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Abstract

One of the essential phases in the software development life cycle is a software requirement and
design concerning design models, such as information, processes, system architecture, user interfaces and
interactions, and database to deal with accomplishment developing software. Unified Modeling Language
(UML) is generally a constructive tool of software design, principally for object-oriented approaches,
requiring technical skills to understand meaningful rules. A Data Flow Diagram (DFD) is one of the most
traditional tools for software design, focusing on system functionalities of flow processes. At present,
software designs still use various particular design tools. This research aims to develop an effective all-
inclusive tool for software design called Information Flow Diagram (IFD), demonstrate IFD's promise for
independently developing system prototypes, and evaluate the acceptance of software process technology. A
web-based English online learning system on mobile devices Information Flow Diagram is a proven case
study. The results have found that Information Flow Diagram includes generalizing design tools for multi-
purpose information system design with prototype capabilities and benefits for better software design with
decreasing diagrams, simple and ease of utilization. Of 537 undergraduate students learning Information
Flow Diagram, they could augment skills in software design and facilitate faster practical knowledge of
information system design. The essential technology acceptance perceptions of behavioral intentions,
Information Flow Diagram capability and software design satisfaction significantly affect the acceptance of
Information Flow Diagram software design by students' perceptions. Therefore, the novel challenge
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design tool of information system architecture, user interactions and interfaces, data relationships and
databases connectedly apprehended with involving software development people.
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. . . . o a I
(Implementation Design) (Van Diggele, Roberts, Burgess, & Mellis, 2020) 11013 a5 U0 Taadlu
a =S [ 1 o s A Lil o v =
MIoFUIeT1wazReavenazdIUlsZnoUVoIToWALIS INoPBB MIeAoNTIVeU 11 sunT
v A It S 0 s
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uwu (Patten) d9iluisudTamntisduoudlunaraie 1¥nudynia e wdnvazveslam
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2.1.1.1 nuuuwulunguuesn1saie (Creational Pattern) 15U Builder, Factory,
. < Y
Prototype L1 Singleton uau
2.1.1.2 wuuusulunguTaseadis (Structural Pattern) 1%V Adapter, Bridge, Fade
<3
Composite, Decorator, Fade, Flyweight [16& Proxy Fludu
2.1.1.3 LL‘]J‘]JLLNuGluﬂEjNWi]aﬂﬁJJ (Behavioral Pattern) 11 Command, Iterate,

.. . I
State, Visitor, Interpreter, Mediator, Memento, Observer, Strategy (10 Template Fudu

2.1.2 mssennuulunsaziden
mseenuuylus1eazden (Detail Design) (Gatti, Shaw, Gongalves, & Brennan, 2022)
FundN0E19%11991 MIEEAUUNS 19913 (Implementation Design) (Van Diggele et al., 2020)
I a = v 1 4 s A dy ° 1 =
WunisesulrgsivazioeavesuaazaIvlsznouvsssalanls 10190 1UIeAN1TIVI
v i v . g
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991 1lesammseonuuuseWdAnls NAe Msi1vuaT1sazida lunaaz U0
s J Y o ] o s ] A ' '
goWauls uariudsegneunuilusenauns anvazvedlassasiulesinaIulseneudes
1 4 S Y Y @ Y SA J 14 a 1
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d‘d o 1 % 1 Ao A o o d’ Y 4 o’d’ ) [
aimstanuuananuesn i uaazatiaiiiaglszasame Idasewanrsnhauludnyue
d' 1 [ a A o 9 4 4 A [ ]
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Y
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s A ) ' <
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= 9 v W A 4 9 A o g-‘l ds! A
YoIa01UAINTTN MUI8DQ VBUIAVHIONYAUNNNAIUADITAINTTN NIAAIYUNT 1IN
o [ A 1 4 14 =t o
NuunngurseruIanyvesantaenssusenduls dagiuimsmvuaguuuaadasnssuy
42‘ 1 I 1 [V dy
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11U Layer, Pipe and Filter (1@ Blackboard A udu
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2.1.2.2 nguanaenIsuuUNIZ91e (Distributed System) 141 an1agnIsuLUY
Client/Server, Three Tiers te1¢ Broker Lﬂuss’fu

2.1.2.3 nguanntaenssuszuununIaney (Interactive System) 14U @0117AoNT M
111U Model-View-Controller iL81¢ Presentation-Abstraction-Control !."TJ Y

2.12.4 ﬂtjuﬁmﬂﬂﬂﬂiimamUﬁmmimﬁﬂmiﬁmlﬂaﬂﬁ’ (Adaptable System) 1%
ao1JnenssUIUY Micro-Kernel 1182 Reflection Lﬂus?fu

2.125 ﬂ'sjuﬁmﬂﬂaﬂﬁmzummuéuq Wwuan1lnenssuuUY Batch, Process

I
Control 1t8¥ Rule based Lﬂu@’fu

2.2 N3zVIUM VIR AIIF (Software Development Lifecycle: SDLC)

{ 4 o a 14 @ -y
1ngU 2.1 naasdeyavenaursnielisunsuaouiiumes vz gniwe Tagdwaun
s dA~ v ~ A s s I
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DEVELOPMENT ',

LIFE CYCLE) ¢

8
S

4

Testing

= ° o =
517 2. 1ugauuusaesmssonsuma lulag

G

TEVRE Kucharska, 2021

o 4 14
219TMINBUIBONALIST (Software Development Lifecycle: SDLC) (Dwivedi, Katiyar, & Goel,
A AY o P s &
2022) o ﬂiz‘]J'Juﬂ']ﬂ/lﬂilﬂ']!LﬁZ‘]Jigﬁﬂﬂl')a‘lﬁluﬂ'lif)f]ﬂLL‘UULLa%ﬁﬁ’N“ﬁ@ﬂﬂlnﬁﬂmﬂ’]Wgﬂ

