. 1–
24, 2021, doi: 10.1016/j.evopsy.2021.01.003. 

[10] U. Nopriansyah, H. Wulandari, and R. Pangastuti, “Pengembangan Aplikasi Kesehatan 
Berbasis Mobile Untuk Pemantauan Deteksi Dini Tumbuh Kembang (DDTK) Anak Usia 4-6 
Tahun,” Al-Althfaal Jurnal Ilmiah Pendidikan Anak Usia Dini, vol. 3, no. 1, pp. 98–111, 2020. 

[11] M. Brilliant, “Sistem Pakar Metode Case-Based Reasoning Untuk Deteksi Penyakit Stunting 
Pada Anak,” Jurnal SIMADA (Sistem Informasi dan Manajemen Basis Data), vol. 5, no. 2, 
pp. 13–22, 2022. 

[12] L. P. Wanti, I. N. Azroha, and M. N. Faiz, “Implementasi User Centered Design Pada Sistem 
Pakar Diagnosis Gangguan Perkembangan Motorik Kasar Pada Anak Usia Dini,” Media 
Aplikom, vol. 11, no. 1, pp. 1–10, 2019. 

[13] C. Berenguer, I. Baixauli, S. Gómez, M. de E. P. Andrés, and S. De Stasio, “Exploring the 
Impact of Augmented Reality in Children and Adolescents with Autism Spectrum Disorder: 
A Systematic Review,” International Journal of Environmental Research and Public Health, 
vol. 17, no. 17, pp. 1–15, 2020, doi: 10.3390/ijerph17176143. 

[14] A. Syawaludin, Gunarhadi, and P. Rintayati, “Development of Augmented Reality-Based 
Interactive Multimedia to Improve Critical Thinking Skills in Science Learning,” International 
Journal of Instruction, vol. 12, no. 4, pp. 331–344, Oct. 2019, doi: 10.29333/iji.2019.12421a. 

[15] K. Khowaja et al., “Augmented reality for learning of children and adolescents with autism 
spectrum disorder (ASD): A systematic review,” IEEE Access, vol. 8, pp. 78779–78807, 
2020, doi: 10.1109/ACCESS.2020.2986608. 

[16] M. F. Syahputra, D. Arisandi, A. F. Lumbanbatu, L. F. Kemit, E. B. Nababan, and O. Sheta, 
“Augmented reality social story for autism spectrum disorder,” Journal of Physics: 
Conference Series, vol. 978, no. 1, 2018, doi: 10.1088/1742-6596/978/1/012040. 

[17] E. Pantano, A. Rese, and D. Baier, “Enhancing the online decision-making process by using 
augmented reality: A two country comparison of youth markets,” Journal of Retailing and 
Consumer Services, vol. 38, no. May, pp. 81–95, 2018, doi: 
10.1016/j.jretconser.2017.05.011. 

[18] A. Aldave, J. M. Vara, D. Granada, and E. Marcos, “Leveraging creativity in requirements 
elicitation within agile software development: A systematic literature review,” Journal of 
Systems and Software, vol. 157, 2019, doi: 10.1016/j.jss.2019.110396. 

[19] L. P. Wanti, O. Somantri, A. Romadloni, and E. Tripustikasari, “Optimization of Extreme 
Programming Methods in Plastics Waste Management Company Websites,” JISA(Jurnal 
Informatika dan Sains), vol. 4, no. 2, pp. 144–148, 2021, doi: 10.31326/jisa.v4i2.1018. 

[20] D. H. Pertiwi, “Metode extreme programming (xp) pada website sistem informasi franchise 
lkp palcomtech,” Mikrotik: Jurnal Manajemen Informatika, vol. 8, no. 1, pp. 86–98, 2018. 

[21] R. A. Azdy and A. Rini, “Penerapan Extreme Programming dalam Membangun Aplikasi 
Pengaduan Layanan Pelanggan (PaLaPa) pada Perguruan Tinggi,” Jurnal Teknologi 
Informasi dan Ilmu Komputer, vol. 5, no. 2, p. 197, 2018, doi: 10.25126/jtiik.201852658. 

[22] L. P. Wanti, G. N. Ikhtiagung, and I. A. Pangestu, “Implementasi Extreme programming Pada 



LONTAR KOMPUTER VOL. 15, NO. 1 APRIL 2024 p-ISSN 2088-1541 
DOI : 10.24843/LKJITI.2024.v15.i01.p01 e-ISSN 2541-5832 
Accredited Sinta 2 by RISTEKDIKTI Decree No. 158/E/KPT/2021 
 

12 
 

Website Marketplace Lapak Petani Online,” Infotekmesin, vol. 12, no. 01, pp. 50–58, 2021, 
doi: 10.35970/infotekmesin.v12i1.427. 

[23] M. Georgsson, N. Staggers, E. Årsand, and A. Kushniruk, “Employing a user-centered 
cognitive walkthrough to evaluate a mHealth diabetes self-management application: A case 
study and beginning method validation,” Journal of Biomedical Informatics, vol. 91, p. 
103110, 2019, doi: 10.1016/j.jbi.2019.103110. 

[24] R. M. Doerfler et al., “Usability testing of a sick-day protocol in CKD,” Clinical Journal of the 
American Society of Nephrology, vol. 14, no. 4, pp. 583–585, 2019, doi: 
10.2215/CJN.13221118. 

[25] I. Maramba, A. Chatterjee, and C. Newman, “Methods of usability testing in the development 
of eHealth applications: A scoping review,” International Journal of Medical Informatics, vol. 
126, no. March, pp. 95–104, 2019, doi: 10.1016/j.ijmedinf.2019.03.018. 

[26] S. Holmes, A. Moorhead, R. Bond, H. Zheng, V. Coates, and M. McTear, “Usability testing 
of a healthcare chatbot: Can we use conventional methods to assess conversational user 
interfaces?,” ECCE '19: Proceedings of the 31st European Conference on Cognitive 
Ergonomics, pp. 207–214, 2019, doi: 10.1145/3335082.3335094. 

[27] N. Luh Putri Ari Wedayanti, N. Kadek Ayu Wirdiani, and I. Ketut Adi Purnawan, “Evaluasi 
Aspek Usability pada Aplikasi Simalu Menggunakan Metode Usability Testing,” Jurnal Ilmiah 
Merpati (Menara Penelitian Akademik Teknologi Informasi), vol. 7, no. 2, p. 113, 2019, doi: 
10.24843/jim.2019.v07.i02.p03. 

[28] O. Korableva, T. Durand, O. Kalimullina, and I. Stepanova, “Usability testing of MOOC: 
Identifying user interface problems,” ICEIS 2019 - Proceedings 21st International 
Conference on Enterprise Information Systems, vol. 2, no. Iceis, pp. 468–475, 2019, doi: 
10.5220/0007800004680475. 

[29] A. L. Russ et al., “Usability evaluation of a medication reconciliation tool: Embedding safety 
probes to assess users’ detection of medication discrepancies,” Journal of Biomedical 
Informatics, vol. 82, pp. 178–186, 2018, doi: 10.1016/j.jbi.2018.05.002. 

 


