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ABSTRACT

“Phonemo” is an application developed for iOS smartphones and tablets aimed to
teach how to pronounce English vowels in phonetics for children in primary school. They can
learn the importance of pronunciation and how to practice in the manual section and they can
learn how to pronounce each vowel sound in the lesson section. There are 2 topics in the lesson
section which are monophthongs and diphthongs. In the lessons in each topic, they can try
listening to the vowel and example word sounds and after that, there are 5 exercises for them.
After they finish the exercises, the system will evaluate the exercise result as the stars. If they get
the score less than the criteria, the next lesson will not be unlocked. On the main screen, there is
the recommended lesson section for the convenience. Other than that, there are lots of cartoon
characters to attract the children to use the application.

The Phenemo application is used Viper design pattern for design and development of
the application and is also used the coordinator to control the page opening. Each screen can get
the data from APIs via the services. Apple’s Speech API is used in the speech recognition
process. Firebase Authentication, Facebook API and Facebook SDK is used in the authentication
process. Firebase is used for the application database and Firebase storage is used to store the
sound and picture files.

The results of the user satisfaction survey showed that all the users have satisfaction
with the system usage at "High" level. Thus, it can be concluded that the "Phonemo" application

works effectively and serves its purpose well.
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2.1.2 1@83d320INT9 U (Cardinal vowels)
A = A <3| = = = = .
UeInINMsAnyITosasZumsAnINen tazis19az19ean1n Daniel Jones
o s o = ] a A a g =
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front central back
close CV1 i u CVvs8
half-closeCV2 o Ccv7
half-open CV3 s, CVé6
open a a CVs
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18un @eq /1, L, 0, ul/ @5zna1e (Mid) Taunded /e, 9, 31, 2./ @561 (Low) IR (Fe4 /e,
A, A, D/
o < Y dy a 2 9 Y A 1T A
3. SwuamumanTavednariieusnaay thavazluvh launsithhnve Su
717 mdea (UnroundedVowels) 1@un 1784 /T..1,e,9,A.0,3.,a.,2/ TuH11A1® (Rounded
Vowels) l@un@es /o, ul, 91/
% ] I {
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M99 2.1 FYANHANNANNAAT AI0GNA HAZAIDYNTOONTIIVDIATLITIUA)

o

Feydnyol f0e19A 120819 1500NITE
ir see /siz/
i happy /'haepi/
I sit /sit/
e ten /ten/
® cat /keet/
a: father /'fa:da(r)/
D got /got/ (British English)
aM saw /so:/
U put /put/
u actual /'ektfual/
u: too /tuz/
A cup /kap/
3! fur /f3:(r)/
9 about /a'baut/

#31: Oxford Advanced Learner’s Dictionary (7th ed.)

2.

i@eeaszlsedau (Diphthongs)

= 44 Sy e & g A
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ms19h 2.2 dydnvainadnenans degem tagdedamsoenidoivesaszidosilszay

Feydnual PLEANGY f0819M500MAE
el say /se1/
QU go /gou/ (British English)
ou go /gou/ (American English)
ar my /mai/
o1 boy /boi/
av now /nauv/
19 near /n1a(r)/ (British English)
ed hair /hea(r)/ (British English)
U9 pure /pjua(r)/ (British English)

31: Oxford Advanced Learner’s Dictionary (7th ed.)
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https://en.wikipedia.org/wiki/Xcode)
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2 A 99 Y ags 7y
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9 1 [ [
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YBINMIMILVVHAINIUNTONMIUATIZHVOYa lHBnae Taginuasesiens tazinseaun
A QY A . . A as 9 . 13
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AN 9 UMM UNITEBNUULHINAEUNAAFY Laza1N150%11N1591809HANITNIIU
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2. i0S Device 181 1504 iPhone 11a2 iPad Fvz g1 1FumsNagoUTZUY
AN 9 vosueUwanyu
3. Apple Developer Account B30 SHAANITAT NS UVUANAUT d1W1T0ENAT
a 1 o I g}/
a11%n 1an http://developer.apple.com N1TTNUAT Apple Developer Account Wuvuaeulums
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ginlususeslumsiivednamsuais q Feeesudulunsnadovuswamyuniu