9 o o 4 7 & { o '3 '
ﬁ'ﬁ’i5‘]J°I?INW?M'L!'l“lff]i"lﬂLL'Ji!‘iJuLﬂ"I‘HlI']EJ“I?IQﬂg]}ENGUEN'Nfﬂiﬂ'lﬁW@l'H']“lff]V\'ﬁLL’J'ﬁ (Software
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2.2.1.1 MINIUANY
g’; ) 9 1 ] a < Y
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24 uwugﬁms‘lma 15a4NA (Information Flow Diagram: IFD)

a d o .
m3aszitazeanuuusz Uy Taeiins Iununmnszuadoya (Information Flow
A A g 2 ~ 3 ~
Diagram: IFD) Fuaunseanuuvyu Il a.a. 2012 (Schade & Martha, 2012) R UBAUNINN
an A 9 A J v Yo A ' @ @ o Y
uandsmsdeasvoyanie “Tvad 110 ldagsunsehminerudinar @anareimihn
3 4 J @ 1 4 1 1 a I I
Wuagwiudenarslunisdedoya dred19vesde ldun Unaeilin Ing Bwd Wudu
9
HUIANUAAYDINUNINNTZUAVOYA (Information Flow Diagram: IFD) gniinnldniausnlu
msaedgaaing szuuleezunsvensivedeyatoundy mIneundy niemsneUaUos
1w A 9y 9 Y <3| Y A a 9
aodyanuidsesn li) idumedeunduansaiulddesnanioaesiansdeyaaiuise

o9 U

Twaliun'le (Schade & Martha, 2012)
v J Y Y . .
m;ﬂizmﬂmﬂ%ammamwumwmi"lwaﬁumsu’e)ga (Information Flow Diagram: IFD)
I J J 4 < 1 { 1
(Chomngern & Netinant, 2017) 19 nsiziaorumsaians 9 Tuszuy e il uuvashun 1gas
v 9 ' Y Y Y o < U g™ o = 9
uazsudeya $relddldau Pisnszoumiumsddedoya 11nnsiimsAny1Teyaves
Y . . 3 9y o Y o @
uwumwmi"lwamewau“a (Information Flow Diagram: IFD) U ﬂmwpi}a'lﬂmmiﬂiuﬂgq
A A - ' o ) v A = a
npaensoanuuVIN YL Tagdagiseaaminlanenseenuuyluszuumsanyluds
A Aq Y Y 9 P
matanlslunisuanininvednszuiunsluszunlaglsununinnszuadoya lagh
3 v = A a X <
uHUMWNIzuadayavzuaadlmriudInszuaumsnavnlussun Tasnsnooniunssua
Y ' & Y ' a 7 o ¥ A A
Poyaunazilsznn e lnienensunsigvitaziannszuy lnsluasoanunayonToauay

o [ 1 4 ' % '
AUANHUAN Lﬁ@uﬁﬂﬂax‘]ﬂ'ﬁﬂi$i]'lfJélHijJigaigﬁ'J'l\il,ﬁfiﬁ\‘]“ﬁllHlagﬂa1ﬂﬂ1@ﬂl@ﬂ‘fljﬂgﬁ1ui$ﬂﬂ

(Information Flow Diagram: IFD) 3 Ins a9z 1/seneudie 3 dauvian o laun

2.4.1 uriganInNvesoya (Sources)
S < = 1A 9 199 9 3 A =
Wudunuaaidnanuvesdoya 19y (1990 szuvugIudoya nieszuuin

L%@Mﬁlﬂﬁ}ﬂizﬂﬂﬂlﬂﬂlﬁ

2.4.2 n3zuadoya (Flows)
I 1 A = Y 1 VoA Y =\
Wudiuinaaitamsnsznedeyassrinaunasiuazareniavesdoya Taell

A 4 = 4 3 ' v oA
Lﬂﬁ@\i?ill']EILGH@NIEI\‘]LLZ‘(@QENﬂﬁl“b’@iJIENGUENﬂi$LL’£T“UE)Hﬁi%‘ﬁ"]Nlmﬁﬁﬂiﬂllﬁ%ﬂﬁ']fl“lfl'N
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2.4.3 1Jmﬂmwaasiim‘ga (Destinations)
2 A = Y} 1 v A v
Lﬂumummmmﬂmﬂmwawaga LBU msﬂizmawa ITVUIIUVDYD Wi@ﬁﬁ%ﬁu

meluszuy

el aeandeatuinglssaedmsldausaiimsiennsdinsiziuaziing
a'e)ﬂmJ‘usz‘umfﬂuuwugﬁmﬂwamiﬁumﬁ (Information Flow Diagram: IFD) mﬁmswﬁ
nazeonuuuszuy Tagldumunimms lvavesdoya weisonTasgo1 IFD (Information Flow
Diagram) ﬁJuTﬂmmugﬁmﬂwamiﬁumﬂ (Information Flow Diagram: IFD) "];’Jﬂblﬁllﬁ!ﬁ/wu”l
szupasamzinszuiunsvesszunldediedanu inmsadhladuiiuszun uazaa
aNuAanalalumInaLTEUY uwugﬁms‘lﬁaﬁﬁﬁumﬁ (Information Flow Diagram: IFD) X
ﬂ:mJﬁwﬁ’miumiﬁmmswmﬁaw1ﬂ@1hﬂ°lﬁ'wfﬁ’mmﬁw°uﬁmwm‘imswﬁuazﬁmmimu‘lﬁ'
edhafisyantnm venvndi M3 1% uwuniinis lnaensaumet (Information Flow Diagram:
1FD) Sag2e 171 Fanudlasz o 18t wazanmsai 19 lunsn deumlasuaz i
szuulueuiaalded1elilsz@ansnin 1061911919090 96790 (Chomngern & Netinant,
2017) gﬂﬁ 2.2 "lﬁ’ﬁuﬁuamﬂ%’ﬂmLmu@.ﬁmi"lwamiﬁumﬁ (Information Flow Diagram:

