
260 

APPENDICES 



261 

Appendix 1 Observation Letter 
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No. 

Appendix 2 

Pertanyaan Jawaban Narasumber (Pak Sudharya
Kencana) 

Anak-anak dengan disleksia biasanya
mengalami kesulitan dalam mengenali huruf,
membaca secara lancar, dan memahami isi
bacaan. Mereka juga sering tertukar huruf

yang mirip bentuknya seperti <b= dan <d=. 1 

2 

3 

4 

5 

Guidelines & Interview Results 

Bagaimana karakteristik
umum anak dengan

gejala disleksia dalam
hal kemampuan

membaca? Proses membaca cenderung lambat, terbata-
bata, dan memerlukan lebih banyak waktu 

serta perhatian. 

Tantangan utama adalah kesulitan dalam
memproses bunyi huruf (fonologis), mengingat
urutan kata, serta mempertahankan konsentrasi

saat membaca. Selain itu, mereka mudah
merasa frustrasi atau minder jika dibandingkan

dengan teman sebaya, yang memengaruhi
motivasi belajar. 

Kami menerapkan metode multisensori, seperti
membaca sambil mendengar, menulis sambil

mengeja, dan menggunakan teknik visual 

Apa saja tantangan
utama yang mereka
hadapi saat belajar

membaca? 

Metode atau teknik apa
yang biasanya

digunakan untuk
membantu mereka
dalam membaca? 

Apakah di yayasan BDF
pernah menggunakan

teknologi untuk
memfasilitasi anak

disleksia dalam
membaca? 

Apakah ada fitur yang
diharapkan dalam

pengembangan aplikasi
alat bantu baca untuk

anak disleksia? 

seperti kode warna. Pendekatan seperti Orton-
Gillingham dan phonics juga kami terapkan
untuk meningkatkan kesadaran fonologis. 

Ya, kami menggunakan TV besar dan Virtual
Reality (VR) untuk menampilkan konten

bacaan interaktif. Namun, penggunaannya
masih terbatas di dalam yayasan saja. Kami
belum memiliki aplikasi portabel yang bisa

digunakan anak-anak di rumah. 

Perlu ada opsi pengaturan ukuran font, warna
latar, serta penanda visual pada teks yang
sedang dibaca. Jika memungkinkan, fitur

pelacakan riwayat baca juga sangat penting
untuk evaluasi. 
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Appendix 3 Questionnaire 
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Appendix 4 Questionnaire Results 
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Appendix 5 

No Pernyataan 1 2 3 4 5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

UEQ Teacher Instrument

Tampilan antarmuka aplikasi DyLearn terlihat
sangat menarik, rapi, dan nyaman untuk dilihat. 

Aplikasi DyLearn sangat mudah dipelajari dan
dioperasikan, baik oleh saya maupun oleh siswa. 

Alur navigasi di dalam aplikasi sangat jelas, mudah
diikuti, dan sama sekali tidak membingungkan. 

Aplikasi DyLearn membuat proses pendampingan
dan evaluasi belajar membaca menjadi jauh lebih

praktis dan efisien. 

Fitur pemindai teks (OCR) bekerja dengan akurat
dalam mengenali teks dari bahan bacaan atau buku

fisik. 

Fitur pembaca teks (Text-to-Speech/TTS)
menghasilkan pelafalan suara yang sangat jelas dan

mudah dipahami oleh anak. 

Fitur pengenalan suara (Speech-to-Text/STT) 
mampu mendeteksi dan mengevaluasi ucapan anak

saat berlatih membaca dengan baik. 

Secara keseluruhan, fitur-fitur DyLearn sangat
relevan dan efektif dalam mendukung intervensi

literasi anak dengan gejala disleksia. 

Pendekatan belajar menggunakan aplikasi ini
memberikan pengalaman yang menyenangkan dan
berhasil memotivasi anak untuk rajin membaca. 

Dashboard monitoring sangat memudahkan saya
memantau detail perkembangan siswa (seperti

akurasi dan kelancaran membaca) secara real-time
dan terukur. 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

6 6 6 6 6 

Mengetahui, 

Catatan/pendapat terkait penggunaan aplikasi: 
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Appendix 6 

INSTRUCTIONS: 

Module (Feature) 
Test

Questions / 
Scenarios
Does the
system

restrict access
and displaya

Parental
Consent

prompt for
new users?

Are users
required to

provide their
personal

details iftheir
profile is

incomplete?

Does the
visual guide

appear
automatically
upon thefirst
opening of

the

Criteria for
Success 

Success
ful (7) 

Faile
d (7) 

1 

2 

3 

Full Name

Organisation/School

Department 

Interactive Guide
(TutorialService) 

Authentication &
Security

(AuthWrapper) 

Profile
Management 

(ChildProfileScree
n) 

Blackbox Instrument 

BLACK BOX TEST 

:

:

: 

Users cannot
access the

Login/Register
page until their

parents have
ticked the

consent box. 

The system 
saves isProfileCo

mplete: trueand
redirects the user

to the Home
Screen. 

The TTS prompts
appear in

sequence and do
not reappear in

subsequent
sessions. 

Test the application based on the scenarios in the Test Questions column. Compare

the system9s response with the defined Success Criteria. Tick the box (7) in the Pass

column if the system functions in accordance with the criteria, or in the Fail 

column if any discrepancies or issues are found. 
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No Module (Feature) 
Test

Questions /
Scenarios 

Criteria for
Success 

Success
ful (7) 

Faile
d (7) 

4 

5 

6 

7 

8 

9 

Extraction & AI
(OcrService) 

Library & Filters
(LibraryScreen) 

Peer Review /
Child Judge

(VoteListScreen) 

Validation System
(UploadPdfScreen

/ 
CameraPickerScre

en) 

Camera OCR 
(CameraPickerScre

en) 

PDF Upload
(UploadPdfScreen) 

Home/Librar
y screen? 