Tal51n53 Xcode

2.3 Tuwnauedwam¥u (Mobile Application)
2.3.1 ANUHeYee IuueueUnansu
Y
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) o Y s ] 1 ]
(Application) F3in1Mumaeail Ao Tuu1e (Mobile) Ao gnsaidod1snldlumsnnn g
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wesnniluglnssinnnm Idaliaquauiiaay As vuadniminu ldndsnunoudis
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WaAIAFY (Application) Hu18DN FoWAIT N IHNoT I UM TTIUved 1F91U (User) Taguoll
a o 9 AA Aa 1 I a 1 o 9 A A <3 (% 9
nanFuIzAoalidaniBeond dauAaaonuf 19 (User Interface 130 UI) tivoriludanatanis 14
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ANUAN 9 A9y Tuurstedwamdy vuede nsiau Tdsunsuilszgnadimsvgilnsal
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(i0S) 1a oUATOYA (Android) VW IMNANMTWIUNT O WAL MDY NAIAFUAIVUTNITA-
I [ [ 1 H ] a a
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Y] a % d' A ] d' [ Y 4991 d'
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https://sites.google.com/a/bumail.net/mobileapplication/khwam-hmay-khxng-mobile-application)
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Mobile OS
market share, 2019

Android oS KaiOS Unknown Windows ‘Samsung

742%)  23,3% )
= 1\ 0,4%

0,3% 0,3%

v
=1

MW 2.2 oardmvesszuulian 1dsuanuiienluil 2019
fan: https://lanars.com/blog/

2.3.2 Uszanves Tueueilwamsy
9
Tuthpiudlszmnves Tuuened wawduiiuniseonla 2 Uszinn Ao Native
Application 1t @ ¢ Hybrid Application (1 3 1: https:/imd.co.th/ mobile-application-tt 1} 4 1 & 1

1Js210M)

= G

Y
Native Application A9 ttaUnanFuNgANMUIYU IA8 1 Library 150 SDK U84

Y

y Y
1 v A 9Y A

4 S o 4
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A\

o a o . A = [ 9 Y A =
War e WUy Native Aodw15adansnensvesssvun I5au Id@ui uazl
a A 13 @ < 4 @ a Y [
UszdnTamgega uandslidoidenaeiioassmsiauinelwamsuldawisaldauny
s A v Yy 2 o a o 12 o g YU o Y
unaaneiuanla szdeusuiaunedwandulvg Fuhlddunulunmswanngaas 19
A
. . . =) . . A a % t:; Y]
Hybrid Application ¥ 3® Cross-platform Application Aovolnamsunaullne
Y ad : Y g @ o Y @
o 1dal5135a (Framework) #9vz 19n 11 lamumiiadludinarsdmsumaiaun udawlsy
as & o 7 v a o ] v ¢ Y
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2.4 VIPER Design Pattern
A o S A & A 9 [ =1
VIPER Aoa011aenssuasonauissianila imlouny MVC uag MVVM Lavg il
' Y] 3 ' Y o Y R ' Y A .
Myt Iaaeaniludiu q auninnsnauves laa ¥992500017911n139 Logic NN
28199¢ 11 UlViewController Tn8@18n¥3 VIPER 9280119 1n¥0vpuaasdIuluy
aontfnenssy 1ALA View, Interactor, Presenter, Entity la¥ Router 1agH1Nv9 LAz @I
1 3 [ dy
s uaAH
. A =2 I . .
View ADAIUVDN User Interface BINAO View Liag UIViewController
J ' A ° Y a 9 '
Interactor H/UIUNILINHINAANDNTUBTDYAA )
I 4 ' o [
Presenter 1Hugudnaslumsdsdoya tazmuiuiaig 9
Entity 19 Modal Y0903y 9