@ Jd
IFD) G]fHﬂ'lﬁ’fJ@ﬂLLUU§$UUﬂ1iﬁ’ﬂ’LlﬂTH'l@\1ﬂf|‘HLlﬂﬂ@@ullﬁu (E-Learning)

Start Program
A Mobile Software Model for Web Based Learning

Learn Speaking

Choose Lesson A 4
2. Listening English List 1. Start Manu 5. Speaking English
Li.sts lessons learned : < There are 4 teaching Lists lessons learned speaking skills,
listenine skills used in skills. vocabulary data by categories used
your lif§ ;:on\;eréation for > 1. Listening < in your life. There are can back to
example, about four Back 2. Spea}lflng Back the previous screen.
lessons. 3. Writing
A
7'y rp— L Back Choosg Lesson
Back istening — X Learn Back cam Speaking
Listening = Back . Reading
A - Writing 6. Speaking
3. Listening — 1 A 4 Conversation Lists
learnin Lifttnin e | how your skills Show your skills lessons speaking, selects a’
from C%la ror 1 tf T[] lessons by category. by reading lesson. There cl:ite org’
Chant 5p [ | There are back to can back to the previous gory.
apter o. | return the previous screen.

5U7 2.2 uwugims lvaa 15U (Information Flow Diagram: IFD)

=1

1w 4390, 2566
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Y aAav v d
2.5 uHUMNNFuaaal fEuWUS 521952 VDN (Unified Modeling Language:

UML)

1 Aa o 4 1
Lmumwﬁi%’uﬁmﬂgﬁuwuﬁﬁzmwszumm (Unified Modeling Language: UML)
3 a . ~ A Y a
WunuwuunIWn (Graphic Language) Ngnoanuuuuune lslumsuaaazesuneguuy
s o ) g ¥
MyoonUUUYeNAIIT (Jacobson, & Booch, 2021) Taslsunumwlumsuaana urnun 1w ey
a o Y4 1 [ 3 1
uﬁmﬂgﬁuwuﬁizmwiwmm (Unified Modeling Language: UML) QﬂW@JuﬁuIﬂﬂﬂqu
@ @ . = A Y Y
M159AN153AY (Object Management Group: OMG) tagiithwminemeln Inssadauazveq
Aa 4 s @ A
WyAnIsuVesTUUTerAaSiaNFAalY uazminanuasalunsdnlatazeenuuy
~ Y to @ Y A 9 A a
sz Taeng 1w ldduiludesdinnudmanaiinmwizinizeeduseaziBeanisesnuuy
1 a o 4 1
uR U WA I Fa A S 52111932 U9 (Unified Modeling Language: UML) 1/5¢nou
UHUNN (Diagram) (Oberhauser, 2021) A4 9 Fauaazunumnazl¥lumsianiwatazoiuiey
o 1 4 4 @ a
paRlsznoua1e q Tussuusednls sIUDINTUTAINAANBULNYANTTUVBITZUY 1AL
[ v J 1 4 Y (] d' 9 a o Y] 4 1
ANUANNUTIEHINeINSENo drveava UMWl uumuA I Tsuaas) §aunuTIzrag
[ [ 4
5¥UVIMU (Unified Modeling Language: UML) 152novuaie 1lsenouaiodadnyai (Notation)
UAZUNUAIN (Diagram) (Pakaya, Tapate, & Suleman, 2020) @149 9 7 1¥lumsuanuazosuie

B - & a I Y o A
gﬂgmumsaemmucﬁwlmm LL@]ﬂ%LLNuﬂ1W1Iﬂﬂﬂi%fﬁﬂ‘mmﬂ@"lx‘]ﬂu ANU

4 av o d
2.5.1 sIuMNNIFuaa i §ENNUG21I1952 VDU (Use Case Diagram)

o o Aa o J v
uaraamshauvesszulugluuomshauvesdls uaaslfduiusiusz vy uaeaa

msmau luuaaznszurums ldanszurumsounluszuy

2.5.2 ama laez sy (Class Diagram)

uaasnaalussuutazanudunusssniaaaluunazai ooz laNuFURUEN

wouTeaszninamelunszuiums

2.5.3 BAUMNAAL (Sequence Diagram)
o w o 4 = 9 [
L!ﬁﬂ\‘lﬁ'lﬂ‘uﬂ151’]']\1']1.!5llf)\1’0\‘1ﬂﬂ5$ﬂﬂU1u5$UUIﬂElllﬁﬂxiﬂTﬁ!‘iElﬂGl‘]ﬂll‘ﬁ’ﬂﬂi%ﬁ’Nﬂ
¢ v g 4 < o w 4 a o2 v
@Qﬂﬂ‘i$ﬂ@‘UﬂTﬁﬁ\i‘llf)ﬂ’)']ll531’?’3']\1E)f]‘]JL%ﬂﬁ@ﬂﬂ'e’ﬂﬂUﬂl@ﬂl’)ﬁWﬂLﬂﬂLﬁﬂﬂWimmuﬂWﬂu@ﬂhlﬂ

v W [~ o w 1 U 1 @
U Iﬂﬂﬂgﬁﬁw)aﬂyﬂjﬂﬁﬂ\iiﬁlﬁ“ﬁ1@1]5119\1ﬂTiﬁQ%@ﬂ?]N@nu!?aTﬁQﬂE]'Nclfﬂ!ﬁ]u
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2.5.4 URUNNDINTIN (Activity Diagram)
< = =
LLE‘WNﬂi$TJ’JLlﬂ"I'iGI,HSS‘UTJluE']JLLTJ“]JLLN‘L!E’ITWﬂiz‘]J’Juﬂ"li L']Jullﬂﬂxll,ﬂillﬂuﬁﬂ\iﬂﬂﬂii