Does ML Kit
automatically
detect edges

and straighten
the document

image? 

Does the
system render
the PDF and
allow page
selection in

the
background? 

Is the scanned
text

successfully
extracted and
corrected by
Gemini AI? 

Does a newly
uploaded

book
automatically

receive 

The image is
intelligently
cropped and
ready for the
OCR engine. 

PDF pages are
rendered into

high-resolution
JPG images

using an Isolate. 

The text is
extracted,

paragraphs are
neatly formatted,
and the UI does

not freeze. 

The book status
is set 

to review_admin 
in Firestore and

does not
immediately
appear in the

library. 

Children can play
audio snippets
and cast their

votes. 

Only books with
a live status that

match the
selected filter are

displayed. 

the review_ad
min status? 

Do pending
books enter
the "Friends'
Books" tab to

be rated? 

Does the
filter function

accurately
sort the book

list? 
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No Module (Feature) 
Test

Questions / 
Scenarios
Is the text

highlighted
synchronousl

y with the
TTS audio?

Can the
Reading
Ruler be
adjusted

vertically?

Criteria for 
Success

Success
ful (7) 

Faile
d (7) 

11 

10 

12 

13 

14 

15 

16 

STT Reading
Practice 

(ReadScreen3
Practice) 

Accessibility:
Syllabification

(TextUtils) 

UEQ Evaluation
(UeqScreen) 

Reading Feature
(ReadScreen) 

Accessibility:
Ruler

(ReadingRuler) 

Reading History
(LibraryScreen) 

Progress Report
(ActivityScreen) 

Does the
questionnaire

appear
automatically
after the child

finishes
reading? 

Can children
record their
voices, and
does the 

Does the
book reopen
precisely at
the last read
sentence? 

Is the reading
duration

recorded and
displayed as a
weekly chart? 

Does the text
convert intoa

syllabic
format when

activated?

The audioand
text highlighting 

run
synchronously. 

The horizontal
focus window
can be dragged

without
triggering a full
screen rebuild. 

The text is
correctly

hyphenated into
syllables (e.g.,
Be-la-jar, sya-

rat). 

The system reads
the lastSentenceI
ndex and scrolls
directly to the

last saved
position. 

The fl_chart accu
rately displays

the accumulated
daily reading
duration in
minutes. 

The system
displays

emoticon-scaled
questions

equipped with
TTS and saves 
the responses to 

Firestore. 

The microphone
activates,

Levenshtein
Distance 
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No Module (Feature) 
Test

Questions / 
Scenarios

system
evaluate it

wordby
word?

Criteria for 
Success

Success
ful (7) 

Faile
d (7) 

17 

18
a 

18
b 

19 

20 

Teacher Generate
Pairing Code 

Teacher
Monitoring 

(StudentAnalyticsS
creen) 

Teacher Mentoring
Session 

Child Input Pairing
Code 

STT Summary
Storage

(ReadingEvaluator
+ Firestore) 

Are theSTT
evaluation

results saved
to latihan/{se
ntenceIndex}
and total_rek

ap?

Can the
teacher select
a student,and

does the
system

automatically
generate a

DYL-
XXXXXX

code savedto
Firestore?

Can thechild
input the

DYL-
XXXXXX
code inthe
Settings
menu to

successfully
link their
account?

Can the
teacher view
a radarchart

displaying the
5 evaluation
indicators?

Can the
teacher select 

The teacher's
UID is appended

to the 
student's linkedT
eacher array, and

a pairing
confirmation is

displayed. 

The radar chart is
properly
rendered,

displaying the
values of the five

indicators
retrieved 

from total_rekap. 
The ReadScreen 
or UploadPdfScr

evaluationis
applied, and
color-coded

highlights appear
per word. 

The practice 
document 

and total_rekap a
re successfully
updated with 

the accuracyScor
e and commonMi

stakes. 

A unique DYL-
XXXXXX code
is generated and
stored in 

the pairingCodefi
eld of the
student's

document. 
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No Module (Feature) 
Test

Questions / 
Scenarios
a student

from thelist
and opena

reading/uploa
d session

targeting that
student's

data?

Can the
teacher

download the
research

report, andis
the .xlsxfile
successfully

generated
with 4data

sheets?

Criteria for 
Success

Success
ful (7) 

Faile
d (7) 

21 

22 

23 

24 

Library
Management

(Admin) 

Toggle Account
Activation
(Admin) 

(StudentListScreen
) 

Research Data
Export 

(GuruSettingsScree
n) 

User Management
(Admin) 

Can the
administrator

upgrade or
alter a user's

role (e.g., to a
teacher)? 

Can the
administrator

approve or
reject books

with a
pending
status?

Can the
administrator
deactivate a

user account,
effectively 

een openswith
the activeStudent

Uid settothe
selected student,
ensuring data is

saved to the
student's

Firestore instead
of the teacher's.

An Excelfile
containing 4

specific sheets
(Student Profile,
Readings, STT

Practice, UEQ) is
successfully

generated and
downloaded.

The bookstatus
changes
to live(if

approved)
or rejected,and
the respective

action is recorded

in 
the admin_logsco

llection. 
The 

user's role field is
updated in

Firestore, the 
action is logged 
in admin_logs, 

and the user 
gains access to 

the teacher panel 
upon re-logging. 

The 
user's isActive fie

ld is set 
to false in

Firestore, and the 
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No 

Knowing,

Module (Feature) 
Test

Questions / 
Scenarios
preventing

the userfrom
logging in?