Router HHINNAIUANMSAUNNTZHINU T NRIATY
Router
—

bud Presenter [pud

1

MNA 2.3 MaseunoveaaazaIuluanagnssy VIPER
flan: https://www.raywenderlich.com

2.5 giudoyanuy NoSQL

= 9 AN 19 1 . 9 2y v
NoSQL #N18a3 “izuugmmayjaﬂu% Relational Database” ﬁﬂﬂlﬁ)yﬁu]lﬂgﬂ

a 9 X A v o T oAa A A v g
ﬂﬂﬂumuu1lWﬂl!ﬂﬂﬂJuﬂ']ﬂaﬂe] 2 iz)fJNVliJGlu RDBMS 719 lWﬂJﬂj1Nﬁ1M1501“ﬂ15%ﬂlﬂﬂ

A9 A ' ' A
unstructured data (ﬂi@ﬂl@HﬁﬂNEﬂLLUU]lNLLHHQU) uag LWﬂJﬂ'J'uJﬁ11115ﬂ1uﬂ15mﬂ’]ﬂ§3ﬂﬂclu

. . ; v - ) { 2 4
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wolalagsawegluszauinn Taelinunavegi 4.80 ANDEAVUNATTIUBEN 0.45 iBNITAN

I Y "9 Y (9 =] A = @ ] Y
Wusieau W‘]J’J”IE!@]E]‘ULHJ‘Uﬁ’t’)‘i_lﬂﬁ\l&]fﬁigﬂ‘Uﬂ’NllWQW’E]Gli]GlLlLﬁ@Qﬁ%ﬂﬂ@ﬂﬂlﬁﬂﬁﬂ’)@ﬂ%ﬂﬂ

pgagndedluszauun Taslinundengh 4.80 ANTUDUNIATFINOYN 0.45 53UUATIVADY

= I Y 1 9 ] o = A VoA 1A
ﬂﬁ’e)f]ﬂlﬁflﬂﬂl@ﬁmsb’hlﬂﬂmﬁgﬂﬁﬂﬂﬁ]ﬁﬂui$ﬂ‘ﬂu1ﬂ ununay 4.80 ANVYIAVUNIATITIUDYN

0.45
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! e
M1 4.9 Anwiawe led sz Tewi 1ddos (Usability) voang

$18M3 Sowazigliaen ST
seduAMIRINzaANNTawels | mimas| SD. | A
5 4 3 2 1 wola
1. Mm3dadenvedl | 80 | 20 0 0 0 | 480 | 045 | wn
ANUHZ T
2. gUuuy vazvina 80 | 20 0 0 0 | 480 | 045 | M
AoNHIUANY
M e
3. #lluns 80 | 20 0 0 0 | 480 | 045 | wn
2ONULVUAIY
R ERER R
4. worlmyuluaiu 100 | 0 0 0 0 5 0 N
M3 1Azl
ANUHZ T
5. Anudeaemsly | 80 | 20 0 0 0 480 | 045 | Wn
U
6. anuu1lFves 60 | 40 0 0 0 | 460 | 055 | wn
520U TAgNINT I
AundesIN | 480 | 039 | 3nn

{ o [
AN 4.9 uaasanuiane lasuaiuyse Texi l4aos (Usability Test) $1494
Y o a <3 1 Y =< [ o
s 411 TuanuAaruveagauLUuao U WuN Inanuianelalagssuedluszay
a0 A 1A VA A A A I v 19

W0 TaslAunaeegn 4.80 ANDBUVUNIATFIUOEN 0.39 WaNa1Iu T UTI8A I WUNHADY
Y Y] = [ Y =1 1] =1
uuvuaevoinldszauanuianelanisdanantvelianumuizanluszavuin Tael
AURTEDEN 4.80 ANTIAVUNIATFINBEN 0.45 JUUVD UAZVUIAAIONHIVANUHII TUDY
Tuszauuin Ia1mde 4.80 Andouuuniasgiuedn 045 anldlunisesnuuniinaiy
1 [ = d‘ 1 d‘ ld' a U 1 9
minganog luszauNn UAURTs 4.80 ANTEAVUNINTFIUEN 0.45 totmsuludiums i

azuuuBiaNumzay Tannde s andeuuuuasgiuedi 0 ANudeasns Ivaueglu
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seduIn Haunde 4.80 Audissuuanasgnedd 0.45 nazanmnilduesszu Tasnwa o
Tuszaninn Tidundo 4.80 Audeauumasgiuegi 0.45
423 Foreruonug/Aaniaalulyyaaiglddeamatiundy
1. desluedwdndusoudiawihliliazainldnuluitidesuniumnn
2. snliimsiaumedwandu Wi Tuuuszuudfiidnmsueuasoss
3. e liawsangszun Idriudud