'
v =

° a d o & 1A a = Y A
NMNIUNINTTUVOITSUY uﬁﬂwumaumiwwam”lﬂﬁaﬂauwm IﬂEJ’J‘ﬁﬂﬁHJEJHi]%WEN?J

£

A a Y W

y ] {a 2 1 4 2
A UAY uazaduga ININTINAN q MINATUTENINAGNAUN AT UG

2.5.5 unumMnaIvdszneu (Component Diagram)
1 1% v J 1 1 9 Lﬂ' o o
ganaaIulseneuazANUANNUTIEHINaulseneulussuy lHnedassanya
= = 4 1 = o ~ 4 A
MIMEMNVBITLVVFIeDI09Rszno .y TrlaiFenyiaulavusis Indenaisuazou o
~ ] 9 A Y I 4 ] v J 1 1 f
nogluTnuagnlane InmiunmnveesansuazaNuduiusssnIaIulsznouaie q lu

v dyo; Y A 9 a oA
i%‘U‘Uhlﬂf]%Ll,ﬂ‘illlfﬁﬁTL!ﬂﬁgﬂi%tW@ﬁ‘iNi%UUﬂ{]ﬂﬁﬂﬁ

2.5.6 laezunsumsdsuly (Deployment Diagram)
A a 3 ¢ ¢
waaauvasnuIasn1snsz1e ldsunsy ‘Vi%‘ﬂizﬂ‘ﬂﬂ1§@ﬂ§l\1ﬂ1\1Eﬂiﬂu'ﬁﬂlﬂﬂ

{ = °
Tsunsuitianuansalumsdszunana tazlinnuannsalumstanuniesasidoya

2.5.7 WU WIRALIND (Package Diagram)
T < ' < = J
waaInsuUIuianIved 1dsunsy laguaazuinandvsiaaiaias9inlssnouvss

v o y A 9 U a < 4 A a 9
mmumﬂ%maﬁzmu HNN@QﬂQNﬁM'I‘Bﬂ“U@QLLWﬂLﬂﬁ]LL@Z@QﬂﬂiZﬂfJU51fJﬂTi“VILﬂEI'J“UfJ\‘]

2.5.8 UHUMNING (Object Diagram)
o 4

Y o o J 1 o < [
llﬁﬂqjﬁqGh«ljgﬂﬂllagﬂflwuﬁnWu‘ﬁsg‘ﬂfnqj@q S UHH U INLTAIA TN T NN T

Vg % 2 I3 ]
izmneamﬂﬂﬁiummwm T@fJL‘]Jumiuﬁmﬁﬂmmsmwmmmmumw

2.5.9 UHUNIWIATDITOUL (State Machine Diagram)
(Y A [ v A [
ueasanUzveiaguazmaasudaniuzvesing Idmsuaasaniuzvesiag o'l
= g ~ o Y [ ?A‘/ = o A a da! A
dunamssian q Nensorhldaozvesiaguunldsunlaclduazmsnszviimevuiie
= o Y Y o Y '
anuzvesszuulasu 'l ansovenaniuzvesing 14 TaglduanmsInanuaulalusig

A9 9 AU
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2.5.10 UHUMNMTAOANS (Communication Diagram)

o

[ A 1 ] A Ad 79 Y Aa o 4
uﬁm’mquazmsaamﬁizmnmqiuizuu LL?T@N’J‘ﬁV]@ﬂULﬁ]ﬂﬁi%iUﬂ”ﬁﬂaﬁuwu‘ﬁ

Y

: 4 da o » no o o
sanamagon Tean 5 lumsmivayumsljaunusuu

2.5.11 BHHMNIAT (Timing Diagram)
a @ o A q v
LlﬁﬂQL?ﬁWLLﬁ%ﬂWi!ﬂﬂLﬁﬁ!ﬂWimﬂlfJ\?’NI’LﬂL!iZ‘U‘U ﬂf)g‘]Jﬂ'lWﬂi‘]ﬂWluﬂ’)']iJWﬂJ'lEﬂl@ﬂ

a o ~

@ v v Jo a ' S ad
YYIUDUNA !Lﬂ%LE)'I@I“V!G]ﬂﬁﬂ’JHJﬁNWU‘ﬁﬂuGIJL!’J\‘ﬁ]iﬁﬂ%ﬂﬂl@\‘]jﬂiﬁﬂﬂluﬂnﬁﬂ
? 9 Y I @ i Aq ¥ Ay o o v
N9 11 1Jizmmmuwumwmﬁmurﬂumamwamwumwﬂmmﬂaﬂgﬁmwuﬁizmn
o . . % <3 1 1 g‘/ yw
F2UUNITNINIU (Unified Modeling Language: UML) Fatlwfieaureaumiuy yenanHueell
A g ¥ a dq 9
UAUNTNOU 9 ﬂﬁl%ﬁluﬂWiLL’(?f@NWﬁLlﬁ$f]‘ﬁ‘]J1fJ§‘1JLL‘]J‘1Jﬂ13®?JﬂLL‘U‘UGluLLNHJ‘HWVIGI,‘M!?(@Q
a o v J ' . = = v
ﬂgﬁmwuﬁﬁgmnnumm (Unified Modeling Language: UML) 8nl1NN1Y UASLHUN NG
4 @ { 1 (Y v 1 A a 4
yalsgasAuazanyu NUANANNY tazauanliaveuaaz U1 sauan 1de