Is every
administrativ

e action
(approve,
reject, edit

user)
automatically
recorded in
the system

log?

Criteria for 
Success

Success
ful (7) 

Faile
d (7) 

25 Admin Audit Log
(LogScreen) 

modificationis 
recorded

in admin_logs. 

A new document
is created in 

the admin_logs c
ollection

containing 
the adminId, acti

on, targetId,
and timestamp. 
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Appendix 7 

Module
(Function/File) 

INSTRUCTIONS: 

Test the application based on the scenarios in the Test Questions column. Compare

the system9s response with the defined Success Criteria. Tick the box (7) in the Pass

column if the system functions in accordance with the criteria, or in the Fail 

column if any discrepancies or issues are found. 

Test Questions (Programming 
Logic)

Criteria for 
Logical Success

The try-catch
block successfully

catches the
response and

returns plain text.

The UIdoesnot
freeze when

rendering PDFs in
the background.

Successful
(7) 

Failed
(7) 

1

2

3

4

5

Auth State & Cache
(AuthWrapper.dart) 

OCR Output Parsing
(OcrService.dart) 

Syllabification Logic
(TextUtils.dart) 

Background Isolate
(upload_provider.dart) 

Auto-Scroll Controller
(ReadScreen.dart) 

Full Name

Organisation/School 

Does _checkConsent read
SharedPreferences before the
StreamBuilder is executed? 

Does the ScrollController
calculate the mathematical
offset for auto-scrolling? 

Is the AI9s parsinglogic capable
of extractingcleantext from

Gemini9s responsewithout any
JSONerrors? 

Does the
_processPdfInBackground

function run separately using
compute? 

Can the `syllabifySentence`
regular expression handle the

patterns V-K-V and V-K-K-V? 

Whitebox Instrument 

WHITE BOX TESTING 

:

: 

Correctly 
hyphenated words

(belajar³be-la-
jar, syarat³sya-

rat). 

Sequential flow:
Consent ³ Auth

³ Firestore
profile. 

animateTo
successfully
moves the

viewport to the Y 
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No Module
(Function/File) 

Test Questions (Programming
Logic) 

Criteria for 
Logical Success

coordinates of the
active sentence.

ValueNotifier ter-
update real-time 

Successful
(7) 

Failed
(7) 

6

7

8

9

11 

10 

12 

13 

Vote Transaction
(VoteService.dart) 

Determining Live
Status

(VoteService.dart) 

Data Grouping Logic
(ActivityScreen.dart) 

Radar Chart
Computation

(BookRekapProvider) 

TTS Progress Handler
(ReadScreen.dart) 

State Management
(SettingsProvider.dart) 

Adaptive STT pauseFor
(SttService.dart) 

ReadingEvaluator
Levenshtein

(reading_evaluator.dart) 

Does the synchronous progress
handler send the start and end
ranges to _highlightNotifier? 

Does the Firestore transaction in
`_handleVote` successfully
prevent a race condition? 

Does the _decideBookFate logic
execute a status change based on

an approvalRatio g 0.6? 

Can the loop group
QueryDocumentSnapshots into

the groupedHistory map? 

Does `updateTextScale` call
`notifyListeners()` and rebuild

the `TextScaler` in
`MaterialApp`? 

Does the Levenshtein algorithm
using a rolling 2×1D array
successfully classify words

(correct/partial/incorrect/missed)
with a lookahead of ±2? 

Are the five metrics
(avgAccuracy, precisionPercent,

fluencyPercent, focusPercent,
spellingPercent) calculated

correctly from the total_rekap?
Does `computePauseFor()`

return the correct `pauseFor`
value based on the average 

WPM from the history of the 
last 5 sessions (< 20 

tanpa out-of-
bounds error. 

An exception is
thrown if the User
ID already exists;
the voteCount is

incremented
atomically. 

If the ratio meets
the criteria, the
book9s status

changes to 8live9. 

The map is
generated without

duplicating
reference data. 

The value is 
stored in

SharedPreferences
and distributed

without causing a
memory leak. 
Every word is 

correctly 
classified; 
lookahead 

compensates for 
temporal drift. 
Values in the 
range 03100; 

fluencyPercent is 
capped at 100 if 

WPM > 60. 
The four WPM 
branching paths 

produce the 
correct `pauseFor` 

values; the first 
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No 

Knowing, 

Module
(Function/File) 

Test Questions (Programming
Logic) 

Criteria for 
Logical Success
session usesthe
default valueof

4000 ms.
The last wordof

the sentenceisnot
lost; sequenceof

events:
finalResult arrives

³ textissaved
³

isListening=false.
All datais
migrated

atomically; if
there is alreadyan
active session,the

process is
cancelled with a

clear error
message.

Routing is only
performed if the

role fieldis
available; users
are not routedto
the wrongscreen

on theirfirst
login.

Successful
(7) 

Failed
(7) 

14 

15 

16 

Managed Account
Pairing

(auth_service.dart) 

Auth Data Parsial
Guard

(AuthWrapper.dart) 

STT Race Condition
Fix (SttService.dart) 

Does `executeSyncStudent()`
successfully move managed
student data to independent

accounts in a Firestore batch (<
400 operations) with a guard

against race conditions? 

WPM³5000ms, 203
40³4000ms, 40380³3000ms,

> 80³2500ms)? 

Apakah final result dari
_onSpeechResult disetel ke

recognizedTextNotifier
SEBELUM isListeningNotifier

di-set false (via
Future.microtask)? 

