DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND
ALTERNATIVE COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH
CEREBRAL PALSY IN ACTIVITIES OF DAILY LIVING (ADL) SKILLS

By

Jesse Young
11402002

BACHELOR’S DEGREE
in

INFORMATION TECHNOLOGY
FACULTY OF ENGINEERING AND INFORMATION TECHNOLOGY

SWISS GERMAN UNIVERSITY
The Prominence Tower
Jalan Jalur Sutera Barat No. 15, Alam Sutera
Tangerang, Banten 15143 - Indonesia

July 2018

Revision after the Thesis Defense on July 16t 2018



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 2 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

STATEMENT BY THE AUTHOR

| hereby declare that this submission is my own work and to the best of my knowledge,
it contains no material previously published or written by another person, nor material
which to a substantial extent has been accepted for the award of any other degree or
diploma at any educational institution, except where due acknowledgement is made in
the thesis.

Jesse Young

Student Date

Approved by:

Dr. Maulahikmah Galinium, S.Kom, M.Sc

Thesis Advisor Date

James Purnama, M.Sc

Thesis Co-Advisor Date

Dr. Irvan S. Kartawiria, ST, M.Sc

Dean Date

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 3 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

ABSTRACT

DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND
ALTERNATIVE COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH
CEREBRAL PALSY IN ACTIVITIES OF DAILY LIVING (ADL) SKILLS

By

Jesse Young
Dr. Maulahikmah Galinium, S.Kom, M.Sc
James Purnama, M.Sc

SWISS GERMAN UNIVERSITY

Cerebral palsy (CP) is a brain disorder that causes motoric impairment and the
communication method uses gesture, body language, and verbal but not clear. Two
current prominent methods which helps communication process are Augmentative and
Alternative Communication (AAC) and through Brain Computing Interaction (BCI).
Simplified AAC is developed by adapting Activities of Daily Living (ADL) skills and
AAC pictorial-based system. The objective of this research is to prove that this
simplified AAC method in mobile apps could make the communication process easier
and develop online platform for Caregivers to exchange experiences in using the ADL
color configuration. This research follows prototyping method with functionality, user
acceptance test and ended with usability testing conducted to both CP individual and
their caregivers at YPAC Jakarta and the questionnaire is modeled after Nielsen’s
usability study. The software result is acceptable to the CP therapists and all
functionality features can run well. The test result proves that communication process
is easier using AAC Messaging and development of TAP Online platform is able to
create a starting point for caregivers to share and build communities.

Keyword: Mobile Apps, Augmentative and Alternative Communication, Cerebral

Palsy, Activities of Daily Living Skills, Brain Computing Interaction.

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 4 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

SWISS GERMAN UNIVERSITY

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 5 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

DEDICATION

| dedicate this thesis work for Cerebral palsy individuals in YPAC (Disabled

Children’s Counselling Foundation) Jakarta and their caregivers and therapists.

SWISS GERMAN UNIVERSITY

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 6 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

ACKNOWLEDGEMENTS

My deepest gratitude and thank to the Almighty God for his never-ending blessing
throughout my life and this thesis work. He gave me the passion and strength to work

on this thesis work, for that | feel really blessed.

Secondly, my biggest thank to both of my parents, Mr. Bambang Purnomo and Mrs.

Dewi Masiani for their support all the time and encourage me to work even harder.

| also give my gratitude to my Advisor and Co-Advisor, Mr. Maulahikmah Galinium
and Mr. James Purnama, and Michael who have been great mentors and tirelessly

giving invaluable advice during this thesis work period.

Finally, all my love and many thanks to all of my friends in my life and especially SGU
Information Technology class of 2014. Thank you for all the continuous support and
constructive advices that made this thesis work possible.

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 7 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