AUAUDINNADINITUD IATIMIT s MIooNLULNUANAIN U 11
4 Y a v o d v .
2.6 !!WHﬂ]Wﬁﬂl‘m!ﬁﬂQﬂﬂﬁNWHﬁig1’1'31\1531]1]\‘]114 (Use Case Dlagram)

~ ) Aq ¥ N, N ' o
310 2.3 vaastoyaurun i lsnaaal g dunusseni1Im Y s uUY (Use
[ o J o 1
Case Diagram) (Bumblauskas, Mann, Dugan, & Rittmer, 2020) HASANMNTUNUTNIUTLUVYDY
1 = d' 9 a o v d [
(Sub systems) Meluszunlng Tumseumaun W lsiaa faunusI eI e VLN
. Y o 1 Y I 9
(Use Case Diagram) {19320 (User) vzgnivuanldidluduansluvesszun (Actor) uay
] H Aa o [ 4 [
YDITTUUEGDY (Sub systems) A0 UHUANA T FuTAIURTURUTTENI19UBITZULU (Use Case
) S W a Aq ¥ Ay o o '
Diagram) 901/32a9AMaNV0INTREU HHUNNN TBAA faUNUTI 11900932 ULY (Use

. 3 A A ¥ 1A o Y I ax =
Case Diagram) ﬂLW’E]LaHi’E]\ﬁTJVNﬁiJWUEN?Z“]JU'J'HJﬂTﬁVI'N']u@%lli‘UN WUIEMsAIA N

a 9

Y v A A ' D = B a ¢
ADIMIFIFIUH5 01599519019 9 VoesZUVING IFU FedeInTugasudulunsinsizd
o @ CAq Y Aq ¥ a o 4 1 o

tazenuuUIEY daydnyaliley luununimilguaaslgdunusszrinavesnisiay
. Y o (% Ce Y Y o o J

52UV (Use Case Diagram) 3¢ 15dyanyaigiauuny guaasluszuy (Actor) lodqydnyal
a Aq ¥ Ay o & ' . ]
A uNUMIUHU NN I Fua el §FuiusIe1 91998952 DUNU (Use Case Diagram) 4ozl

4 o a o o J 1
duasalumsiFouduansluszu (Actor) 11 Msuaal§dunussznINveIszDUNU (Use
4 1

Case Diagram) {WoUAAINT 1F91UUBIMs U §FUNUTIZNINUOI5Z UV (Use Case

9
Diagram) uazmmé’uﬁﬂﬂuizuu (Actor) (Bumblauskas et al., 2020) UBNIINUU NITLLTAY
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[ o J '

AAUNUFTZNI19U0952 VDU (Use Case Diagram) NN 9 A19zAvsognieludmaou@edny

=

d[ dtﬂ' 19 d' 9 a o Y 4 1
FIANYDUDITSUVUISYBYNIY ﬂ’l'ﬁLLNUﬂWWﬂi%l!ﬁﬂ\iﬂ{]ﬁllwuﬁi$ﬁ31ﬂﬁ$‘ﬂﬂ\ﬂu (Use Case

. A a0 A a d’@‘ A a 1 ~ & £
Diagram) A9 NTUA ﬂlﬂﬂslluﬂ'1Elﬁluig‘U‘]J“V]Lﬂﬂ%'lﬂﬁ')u‘l’]ﬁu\‘lwlﬁﬂ\isllﬂﬂﬁli‘!'igﬂﬂ (Actor)
A Q Jd o o X g <3 9 o Y a K '
Wi@&ﬂu‘ﬁﬁﬂ‘HuﬂWiVl'NWuﬂl@ﬁﬁg‘U’UQNEjllﬁﬂﬂiu53ﬂﬂ (Actor) Lﬂuﬂﬂigﬂflﬁlﬂﬂﬂlufﬂﬂﬂﬁm
v a o v 1 {
1anmsuaael §FunussenI19v0952 DD (Use Case Diagram) A9 ANAIMITOHIDNUUN
o { ' a o 4 1 .
ﬂ151/n\‘l'lu“ll@\‘]3$'U‘1JIQElﬁL!ﬁﬂ']3Llﬁﬂ\iﬂaﬁuWH‘ﬁﬁ%WﬂWﬂﬂlﬂﬁﬁ%'ﬂ‘UﬂWH (Use Case Diagram)
. = o Y o ] A 4
UNUYAVBIFINTTY (Transactions) ﬂigﬂﬂﬂ']\‘l']uiﬂﬁﬂ‘ﬂﬂ‘ﬂf{;ﬂ‘]f\‘]'luﬁiﬂﬁgﬂﬂﬂu q NYUDN

4 4 a
(External Entity) 219N NEDITZ VU NAIT (Software System), LAUFIND (Business) LA

o J 1

S P s o s v Ao ¥ ao
Qﬂﬂiﬂ!a"ﬁﬂu'}ﬁ (Hardware) ’JG]Qﬂﬁgf’fﬂﬂ"ﬂﬂﬂﬂ1515])'\111&!79411!511W°I/]1%LL?WN‘]J§]ET3JWN‘H§$W”NQ