Does the guard
!userData.containsKey("role")
prevent incorrect routing when

Firestore sends partial
documents (before set({role:...})

has finished)? 
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Appendix 8 

Aspect
Evaluated 

INSTRUCTIONS: Please tick the box (7) in the 8Relevant9 column if you consider the assessment 
indicator to be suitable for measuring the aspect of the media under review, or in 

the 8Not Relevant9 column if you consider it to be unsuitable. We would greatly 

appreciate any feedback or suggestions for improvement to help us enhance the 

quality of the Dylearn app.. 

Evaluation Indicator 

MEDIA EXPERT TEST 

Relevant
(7) 

Not
relevant 

(7) 

1 

2 

3 

4 
Onboarding

Feature
(Guide) 

Dyslexia-
Specific
Typography 

Visual Layout
& Design 

Navigation &
Accessibility 

Full Name

Organisation/School

Subjects Taught

Department 

:

:

:

:

Media Expert Test Instrument 

The interface utilizes a child-friendly color
scheme (Cream/Soft Orange) to reduce eye

strain, featuring intuitive icons with 
a Glassmorphism style. 

The OpenDyslexic and TrikaIndoDyslexic
fonts are consistently applied across all

reading materials to enhance readability.
Users can select either font according to 

their needs. 

The layout of navigation buttons is large,
consistent, and easily accessible, 

minimizing the risk of accidental touches by
children. 

The Showcase feature (interactive guide)
provides clear visual instructions to help

children understand button functions during
their first application use. 



283 

No 

Knowing, 

Aspect
Evaluated Evaluation Indicator Relevant

(7) 

Not
relevant 

(7) 

5 

6 

7 

8 

9 

11 

10 

12 

Process
Efficiency
(Isolate) 

Interactivity &
Feedback 

Specific
Accessibility

Features 

Admin Web
Panel Design 

STT Practice
Interface 

Text Output
Quality (AI) 

Ease of Access
& Flow 

Responsiveness
& Stability 

Reading aids suchastheSpellingMode
(Syllabification) and Reading Ruler (focus
ruler) function accuratelytosupportreading

concentration.

The applicationprovidesinstantfeedbackin
the formofLottieAnimations

(rewards/appreciation) and TTS audio upon
user interactionwiththesystem.

The utilizationofGeminiAIproducesneat,
structured digitaltext(clearparagraphs)

that is free fromOCRartifacts,ensuringa
comfortable reading experience.

The applicationoperatesstably(without
crashing), and the layout adapts

dynamically to various Android device
screen sizes.

Intensive processessuchasPDFrendering
and OCR scanningrunsmoothlyinthe

background withoutcausingtheapplication
to freeze.

The user flow, fromParentalConsentand
profile completiontoaccessingthelibrary,

is logical, secure,andeasytofollow.

The word-by-wordfeedbackdisplayinthe
active reading practicemode(color-coded:

green = correct,yellow=partial,red=
incorrect, gray=missed)andthe

microphone controlbuttonsfunction
intuitively withoutconfusingthechild.

The layout of theweb-basedmonitoring
panel (responsiveacrossdesktop,tablet,

and mobile) iseasilynavigablefor
administrators, featuringaclearradarchart

of students' readingabilitiesandhighly
legible data tables.
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Appendix 9 

Aspect
Evaluated 

INSTRUCTIONS: Please tick the 8Relevant9 box (7) if you consider the assessment indicator to be 
suitable for measuring the aspect of the media under review, or the 8Not Relevant9 

box if you consider it to be unsuitable. We would greatly appreciate any feedback 

or suggestions for improvement to help us enhance the quality of the Dylearn app.. 

Evaluation Indicator 

CONTENT EXPERT REVIEW 

Relevant
(7) 

Not
relevant 

(7) 

1 

2 

3 

4 
Leveling
Accuracy

(SIBI) 

Linguistic
Accuracy 

Pedagogical
Relevance 

Multisensory
Approach 

Full Name

Organisation/School

Subjects Taught

Department 

:

:

:

:

Content Expert Test Instrument 

The OCR and TTS features 
function effectively 

as scaffolding tools to assist 
children in 

independently decoding difficult
words. 

The Syllabification feature (e.g.,
"mem-ba-ca") adheres to the correct

Indonesian syllabic structure and
supports the child's phonological

awareness. 

The Synchronized Highlighting
feature accurately aligns the audio

(TTS) with the visual text,
supported by a Reading Ruler to

maintain eye focus stability. 

The book categorization system
based on SIBI Levels (ranging from
"Bintang Kecil" to "Master Buku") 
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No Aspect
Evaluated Evaluation Indicator Relevant

(7) 

Not
relevant 

(7) 

5 

6 

7 

8 

9 

11 

10 

Language &
Navigation
Suitability 

Dynamic
Readability
Formatting 

Evaluation
Instrument
Validity 

Gamification
Strategy 

Semantic
Integrity (AI

Output) 

Pedagogical
Validity of

the STT
Feature 

Relevance of
the 5 Reading 

facilitates users in selectingreading
materials suited to their cognitive

abilities. 

The Peer Review system (Voting)
and the adventure map (Adventure

Home) are effective in fostering
motivation, social engagement, and

a sense of accomplishment in
children. 

System instructions, notification
messages, and navigation flows
utilize simple, concrete language

that is easily understood by children
aged 6-12 years. 

The text-cleaning algorithm
powered by Gemini AI is capable 
of correcting OCR reading errors
without altering the substance of 
the story or the narrative logic of 

the scanned book. 

The availability of specific font
options (OpenDyslexic /

TrikaIndoDyslexic) and letter
spacing adjustments successfully

minimizes visual stress and
distortion. 