4. sonlduszuuiunniwmnaulaluuudniaunldineondeslunends
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UFIUIUNIN

MuIng

AWNUIEYEN Mobile Application. (4.1).4)) FUAU 5 UATIAN 2563 1A
https://sites.google.com/a/bumail.net/mobileapplication/khwam-hmay-khxng-mobile-
application/

uuzh1 5 uetus Annp1sangy Aagauied. (2563) FUAL 10 IWHBIBU 2563 910
https://www.kruachieve.com /na Tu Tadtwemsany1/uuiir-s-uelvs-Hanuey

111 Swift Avee 15 1 ludeeid?. (u.1.1). §uAu 10 unIIAN 2663 910
https://www.softmelt.com/article.php?id=376

[ 2= A Y [

anmansaees [52. (2562). FUAY 24 TUNAV 2562 910
https://www.greelane.com/th/U 1 HIFTA §/849n f)¥/phonetics-definition-1691622/

[ o ¢ﬂ' Lﬂ' 1% A Y [
aNmansinensaea1snI¥IoINgy. (2561) AUAU 26 FTUNAY 2562 31N
https://fliphtml5.com/qpse/nmns/basic

dnenysaina. (1.4).1). FuAu 26 FuNAN 2562 91N
hitps://th.wikipedia.org/wiki/dnonyIgINa

Firebase filoaz |5 113551 Project agyinu39nnu Firebase. (2561) AUAY 25 N3 1AY
2563 91N https://medium.com/jed—ng/ﬁrebase—ﬁ@’e]3uli—mgﬁ%ﬁ%}N—project—Llazﬁme

f NN U-firebase-d48bfac67b14

MOBILE APPLICATION 11 1aniszian?. (2562) §UAY 8 4n31AN 2563 910
https://1md.co.th/moblle—apphcatlon—LL‘Uﬂﬂﬂﬂi N/

NoSOL fieas [52 #1991n RDBMS 438 SOL Database 98714 152. (2562)

VAU 10 UNTIAN 2563 910 https:/medium.com/@every.phu/ nosql-nods 13-A19910-

rdbms—ﬁ%ﬂ-sql-database-@ 819'15-dd8ac91a4197
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M15199 1.1 Use Case Scenario
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No. Use Case ID Use Case Name
1. uco1 19152 UUHIY Facebook
2. Uco2 eruglons 9
4. UCo3 g}‘1J‘I/]Gﬂﬂ%ﬂﬂhﬂﬁiﬂﬂizlﬂﬂlﬁﬂﬁl@ﬂﬁ‘w
5. UCo4 Fou uazimuudnia

A1319% 0.2 Use Case Description L“lgﬁljizﬂﬂﬁhu Facebook

Use Case ID

ucCo1

Use case name

19132 UUHIY Facebook

Primary Actor

Aldfarusialal

Description

AlFandesmsaingmsldnussuudletin Facebook

YOI IFau

Pre-Conditions

A1Fn9zdensondelya Facebook g3z iy

Post-Conditions

191g 111 Home @017y F049 Facebook

Normal Flow of Events

Actor Action

System

1. fldnadenidngszuunu
Facebook

9 9
2. flFnunsendeya
Facebookitaz nadgsz
3. nagueonliuelwamsuldy

9 v A
VoYY

1.1 520U920aAIM1190191g 52UV Facebook

2.1 szpvvzmn Tnihuaassionisdeya Facebook 1
aoamaive 15 Tumsidgszuutod nandu

9 v A a % 9 v A
3.1 szpvazas uiyFvewelnamsualetiydve

Facebook tazn 11§t Home

Exceptions

9 P = )
- mﬂpﬂmmmaﬂmagamm Facebook WA 9£ADINTDN

Tnilvigndea
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Use Case ID uco2
1 1A 9
Use case name muﬂmmﬂmm
Primary Actor Iiﬂclafj\ﬂuﬁjﬁllﬂ
Description A 19deansouanudinyvosnsosnides nudwuzii