[

YDITL VU (Use Case Diagram) Lﬁaizumammmmawuﬁﬁw INAUT (System Boundary)

[ ~ I A A a ,3 9 A 1 . Aa o v 7
dauiaeuiumgmsaiassinavunelaion luaie o (Scenario) ¥oImsuaal faunus

(3 [

[ . = n Y a dg! 9 o o dy
TYHINTEUUIU (Use Case Diagram) G]f\?i’ﬂ"l]llllhlﬂtﬂﬂsllu “l%ﬁiyaﬂym JU

SYSTEM

A Aq Y Som B W ' .
gﬂ‘ﬂ 2.3 LmumwwGlﬁmmmﬂgﬁuwuﬁxmwﬁzumm (Use Case Diagram)

nun: Hmay-khxng, 1997

2.7 uwumwmi"lﬁammsi’faya (Data Flow Diagram: DFD)

< o ] o 4 a g o {
LﬂullfllUi]’lﬁ@\i"llu@@uﬂ1ﬁﬂ1\ﬂu"u@\3§$UULﬁ@@ﬁlnﬁléllUW@Uﬂ13ﬂ1Q1umﬂQ§$UUﬁqﬁj
Z 1 1 a a
%1ﬂﬂ13ﬁﬂ‘ﬂ1iumu§IGUﬂQUﬁﬁﬁﬁ LLWUﬂTW%gllﬁﬂ\‘]ﬂﬁﬂT\iﬂ']ihlﬁﬁ"’ll@\‘lsﬁ}agallagﬂﬁﬂ']ﬂ
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ﬂ'naJﬁlJWu‘ﬁiuﬂ’]iﬂ’]iuu\ﬂum@\jﬁgUUW\?%gﬂqﬁlﬁ‘ﬂﬁTﬂ’n "’Uf]ﬁ;]jaﬂ']%Wﬂcl’n\illﬁuuagﬂl@y]ﬁulﬂﬂ

a a v 9 9 1 Y v 9 A A v o9 Y
la imananssulanudeyaihe lundazvuaeuvessz oy sanudeyan lvuwsodedoya 14

v 4
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nla  dydnvadldlunnunimnszuadoya Wudydnvadldiumasgiulunsuaas
9 ~ a 1 d'dy ~ a 9 1 @ @ 4 a

BRUMW DsZLEdoyativanewila ua luitlazudauiios 2 yiia laun gadyanyainasgiun

o v o { o
W Tag (Gane & Sarson, 1979) tag yATQENHANIATTIUNNMUITAY (Gane & Sarson,

v
=

1979) wazgadadnyaininigiuiimuilag (DeMarco, Yourdon & Constantine, 1979) Taofl

(3 v o

S v A o v o &% 9 o % v
igaﬂymmgﬂm 2.4 ‘Viaﬂﬂ"lﬁcl“lfﬁiy ﬂBﬂ!Gl‘LlLLNuﬂ1Wﬂ58LLﬁﬂlﬂilﬁﬁﬂJaﬂHﬂ!ﬂizﬂﬂﬂﬂﬁﬂ
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|

DFPOO1

Data

DFPOOL _—
Store

Process

Data Flow

External

Data Flow

Gate

35U 2.4 upun1mms Inavesdoya (Data Flow Diagram: DFD)

N Hmay-khxng, 1997

9
2.7.1 NTZVIUMITINUYBITZUD (Process) NTZUIUNTINUVOITZ VY HIOTUADY
o A I Ao A A Y Ao Y A A A a X
auiuay Wununduiunsieasuaussdoyafisudl wieaeou laiinadu 919
AuflumMIThaunInyana wiou Husud n3edinsniemsesnouiumes

[T} 9 I ] A v KX Y =t 1 Y v
2.7.2 UY¥aNIANUUBYa (Data Store) Lﬂulmawﬂmumeuuﬂﬂﬂlay‘a l‘WElLUWI']‘lﬂﬂ‘U

[ o 4

J 1 v g 1
TWawnsoudnlugdoya dadnuaivewmassamuvoya (Data Store) 1U52noUAIY dIULTA

U 9

o 1 v & 1 4 1 v 3
51’?@’(%9\1“1’7@\1@@&?71]%@3&@1 (Data Store) Llagﬁﬁuuﬁﬂ\i%@ﬂlf’)\jllﬁﬁ\‘]ﬂﬂlﬂﬂeﬁ}ﬂyja (Data Store)
wsowe vl

<
2.7.3 idumans lvavesdolya (Data Flow) iHuduniims lnavesdoyaldunums

t4

i1 S

?TE’)ﬁ1ii$1’i’J"Nﬂllm@l!ﬂ"liﬁNﬂMN 9 Lgﬁmﬁﬁ’f@y‘aﬁwﬁ’mazmaaﬂ (Data flow) auanyu
Y 9 A o A A ¥
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=

o Yy o 9 . o A A Y o 9 =
2.74 ﬁﬁllﬂuﬂlﬂﬂﬁﬂlﬂﬂﬂﬂﬂl@yjﬂ (External Entlty) ﬁﬁllﬂuﬂlﬂﬂﬁﬂlﬂﬂﬂﬂﬂl@yjﬂ HUYDI
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YARANI0MU09U T 1BIANT BIANTOU HIBITVDIIUDUNBYNIUDN VYOULUYAVDITL LY
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HANANUANAUTNUISUY UNMTEIVIYALVITEUUNBAUUUIU FUVDYANHIUNTTAUUUINY
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2.8 HHUMNUTAITDIUL (State Diagram)