The UEQ questionnaire utilizes
iconography (emoticons) and voice
support (TTS), making it valid for
objectively measuring child user

satisfaction. 
The STT-based active reading

practice mechanism where the child
reads aloud and the system 

evaluates each word in real-time 
using the Levenshtein Distance 

algorithm is pedagogically 
appropriate as a phonological 

intervention strategy for children 
with dyslexia. 

The five reading ability indicators 
calculated from the STT practice 
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No 

Knowing, 

Aspect
Evaluated

Ability
Indicators 

Evaluation Indicator Relevant
(7) 

Not
relevant 

(7) 
sessions (Accuracy, Precision,

Fluency, Focus, and Spelling) are
pedagogically valid and

representative for measuring the
literacy development of children
with dyslexia. Furthermore, the
progress data displayed on the 

teacher's panel (radar chart, 
common mistakes) is 

sufficiently actionable to support 
data-driven intervention decisions. 
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Appendix 10 Black Box Test Results 

1 

2 

3 

Full Name

Organisation/School 

Interactive Guide
(TutorialService) 

Authentication &
Security

(AuthWrapper) 

Profile
Management 

(ChildProfileScree
n) 

Does the
system

restrict access
and displaya

Parental
Consent

prompt for
new users?

Are users
required to

provide their
personal

details iftheir
profile is

incomplete?

Does the
visual guide

appear
automatically
upon thefirst
opening of

the

Users cannot
access the

Login/Register
page until their

parents have
ticked the 

consent box. 

The system 
saves isProfile

Complete:
trueand

redirects the
user to the

Home Screen. 

The TTS
prompts appear

in sequence
and do not
reappear in
subsequent
sessions. 

BLACK BOX TEST 

: I Made Aris Danuarta 

: Ganesha University of Education 

Test the application based on the scenarios in the Test Questions column. Compare

the system9s response with the defined Success Criteria. Tick the box (7) in the Pass

column if the system functions in accordance with the criteria, or in the Fail 

column if any discrepancies or issues are found. 

No 

INSTRUCTIONS: 

Module (Feature) 
Test

Questions / 
Scenarios

Criteria for
Success 

Successf
ul (7) 

Faile
d (7) 

7 

7 

7 
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No Module (Feature) 
Test

Questions /
Scenarios 

Criteria for
Success 

Successf
ul (7) 

Faile
d (7) 

4 

5 

6 

7 

8 

9 

Extraction & AI
(OcrService) 

Library & Filters
(LibraryScreen) 

Peer Review /
Child Judge

(VoteListScreen) 

Validation System
(UploadPdfScreen

/ 
CameraPickerScre

en) 

Camera OCR 
(CameraPickerScre

en) 

PDF Upload
(UploadPdfScreen) 

Does a newly
uploaded

book
automatically

receive 
the review_ad

min status? 

Do pending
books enter
the "Friends'
Books" tab to

be rated? 

Does the
filter function

accurately
sort the book

list? 

Home/Librar
y screen? 

Does ML Kit
automatically
detect edges

and straighten
the document

image? 

Does the
system render
the PDF and
allow page
selection in

the
background? 

Is the scanned
text

successfully
extracted and
corrected by
Gemini AI? 

The image is
intelligently
cropped and
ready for the
OCR engine. 

PDF pages are
rendered into

high-resolution
JPG images

using an
Isolate. 

The text is
extracted,

paragraphs are
neatly

formatted, and
the UI does not

freeze. 

The book
status is set 

to review_adm
in in Firestore
and does not
immediately
appear in the

library. 

Children can
play audio

snippets and
cast their

votes. 

Only books
with 

a live status
that match the 

7 

7 

7 

7 

7 

7 
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No Module (Feature) 
Test

Questions /
Scenarios 

Criteria for
Success

selected filter
are displayed. 

The audio and
text

highlighting
run

synchronously. 

The horizontal
focus window
can be dragged

without
triggering a
full screen
rebuild. 

The text is
correctly

hyphenated
into syllables

(e.g., Be-la-jar,
sya-rat). 

The system
reads 

Successf
ul (7) 

Faile
d (7) 

11 

10 

12 

13 

14 

15 

Accessibility:
Syllabification

(TextUtils) 

UEQ Evaluation
(UeqScreen) 

Reading Feature
(ReadScreen) 

Accessibility:
Ruler

(ReadingRuler) 

Reading History
(LibraryScreen) 

Progress Report
(ActivityScreen) 

Does the
book reopen
precisely at
the last read
sentence? 

Does the
questionnaire

appear
automatically
after the child 

Is the reading
duration

recorded and
displayed as a
weekly chart? 

Does the text
convert into a

syllabic
format when
activated? 

Is the text
highlighted 

synchronousl
y with the

TTS audio? 

Can the
Reading
Ruler be
adjusted

vertically? 

the lastSentenc
eIndex and

scrolls directly
to the last

saved position. 

The fl_chart ac
curately

displays the
accumulated
daily reading
duration in
minutes. 

The system
displays

emoticon-
scaled

questions
equipped with
TTS and saves 

7 

7 

7 

7 

7 

7 
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No Module (Feature) 
Test

Questions / 
Scenarios

finishes
reading?

Criteria for
Success 

the responses
to Firestore. 

The
microphone

activates,
Levenshtein

Distance
evaluation is
applied, and 
color-coded 
highlights 
appear per 

word. 
The practice 

document 

Successf
ul (7) 

Faile
d (7) 

16 

17 

18
a 

18
b 

STT Reading
Practice 

(ReadScreen3
Practice) 

Teacher Generate
Pairing Code 

Child Input Pairing
Code 

STT Summary
Storage

(ReadingEvaluator
+ Firestore) 

Can children
record their
voices, and

does the
system

evaluate it
word by
word? 