TABLE OF CONTENTS

Page
STATEMENT BY THE AUTHOR ..ot 2
ABSTRACT ..ottt ettt s e bbb e sttt e sttt re et bt nenre e 3
DEDICATION ...ttt e e e et e st e e e snt e e e ane e e e nsaeeesneeeenneeas 5
ACKNOWLEDGEMENTS <t e . 100000 eeeeee e eenevseseeseenessbobanins 6
TABLE OF CONTENTS ..ottt nnne e 7
LIST OF FIGURES ... /SO . ... ..ccnesnsseeeeecessnnnssessessonessessantas 10
LIST OF TABLES ..ottt te e naae e nnnes 12
BISROREOEIATICHESEN..................... S SR .......................... 00 14
CHAPTER 1 — INTRODUCTION ......ccooiititiitieeaeeseessessessessessesseeeeseeseeseeseessessessessenns 15
1.1 BackgTOURCHSTI I ........................ WSS, ........................ S¢S 15
1.2 ResearCiiPrODIE S —— S S ...t RN 16
1.3 RESEAICH OB JECTIVES ... eiueeiteereiueesueesesseesseesssseesseansesseesssanssseesseessessesssenssessesssennsens 16
1.4 SigNIFICANCE OF STUAY ... et sttt b s ee st et an e nasne e 17
1.5 RESEAICN QUESTIONS ....ecuviivie ettt e sie ettt et e e e steeneesreenseaneeas 17
g 3ol pogoqp 3] W O W o1 it YA N ALl B 1
B AEDE: ... ... B BT OO B . BN NN BN 17
1.8 ReSEArC LIMITAtION ..couviiiiiiiieiecie e 18
CHAPTER 2 — LITERATURE REVIEW ..o 19
2.1 YPAC JaKarta Profile ..o 19
2.2 Augmentative and Alternative Communication (AAC) .....ccccevvevvereiieeneeie e 19
G I o [ O 1 =To o] AP O PR RPUPRTPIN 20
2.4 Cerebral PalSY (CP).....coiiieieeeie e 21
2.5 Activities of Daily LiVING (ADL) ...covoveieee e 22
2.6 EMOLIV EPOCH ..ottt nenne e 23
2.7 Emotiv Xavier Control Panel & MYEMOLIV .........ccccoevieiiiiesiece e 24
2.8 Software Development Life CYCIe.........cooviiiiiiii e 27
2.9 FOCUS GrouUpP DISCUSSION .....ecuveivieieeiesiie e ie sttt ste e e e 27

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 8 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

P (O 1Y o [T To -4 OSSR 27
2.10.1 USE CaSe DIAQIaM ....c..coiiiiiieieiesiesie ettt 28
2.10.2 ACHIVILY dIAQIaM ....ccviiiiciiece et 28
2.10.3 ArchiteCture diagram ........c.ooueiuerierienineeeeee e 29
2.10.4 Prototyping Method ...........ccceoieiiiie e 30

2. 11 USADIIITY ..o 31

2.12 USADIILY TESTING ...vvivieieieie ettt 32

2.13 Quantitative Data Collection TEChNIQUE.........cccveiiiiiiieece e 33

2.14 REIALE WOTKS. ... .ottt sttt 33
2.14.1 SPECIAL TAPPS . ettt 33
2.14.2'Proloquo ZEEuuumee .. ................... SOCSERE...............cocrenr. .o SHEREE 34
2.14.3 iPad App for Cerebral Palsy Patients ........cccciveninieiinniniiie e 35
2.14.4 User’s Emotions and Usability Study of a Brain- Computer Interface
Applied to People WIth CP ... 37

CHAPTER 3 — RESEARCH METHODS ..ottt sbesnenes 39

3.1 RESEAICH OVEIVIEW ...ttt sttt sttt s sttt ettt st be e b e 39

3.2 Preliminary RESEAICI ... cuiii ettt sttt neeneesneenas 40

OTSIOBSEIVALION ..........cocvvvneernnnerraennrs STRRTRRRRRRORRRRRRRRRRRRRIII ... e PO OOOOOO s e s e eees 40

3:4-ReguirementAnalysiSe: rear et ci i s s s e e 40

SR FEUS GEDUDEDICEESE S S S S .. N L O T B W 43

S%E Eld-E Nl T AN RN S EE N E.NENE N 43
3.6.1 Activity OVErview Diagram .......cccceeiieiieiiie e sveesiee e 44
3.6.2 USE CaSe DIAagram ......cceiuieieieieie ittt 45
3.6.3 Use Case DESCIIPLION.......ccveieiieiieie ettt 48
3.6.4 ArChiteCture DIagram ........cccoeiieiierieeie ettt 78
3.6.5 Database StrUCLUE ..........covieiiiiereee e e 79

3.7 Development Using Prototype Method............ccoeiiiiiiiiiiiiiccee e 82

3.8 FUNCLIONAILY TESTING ...evveveeieciiecie et 83

3.9 USEI ACCEPTANCE TESL....ceeieiieitieeiie ettt sre e e 9

3.10 USADIIY TESTING ...veeveieieiiecie ettt nre e 106

3.11 Task QUESTIONNAIIE ........cvueeieaieeieenie e siee st sieesie et e ste e neesreesteeseesreeneeaneens 115

3.12 MONELIZALION PIAN ... s 127

Jesse Young



DEVELOPMENT OF MOBILE APP-BASED AUGMENTATIVE AND ALTERNATIVE Page 9 of 165
COMMUNICATION (AAC) TOOLS FOR PEOPLE WITH CEREBRAL PALSY IN ACTIVITIES OF
DAILY LIVING (ADL) SKILLS

CHAPTER 4 — RESULTS AND DISCUSSION ......c.ccciiiiiiiniiiinsie e 129
4.1 ODSErvation RESUI........ccuiiieiieeee e 129
4.2 Focus Group DisCuSSION RESUIL.........cccveiiiiiiice e 130
4.3 SOTtWAIE RESUIL ..o 132