° v T < a J A
NITNINTUUBDITSUUITUAN € UlaJ?n%HJuazuumfﬂuﬂ’ﬂnwammwaﬂiz“}J‘UﬁluTaﬂ
I ] A o A A A Aa X Y A '
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'iwaz@ﬂﬂmmﬂ%ﬂiﬁuﬁmﬂﬁmzw‘Uin ﬂﬂﬂiiuiﬂEli’gmmﬁzu‘lJLﬂﬂmﬂﬂﬁJﬂiimJaEJ‘U’eN’S’@q
. 1 @ [ ) A o Y aa A [ .
(Object) UAASAITINNUUUIDN ﬂa”lﬂ‘ﬂmclmxuuuﬂﬁ]ﬂiiuﬂﬂa N1589 (Kim, Sau, & Furst,
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& 9 ; 9 o s &
wuﬂu 14 l]'izl,ﬂ‘ﬂLLWHﬂWWﬂ'ﬁUl‘ViaGU@QGU@Ha (Data Flow Diagram: DFD) ﬁ1ﬁ5ﬂcﬁﬂ1/‘l@]!nﬂlﬁ$
seuv laozunsuaoiusianiuuusiasanganssunlsenoudlsaaius maasuaniug
HazMIAUTUMS IaoZUNTUANIUL UNUAIWN1T l1iauesdoya (Data Flow Diagram: DFD)
Y
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37: Sandak, Gilboa, & Harel, 1987
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2.9 FINUESTUINA (Flowchart)
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2.9.1 HINUATAUING (Flowchart) 9279 INQABNAUIAZYATUTAIAND
(2 [ 4 4 [l

Taoidonlddadnyaiunumidoasanunuielaed1ealianumuigan (Casertano,
Rossi, Fecarotta, Rosanio, Moracas, & Candia, 2021) uazﬁmmmnaﬁol%’a%mﬂsludauﬂi’au“a
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2.9.2 Yszpnianuansaumea (Flowchart) N¥voe

2.9.2.1 HIIUANTAUNAINVUAIAN (Top — Down)

I o = =) o [ [~

HUnanmMIVeUnTEUINAY (Flow) (3aa1au1nuuasalsuuauily 3 Uszan
A o w I = 1 o ~ o w 1A Y A
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d‘d v o SOI g’/
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2.9.2.2 MANUTTAUNALDUIU (Swim Lane Diagram)
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WUNSNMTVeUNTTUIUNINY (Flow) 31518 Tdv1 15 unsainiiaiy
Me10INUMIIUoUNaIoYANE W3 oNA1BaIUIIU BN IFHINUETAUNAINUUALEN
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(Top-Down) 113 3 JUunuiw@eusnludsuas sumALDUIU (Swim Lane Diagram) 18

d o
2.9.3 sz leyviveslanuansaung (Flowchart)
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319 2.6 Asuasaumalussuy (Flowchart)

Nu: Kruarchanai, 2020
) d G0 ]
2.10 msinwanlansnawinlylyia (Software Reuse)

1 { 1 3 o o 4 1o
m3idruniiogur l9a1(Software Reuse) W15 udlguio 19 145z un Inaisi

a Aa o A a A2 ° 4 J W '
doRana1nInszuuay U sul i 1ddszant amunnoadu mahwenauasnauun 14 1mi
A 9 o s < 9 7 a Aa o
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S dAA 1 Y Y 1 A A 9 o o s 7
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(3 ' ' Y 1 o 9 o .
A10819aIuve1Usunsy launsHaaun1 (Source Code) AadlUsunsy (Library) nouIw
Yy I 9 @ 1 J a g N Y 1 ]
MUR (Component) 1WUAU A1081909A15ENOVIANVRITONALIS 1ALA 1BAFITAIINADING
VYDI52 UV (Requirement Documents) Joraue InTaN3 (Proposal) wna1sUseneumMseonuUY

4 14

(Design Documents) LUULMNUNITODNLUUTS U (Design Pattern) gazaoUaenssusonans

(Software Architecture) tand13 Iagmsviau uaznago Tsunsy swdegiloms 19 Tdsunsu
dy @ = < Ia . = a I~

wazganadoy TUsiunsy HonINUIITINDL AUEOIIT (Web Services) HazGuuuaniIy

A . . . § a <3 o 1 o
1%057¢ (Semantic Web Services) (Tjoa et al., 2005) IagNFUUUANIVIZINNIUTINAVOOU

= A o @ Y] < Ia A Yy 9 9 I
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o J J 9 [ a 9y A
msgenauIsnauu lelvuiuy 2 Uszan awnanianmsleau Ae uuvuuiIveu
9
(Horizontal Reuse) 4agtuULIUIAG (Vertical Reuse) aoN11aL137 (Kovacs, 1999) uazﬂmzé’%a
Y o /S I v ) v A2 o A
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uUIUOU (Horizontal Reuse) (Humsiiimaneu Innduivesronduainduin 1 luiluTamun
R == | o Y o S o 9 ' < 4
uanaRnY HuAe Insihaey Twdunvessedausnavun s v lulUsunsuiszgnana o
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2.11 umamwuamms"lﬁamuﬂizamé”l% (Interface Flow Diagram)
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s 1
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12. Ordering process

steps

DFD UML IFD
Use Case Class Sequence State
Diagram | Diagram | Diagram
1. A process to v v v v v v
another process
2. A process to an v v v v v v
external entity
3. A process to a v x o v X v
data store
4. An external entity x v X v X v
to another external
entity
5. An external entity X x o v X v
to a data store
6. A data store to v X x v X v
another data store
7. Functional v v v v v v
requirements
8. Non-functional o v o o v v
requirements
9. User interfaces x x o X X v
10. User interaction x o x o X v
11. Data and v o v v o v
information
(o) x x v v v