Are the STT
evaluation

results saved 
to latihan/{se
ntenceIndex}
and total_rek

ap? 

Can the
teacher select
a student, and

does the
system

automatically 
generate a 

DYL-
XXXXXX

code saved to
Firestore?

Can the child
input the 

DYL-
XXXXXX
code in the

Settings
menu to

successfully
link their
account? 

and total_rekap
 are

successfully
updated with 

the accuracySc
ore and commo

nMistakes.

A unique 
DYL-

XXXXXX
code is

generated and
stored in 

the pairingCod
efield of the

student's
document. 

The teacher's
UID is

appended to
the 

student's linked
Teacher array,
and a pairing

confirmation is
displayed. 

7 

7 

7 

7 
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No Module (Feature) 
Test

Questions /
Scenarios 

Criteria for
Success 

The radar chart
is properly
rendered,

displaying the
values of the

five indicators
retrieved 

Successf
ul (7) 

Faile
d (7) 

19 

20 

21 

22 
Library

Management
(Admin) 

Teacher
Monitoring 

(StudentAnalyticsS
creen) 

Teacher Mentoring
Session 

(StudentListScreen
) 

Research Data
Export 

(GuruSettingsScree
n) 

Can the
teacher view
a radar chart

displaying the
5 evaluation
indicators? 

Can the
teacher

download the
research

report, and is
the .xlsx file
successfully 

generated 
with 4 data 

sheets? 

Can the
administrator

approve or
reject books

with a
pending
status? 

Can the
teacher select

a student
from the list
and open a 

reading/uploa
d session

targeting that
student's

data? 

from total_reka
p. 

The ReadScree
n or UploadPdf

Screen opens
with 

the activeStude
ntUid set to the

selected
student,

ensuring data 
is saved to the 

student's 
Firestore 

instead of the 
teacher's. 

An Excel file 
containing 4 

specific sheets 
(Student 
Profile, 

Readings, STT 
Practice, UEQ) 
is successfully 
generated and 
downloaded. 

The book 
status changes 

to live (if 
approved) 

or rejected, and 
the respective 

action is 
recorded in 

the admin_logs
collection. 

7 

7 

7 

7 
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No 

I Made Aris Danuarta 

Module (Feature) 

Mengetahui, 27 Februari 2026 

Test
Questions /
Scenarios 

Criteria for 
Success

Successf
ul (7) 

Faile
d (7) 

23 

24 

25 Admin Audit Log
(LogScreen) 

Toggle Account
Activation
(Admin) 

User Management
(Admin) 

The
user's rolefield

is updatedin
Firestore,the Can the

administrator
upgrade or

alter a user's
role (e.g., to a

teacher)? 

actionis
logged

in admin_logs,
and the user

gains access to
the teacher 

panel upon re-
logging.

The Can the
administrator
deactivate a

user account,
effectively
preventing

the user from 
logging in?

Is every 

user's isActive 
field is set 
to false in

Firestore, and
the

modification is
recorded 

in admin_logs. 

A new
document is
created in 

administrativ
e action

(approve,
reject, edit

user)
automatically
recorded in
the system 

log? 

the admin_logs
collection

containing 
the adminId, ac
tion, targetId,
and timestamp. 

7 

7 

7 
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Appendix 11 White Box Testing Results 

1

2

3

4

5

Auth State & Cache
(AuthWrapper.dart) 

OCR Output Parsing
(OcrService.dart) 

Syllabification Logic
(TextUtils.dart) 

Background Isolate
(upload_provider.dart) 

Auto-Scroll Controller
(ReadScreen.dart) 

Full Name

Organisation/School 

Does _checkConsent read
SharedPreferences before the
StreamBuilder is executed? 

Does the ScrollController
calculate the mathematical
offset for auto-scrolling? 

Is the AI9s parsing logic capable
of extracting clean text from

Gemini9s response without any
JSON errors? 

Does the
_processPdfInBackground

function run separately using
compute? 

Can the `syllabifySentence`
regular expression handle the

patterns V-K-V and V-K-K-V? 

WHITE BOX TESTING 

: I Made Aris Danuarta 

: Ganesha University of Education 

The try-catch
block successfully

catches the
response and

returns plain text. 

The UI does not
freeze when

rendering PDFs in
the background. 

Correctly
hyphenated words (belajar³be-la-
jar, syarat³sya-

rat). 

Sequential flow:
Consent ³ Auth

³ Firestore
profile. 

animateTo
successfully
moves the

viewport to the Y 

Test the application based on the scenarios in the Test Questions column. Compare

the system9s response with the defined Success Criteria. Tick the box (7) in the Pass

column if the system functions in accordance with the criteria, or in the Fail 

column if any discrepancies or issues are found. 

No Module (Feature) 

INSTRUCTIONS: 

Test Questions / Scenarios Criteria for
Success 

Successful
(7) 

Failed
(7) 

7 

7 

7 

7 

7 
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No Module (Feature) Test Questions / Scenarios Criteria for 
Success

Successful
(7) 

Failed
(7) 

6

7

8

9

11 

10 

12 

13 

Vote Transaction
(VoteService.dart) 

Determining Live
Status

(VoteService.dart) 

Data Grouping Logic
(ActivityScreen.dart) 

Radar Chart
Computation

(BookRekapProvider) 

TTS Progress Handler
(ReadScreen.dart) 

State Management
(SettingsProvider.dart) 

Adaptive STT pauseFor
(SttService.dart) 

ReadingEvaluator
Levenshtein

(reading_evaluator.dart) 

Does `updateTextScale` call
`notifyListeners()` and rebuild

the `TextScaler` in
`MaterialApp`? 

Does the synchronous progress
handler send the start and end
ranges to _highlightNotifier? 