lumsinesnides

Pre-Conditions

g seuunda

Post-Conditions

9 = o = v o )
ﬁ;ﬂ%mmmmmmmyﬂlmm'i@’e)m’dm ﬂ‘]JmLLuzuﬂu

= =
R RERIGEN

Normal Flow of Events

Actor Action

System

1. gldaunatfudimigile

G

911N Tab bar

9 A R
2. mﬂfﬁulﬁ@ﬂﬁﬂﬂl@ﬂﬂ@‘ﬂ

G

9 1

ADINITIDIU

' ]
1.1 szuunaasntivegomsldauTaszudailu 2
Wie Ae AnudrveInsesnideeny suuziilu

= =
R RERIGEN

1.2 szuundasgioniatend Fawdon Taogldau

11150 o1uaznaluFeqld
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Use Case ID

uco3

Use case name

Y
AUNITIUNINAMNUT N NTOVUIATY

e

Primary Actor

e ausiala

e

Description

Yy P ? -
Pﬂﬂfﬁ@ﬂfﬂi{:]‘]J‘V]LiEJL!VIQﬁﬂJﬂ@HNﬂi%LﬂWU@QLﬁﬂQﬁi%

Pre-Conditions

Y P v
TNUAFISUVULUA

Post-Conditions

- et

Y v 9 = 2 ~ A
FNTIUNIIURIVDUNITYIUNINUA VNTIUNTINITD

Y

)

9 = A Yy Y
Liflu“lﬂ uazﬂmuumamﬂumﬁﬂumﬂaulmiﬂuum

Normal Flow of Events

Actor Action

System

Y Y Y =
1. Eﬂclf\‘l”luﬂﬂﬂﬂﬁUT]JVlliﬂu
911N Tab bar

2. flFnunadenilszinnuss

= A Y =)
LHEIINABDINITATIYNITUNLTIU

1.1 SZUUULAAIT1002100a 152NNV UTENdTY

2.1 EVVIZUAAIIOMITUNFoUA A TEIANVeUFe
a5z YuisvunGeudmsvunizound ldauansaibeu

Y o 9y
llﬂ Lmzmuuuﬂnmm;ﬁmm
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Use Case ID

UCo4

Use case name

=3 o = %
Sou taziuuuinia

Primary Actor

Aldfarusialal

Description

Y Y = o = @ 2
zﬂmm@]mmiﬁﬂu ngﬂ"lu‘]_l’]_lNﬂﬁ@ﬂ?ﬁ@ﬂﬂlﬁﬂﬁﬁig

Tummongu

Pre-Conditions

Y <3 a Y Y
Eﬂ%\i”ll!ﬁﬂﬂ@l!!ﬂl?@'ﬁ%ﬂﬂllﬁ’)

Post-Conditions

v = 9 A o =< @ 3
§$‘U‘U°]Ju1/lﬂﬂ$uuu"ll@ﬂEﬁ%QTHLMﬂﬂHLUUNﬂﬁﬂLﬁﬁ]

Normal Flow of Events

Actor Action

System

y A ~ A
1. Eﬂ%ﬂﬂm@ﬂﬂwjﬂuﬂ
Y = 9
ADINIILTYUIINHUITIINIT

~ A = o Y
UNLTYU m@umsammzuﬂw
9 [

NUIAN

Y = [ = o
2. é’“lmmﬂmiumuumlﬂm

9 =1

3. mmmﬂﬂuumm'ﬁﬂmazaaﬂ

G

%

= o =
iwoam luuuurniia

Y o =< o Y
4. glavhwuviniansunndo

9 =
5. Eﬁ%ﬂuﬂﬂﬁ]ﬂﬂﬂﬁﬂu

= = =3 A Y
1.1 iz‘ummm‘umﬁﬂummﬁawawmiﬂummflmm
A A o @ %% Jd ax =
1aon Iﬂﬁl%zu@]i@ﬂyiﬂTQﬁﬂﬁ”lﬁ@i IDNITODNLTEY LAY