4.3.1 TAP and TAPC Mobile Application ...........cccccevviieiieiree e 132

4.3.2 TAP ONnline PIatform........ccooiiiiiececeee e 139
4.4 Functionality Testing ReSUIt ..........cccuoiiiiiiiieece e 141
4.5 User Acceptance Test (UAT) ReSUIL ........ooveiieiiiiii e 142
4.6 Usability TSt RESUIL........ccueiieieeiecieie e 143
CHAPTER 5 — CONCLUSIONS AND FUTURE WORKS.........c.cccoociiiiiiiirane 150
5.1 ConclusIonsS......... A . 150
5.2 Future Works and ReCOMMENTALION............ccoueiieiiniiisiesiee e 151
GCREOSSARN .. .. BN ... S 152
REEERENCESTREL. TN .................. ASSSSS———............................ 00 153
APPENDIX A — FOCUS GROUP DISCUSSION RESULT ............ccovevvieeeiiienne 156
APPENDIX B — FUNCTIONALITY TESTING RESULT ......cccevviiiiirieieieiianens 160
APPENDIX C — USER ACCEPTANCE TESTING (UAT) RESULT ........ccecu.e.e. 161
APPENDIX D — TAP MOBILE APP TASK QUESTIONNAIRE RESULT ........... 162
APPENDIX E — TAP ONLINE PLATFORM QUESTIONNAIRE RESULT ......... 163
APPENDIX F — TAP MOBILE APP POST-TASK QUESTIONNAIRE RESULT.164
GIRGIPUISNELE R YA AL N . WA Nl I AR RN N 165

Jesse Young



	STATEMENT BY THE AUTHOR
	ABSTRACT
	DEDICATION
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	LIST OF EQUATIONS
	CHAPTER 1 – INTRODUCTION
	1.1 Background
	1.2 Research Problems
	1.3 Research Objectives
	1.4 Significance of Study
	1.5 Research Questions
	1.6 Research Hypotheses
	1.7 Scope
	1.8 Research Limitation

	CHAPTER 2 – LITERATURE REVIEW
	2.1 YPAC Jakarta Profile
	2.2 Augmentative and Alternative Communication (AAC)
	2.3 Age Category
	2.4 Cerebral Palsy (CP)
	2.5 Activities of Daily Living (ADL)
	2.6 Emotiv EPOC+
	2.7 Emotiv Xavier Control Panel & MyEmotiv
	2.8 Software Development Life Cycle
	2.9 Focus Group Discussion
	2.10 UML diagram
	2.10.1 Use Case Diagram
	2.10.2 Activity diagram
	2.10.3 Architecture diagram
	2.10.4 Prototyping Method

	2.11 Usability
	2.12 Usability Testing
	2.13 Quantitative Data Collection Technique
	2.14 Related works
	2.14.1 Special iApps
	2.14.2 Proloquo2Go
	2.14.3 iPad App for Cerebral Palsy Patients
	2.14.4 User’s Emotions and Usability Study of a Brain- Computer Interface Applied to People with CP


	CHAPTER 3 – RESEARCH METHODS
	3.1 Research Overview
	3.2 Preliminary Research
	3.3 Observation
	3.4 Requirement Analysis
	3.5 Focus Group Discussion
	3.6 System Design
	3.6.1 Activity Overview Diagram
	3.6.2 Use Case Diagram
	3.6.3 Use Case Description
	3.6.4 Architecture Diagram
	3.6.5 Database Structure

	3.7 Development Using Prototype Method
	3.8 Functionality Testing
	3.9 User Acceptance Test
	3.10 Usability Testing
	3.11 Task Questionnaire
	3.12 Monetization Plan

	CHAPTER 4 – RESULTS AND DISCUSSION
	4.1 Observation Result
	4.2  Focus Group Discussion Result
	4.3  Software Result
	4.3.1 TAP and TAPC Mobile Application
	4.3.2 TAP Online Platform

	4.4  Functionality Testing Result
	4.5  User Acceptance Test (UAT) Result
	4.6  Usability Test Result

	CHAPTER 5 – CONCLUSIONS AND FUTURE WORKS
	5.1 Conclusions
	5.2 Future Works and Recommendation

	GLOSSARY
	REFERENCES
	APPENDIX A – FOCUS GROUP DISCUSSION RESULT
	APPENDIX B – FUNCTIONALITY TESTING RESULT
	APPENDIX C – USER ACCEPTANCE TESTING (UAT) RESULT
	APPENDIX D – TAP MOBILE APP TASK QUESTIONNAIRE RESULT
	APPENDIX E – TAP ONLINE PLATFORM QUESTIONNAIRE RESULT
	APPENDIX F – TAP MOBILE APP POST-TASK QUESTIONNAIRE RESULT
	CURRICULUM VITAE