Does the Firestore transaction in
`_handleVote` successfully
prevent a race condition? 

Does the _decideBookFate logic
execute a status change based on

an approvalRatio g 0.6? 

Can the loop group
QueryDocumentSnapshots into

the groupedHistory map? 

Does the Levenshtein algorithm
using a rolling 2×1D array
successfully classify words

(correct/partial/incorrect/missed)
with a lookahead of ±2? 

Are the five metrics
(avgAccuracy, precisionPercent,

fluencyPercent, focusPercent,
spellingPercent) calculated

correctly from the total_rekap? 
Does `computePauseFor()` 

return the correct `pauseFor` 
value based on the average 

WPM from the history of the 
last 5 sessions (< 20 

coordinatesofthe
active sentence. 

ValueNotifier ter-
update real-time 
tanpa out-of-
bounds error. 

An exception is
thrown if the User
ID already exists;
the voteCount is

incremented
atomically. 

If the ratio meets
the criteria, the
book9s status

changes to 8live9. 

The map is
generated without

duplicating
reference data. 

The value is 
stored in

SharedPreferences
and distributed

without causing a
memory leak. 

Every word is
correctly
classified;
lookahead

compensates for
temporal drift.
Values in the
range 03100;

fluencyPercent is
capped at 100 if

WPM > 60. 
The four WPM 
branching paths 

produce the 
correct `pauseFor` 

values; the first 

7 

7 

7 

7 

7 

7 

7 

7 
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No Module (Feature) 

I Made Aris Danuarta 

Mengetahui, 27 Februari 2026 

Test Questions / Scenarios Criteria for 
Success

session usesthe
default valueof

4000 ms.
The last wordof

the sentenceisnot
lost; sequenceof

events:
finalResult arrives

³ textissaved
³

isListening=false.
All datais
migrated

atomically; if
there is alreadyan
active session,the

process is
cancelled with a

clear error
message.

Routing is only
performed if the

role fieldis
available; users
are not routedto
the wrongscreen

on theirfirst
login.

Successful
(7) 

Failed
(7) 

14 

15 

16 

Managed Account
Pairing

(auth_service.dart) 

Auth Data Parsial
Guard

(AuthWrapper.dart) 

STT Race Condition
Fix (SttService.dart) 

Does `executeSyncStudent()`
successfully move managed
student data to independent

accounts in a Firestore batch (<
400 operations) with a guard

against race conditions? 

WPM³6000ms, 203
40³4000ms, 40380³3000ms,

> 80³2500ms)? 

Apakah final result dari
_onSpeechResult disetel ke

recognizedTextNotifier
SEBELUM isListeningNotifier

di-set false (via
Future.microtask)? 

Does the guard
!userData.containsKey("role")
prevent incorrect routing when

Firestore sends partial
documents (before set({role:...})

has finished)? 

7 

7 

7 
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Appendix 12 
Levenshtein Algorithm 

import 'dart:math'; 
import '../models/reading_session.dart'; 

class ReadingEvaluator { 
sta<c ûnal RegExp _rePunctua<on = RegExp(r'[^\w\s]'); 
sta<c ûnal RegExp _reWhitespace = RegExp(r'\s+'); 

// Batas look-ahead: seberapa jauh sistem mencari kata cocok di spoken 
// saat kata saat ini <dak match. Nilai 3 dipilih karena: 
// " Cover ûller STT umum anak disleksia ("eh", "um", "anu", dll.) 
// " Tidak terlalu toleran 4 miss 4+ kata berturut-turut tetap tercatat 
sta<c const int _maxLookAhead = 3; 

sta<c List<WordEvalua<on> evaluateReading(String original, String spoken) { 
ûnal cleanOriginal = _cleanAndSplit(original);
ûnal cleanSpoken = _cleanAndSplit(spoken); 

ûnal List<WordEvalua<on> results = []; 
int spokenIndex = 0; 

for (int i = 0; i < cleanOriginal.length; i++) { 
ûnal origWord = cleanOriginal[i]; 

// Semua kata original yang tersisa dianggap missed
if (spokenIndex >= cleanSpoken.length) { 

results.add(WordEvalua<on( 
originalWord: origWord,
spokenWord: '', 
status: WordStatus.missed, 

));
con<nue; 

} 

ûnal spkWord = cleanSpoken[spokenIndex]; 
ûnal double similarity = _calculateSimilarity(origWord, spkWord);

if (similarity == 1.0) { 
// Exact match
results.add(WordEvalua<on( 
originalWord: origWord,
spokenWord: spkWord, 
status: WordStatus.correct, 
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));
spokenIndex++; 

}elseif(similarity >= 0.5) { 
//Par<almatch (typo STT / pelafalan kurang tepat)
results.add(WordEvalua<on( 

originalWord: origWord,
spokenWord: spkWord, 
status: WordStatus.par<ally_correct, 

));
spokenIndex++; 

} else{
//Tidakcocok langsung 4 cari ke depan hingga _maxLookAhead.
//Kasusyang di-cover: 
//"Anakmenyisipkan ûller ("eh", "um") yang ditangkap STT 
//"STTsalah pisah kata (satu kata jadi dua token) 
//"Anakmengulang kata sebelumnya sebelum lanjut
boolfoundMatchAhead = false; 

for(intlookAhead = 1; lookAhead <= _maxLookAhead; lookAhead++) { 
ûnalintcandidateIndex = spokenIndex + lookAhead;
if(candidateIndex >= cleanSpoken.length) break; 