7 1 o [ 9 axy =
@l’JﬁJEJNﬂTG],LlﬂTHTENﬂf]HWi?JiJ’J‘ﬁﬂ”Iii’]ﬂﬂl’di

2.1 szuuuaanuuiniades Taed [damnsanaiaudes
alumnidniala

Y a a A = Y
3.1 szvvIZUAAIRINA AR EuRAIl oo NIFee I

) Y = A a
112N LL’d%ﬁ]gLLﬁﬂﬂﬁuWﬂNLLﬁﬂﬁﬂ’NMﬁﬂﬁlﬁ]Lll’f)’f]@ﬂ!,ﬁ'ﬂ\i

Y

Il
a A

2 A D) ~ Wy y
We LN@aﬂlﬁﬂﬂWﬂﬁﬁ%T]uﬁ’]u’]ﬁﬂ@@ﬂlﬁﬂﬂiﬁﬂll@ 333
~ 9 = %
4.1 531]1]5]3Llﬁﬂ\‘]ﬂgllul‘lﬂ']']ﬂulﬂﬂ’]ﬂlLUUP\JﬂWﬂ

o = A Yo WY a 9 2
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M5199 V.1 15196 19910 (User)

62

No Attribute Name Description Data Type Example Key
1 |id sed 19 String | 2SAQE7TSsPYQCcrs | PK
tVK7LYTITRj1
2 currentLevel g‘lJ :fl%’qm Number 5
3 profilePhotoStora | ¢ mmh;sﬂm‘w String /Users/ProfilePictures
geRef Tu storage 25AQETTSsPYQCcr
stVK7LYT9TRj1.jpe
g
ﬂﬁN‘ﬁ 9.2 A5 NANANITLAVUNIG U (LessonLevelStar)
No Attribute Description Data Type Example Key
Name
1 id I String 1 PK
2 levelld FSHAUNGIU String vm-1 FK
3 userld I Eﬁ%} String 25AQE7TSsPYQCcrst FK
VK7LYTITRj1
4 stars ANA Number 3




a o = .
MI19N U3 MINszIamsizeu (History)
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No Attribute Description Data Type Example Key
Name
1 |id nngavlsein Number | 1 PK
M3lEen
2 lessonld FHAUNGU String vm-1 FK
3 userld e Eﬂ%} String 25AQE7TSsPYQCcr | FK
stVK7LYTI9TRj1
4 date wuﬁld gy Date July 12, 2020 at
1:16:41 PM UTC + 7
AT 1.4 31952V o (LessonType)
No Attribute Description Data Type Example Key
Name
1 |id FTHAUNTOU String monophthong PK
2 | dialog UNAUNU String SuduunFounsniuase
Foade
3 | discription e String | @5ziAeuRY
(Monophthongs) Ao ﬁ’iz‘ﬁ
NifinsAsunlasves
BN
4 | soundURL duva g String Manual/Sounds/Introduction
ieqlu storage .mp3




= a
M199N V.5 AT NUNLITIU (Lesson)
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No Attribute Description Data Type Example Key
Name
1 |id FSHAUNGU String vm-1 PK
2 |ipa ANONYT String i
3 | type Uszianvesunisou String Monophthongs
4 | name Founizou String | UniZoud 1: i
4 | ipaSoundURL | ¢ e Ildides String Lessons/Sounds/Monop
Tu storage hthongs/1.mp3
4 | level FLAVVDIUNITIU Number | 1
M31a# 1.6 M3 FIREAmFNIT NN o1 (Example)

No | Attribute Name Description Data Type | Example Key
1 |id saueaRI0t MmN Int 1 PK
2 | lessonld FTHAUNGOU String vm-1 FK
3 | ipa ANONHIVOIAIDYN String fiit/

A

4 | word AN String Eat
5 | partOfSpeech Uszinnvom String Verb
6 | meaning ANUNINBVDIMANA String u




d' = o .
A1319N 9.7 M UVURNTA (Exercise)
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No | Attribute Name Description Data Type | Example Key
1 |id sAuD A6 Int 1 PK
2 | lessonld FHaUNGU String vm-1 FK
3 | ipa ANONHIVOIAIDEN String fiit/

A

4 | word AN String Eat
5 | partOfSpeech Uszinnueam String Verb
6 | meaning ANUHHUBIMFANA String u
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