ûnaldouble nextSimilarity = 
_calculateSimilarity(origWord, cleanSpoken[candidateIndex]); 

if(nextSimilarity >= 0.5) { 
//Kataekstra di antara spokenIndex dan candidateIndex
//adalah"inser<on" (diucapkan berlebih / noise STT);
//lewa<semuanya dengan advance spokenIndex ke setelah kandidat.
results.add(WordEvalua<on( 

originalWord: origWord, 
spokenWord: cleanSpoken[candidateIndex],
status:nextSimilarity == 1.0 

?WordStatus.correct
:WordStatus.par<ally_correct, 

));
spokenIndex = candidateIndex + 1; 
foundMatchAhead = true;
break;

}
}

if(!foundMatchAhead) { 
//Tidakditemukan match dalam _maxLookAhead kata ke depan.
//Catatsebagai incorrect DAN maju spokenIndex agar kata spoken 
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 // berikutnya <dak dievaluasi ulang untuk kata original berikutnya
// (mencegah cascade error). 
results.add(WordEvalua<on( 
originalWord: origWord,
spokenWord: spkWord, 
status: WordStatus.incorrect, 

)); 
spokenIndex++; // FIX: cascade error 4 wajib maju 

} 
} 

} 

return results; 
} 

sta<c double calculateOverallAccuracy(List<WordEvalua<on> evalua<ons) { 
if (evalua<ons.isEmpty) return 0.0;
double totalScore = 0.0; 
for (ûnal eval in evalua<ons) { 
if (eval.status == WordStatus.correct) totalScore += 1.0; 
else if (eval.status == WordStatus.par<ally_correct) totalScore += 0.5; 

} 
return (totalScore / evalua<ons.length) * 100.0; 

} 

sta<c List<String> _cleanAndSplit(String text) { 
ûnal cleanText = text.replaceAll(_rePunctua<on, '').toLowerCase();
return cleanText 

.split(_reWhitespace)

.where((s) => s.isNotEmpty)

.toList(); 
} 

sta<c double _calculateSimilarity(String s1, String s2) { 
if (s1 == s2) return 1.0; 
if (s1.isEmpty || s2.isEmpty) return 0.0; 
ûnal int maxLength = max(s1.length, s2.length); 
if (maxLength == 0) return 1.0; 
return 1.0 - (_levenshteinDistance(s1, s2) / maxLength); 

} 

// Rolling array (2×1D) 4 O(min(|s1|,|s2|)) memori
// vs. matrix 2D O(|s1|×|s2|) sebelumnya 
sta<c int _levenshteinDistance(String s1, String s2) { 

List<int> v0 = List<int>.generate(s2.length + 1, (j) => j); 
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 List<int> v1 = List<int>.ûlled(s2.length + 1, 0);

for (int i = 0; i < s1.length; i++) { 
v1[0] = i + 1; 
for (int j = 0; j < s2.length; j++) { 
ûnal int cost = s1[i] == s2[j] ? 0 : 1;
v1[j + 1] = min( 

min(v1[j] + 1, v0[j + 1] + 1),
v0[j] + cost, 

); 
} 
ûnal List<int> temp = v0;
v0 = v1; 
v1 = temp; 

} 

return v0[s2.length]; 
} 

} 
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Appendix 13 Phase 1 Media Expert Test Results 
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Appendix 14 Phase 1 Media Content Test Results 
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Appendix 15 Phase 2 Media Expert Test Results 
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Appendix 16 Phase 2 Media Content Test Results 
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Appendix 17 Data Collection Permit 
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Appendix 18 Children's Responses 

NAME RESULTS 

Responden 1 

Responden 2 

Responden 3 
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Appendix 19 Teacher Survey Results 

(Tidak ada catatan) 

(Tidak ada catatan) 

Mungkin alangkah bagusnya
jika kelak bisa di akses di App

store. 

Aplikasi ini sangat membantu
guru dalam mengajar siswa

sehingga siswa lebih
bersemangat dan tertarik

dalam pembelajaran. 

Aplikasi DyLearn sangat
membantu dan sangat efektif
dalam mendukung intervensi
literasi anak dengan gejala
disleksia dan dapat mudah

dipahami oleh anak. 

No 

I Kadek Ira
Widiana, S.Pd 

Respondent's
Name 

Luh Reni
Wijayanti 

Luh Putu
Emik

Darmayanti,
S.Pd., SD 

Gusti Ayu
Putu Tasurni 

Ni Made Serli
Marlina 

Professions Institution Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 / School
SDN3
Banjar
Tegal

SDN3
Banjar
Tegal

SDN3
Banjar
Tegal

Notes / Opinions Regarding
the App 

1 

2 

3 

4 

5 

Teacher 

Teacher 

Teacher 

Teacher 

Teacher 

SDN3
Banjar
Tegal

SDN 3
Banjar
Tegal 

5 

3 

5 

4 

4 

5 

4 

4 

4 

4 

5 

4 

4 

4 

4 

5 

3 

4 

5 

4 

5 

3 

5 

5 

4 

5 

4 

5 

5 

4 

5 

4 

5 

5 

3 

5 

4 

4 

5 

4 

5 

4 

4 

5 

5 

5 

4 

4 

5 

5 
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6 Teacher 
SDN 3
Banjar
Tegal 

4 4 4 4 4 4 4 4 4 4 
Kadek Yunita

Adriyanti,
S.Pd. 

Aplikasi ini sangat menarik
dan kreatif dalam membantu

anak belajar membaca.
Mungkin ke depannya bisa

dilengkapi dengan fitur
latihan bunyi huruf sehingga
anak yang belum mengenal 

huruf dengan baik dapat 
berlatih bunyi huruf dan 

bagaimana kombinasi bunyi 
huruf - huruf tersebut saat 

disatukan (blend). Good Job. 
Semangat terus. 
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Appendix 20 Documentation 
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