~ A o Y o s I 1
A3 3.2 G’]15NL'LIC%EJTJL‘VIEJUﬂ311]'fﬁll”liﬂﬂ”lif’]@ﬂL!TJ‘ULW@HTNTT’Biuﬂ"liW@lﬂTG]fﬂW@Lni (99)

58

DFD UML IFD
Use Case Class Sequence State
Diagram | Diagram | Diagram
13. Approaches v o OOAD x x v
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A1319N 4.2 HAIFINT TUUIVBIAINDVVDINAITIUABLLVEI5I9NTIY (N = 537) (D)
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A1319N 4.2 HAIFINT TUUIVBIAINDVVDINAITIUABLLVEI5I9NTIY (N = 537) (D)
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ATT2 0.483 0.992 | 0.398 0.061 0.010 0.398 -0.023 -0.015
ATT3 0.489 | 0993 | 0.417 0.076 0.012 0.407 -0.032 -0.014
ATT4 0.491 0.993 | 0.409 0.051 0.015 0.399 -0.027 -0.008
BI1 0.691 0.403 | 0.996 0.130 0.124 0.486 -0.023 -0.011
BI2 0.699 | 0.402 | 0.994 0.127 0.111 0.493 -0.062 -0.014
BI3 0.694 | 0.405 | 0.996 0.125 0.121 0.484 -0.026 -0.009
BI4 0.691 0.402 | 0.992 0.131 0.113 0.483 -0.066 -0.016
BURE!1 0.002 | 0.065 | 0.077 0.933 0.404 -0.052 0.295 0.127
BURE2 0.022 | 0.119 | 0.152 0.899 0.394 0.001 0.250 0.080
BURE3 0.042 | 0.053 | 0.122 0.908 0.407 0.024 0.309 0.140
BURE4 0.008 | 0.035 | 0.138 0.907 0.472 -0.039 0.284 0.130
BURES 0.010 | 0.013 | 0.094 0.915 0.349 -0.020 0.221 0.110
IFDAL1 0.065 | 0.034 | 0.081 0.307 0.747 0.017 0.239 0.136
IFDA2 0.021 0.041 0.108 0.421 0.897 0.051 0.325 0.125
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ACT ATT BI BURE | IFDA PEU PU SWDS
IFDA3 -0.049 | -0.075 0.047 0.345 0.868 | -0.017 | 0.341 0.084
IFDA4 0.060 0.012 0.100 0.386 0.889 0.053 0.353 0.142
IFDAS 0.046 0.023 0.159 0.447 0.886 0.078 0.305 0.165
PEU1 0.624 0.393 0.492 -0.012 | 0.041 0.984 0.101 0.036
PEU2 0.617 0.399 0.475 -0.027 | 0.043 0.988 0.102 0.043
PEU3 0.615 0.391 0.474 -0.012 | 0.053 0.988 0.104 0.040
PEU4 0.623 0.393 0.476 -0.029 | 0.039 0.987 0.105 0.040
PEUS 0.475 0.358 0.424 -0.012 | 0.045 0.835 0.017 0.009
PU1 -0.048 | -0.035 | -0.077 0.218 0.311 0.040 0.810 0.213
PU2 0.038 -0.042 | -0.023 0.219 0.286 0.079 0.833 0.235
PU3 0.016 -0.027 | -0.045 0.383 0.398 0.074 0.905 0.295
PU2 0.038 -0.042 | -0.023 0.219 0.286 0.079 0.833 0.235
PU3 0.016 -0.027 | -0.045 0.383 0.398 0.074 0.905 0.295
P02 0.038 -0.042 | -0.023 0.219 0.286 0.079 0.833 0.235
PU3 0.016 -0.027 | -0.045 0.383 0.398 0.074 0.905 0.295
PU4 0.110 0.025 -0.004 0.158 0.222 0.125 0.868 0.295
PU4 0.110 0.025 -0.004 0.158 0.222 0.125 0.868 0.295
SWDS1 -0.003 | -0.023 | -0.032 0.128 0.154 0.036 0.295 0.822
SWDS2 0.064 0.017 0.007 0.027 0.085 0.008 0.230 0.832
SWDS3 0.020 -0.023 | -0.002 0.149 0.166 0.028 0.247 0.880
SWDS4 0.060 -0.002 0.000 0.122 0.101 0.041 0.282 0.862
SWDS5 0.029 -0.015 | -0.024 0.089 0.109 0.029 0.172 0.696
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A1519N 4.7 ﬁg‘ﬂNaawmmmﬂuﬂmmmﬁw%’agamqﬁaﬁ (Structural Equation Modeling:

H 7
seM) 1 lifidunlsmuguusedgmdulseansidumevesdmlsaw

mfedne | mdaudeauy |, o,
o Tdada | AP HAaNS
AUNIY AT
ATT -> ACT 0.245 0.031 7.955 | 0.000 | 1&5ums
GANTLATTRE
ATT -> BI 0.249 0.035 7.160 | 0.000 | 1&5ums
AUV YUF
BI > ACT 0.598 0.029 20523 | 0.000 | l@sums
GANTLATTRE
BURE -> PEU 0.152 0.047 3221 | 0.001 | 1&45ums
AT T TR
BURE > PU -0.067 0.048 1394 | 0.082 | lasums
ALY
ATT ->BI 0.249 0.035 7.160 | 0.000 | 1&5ums
AUV YUH
BI > ACT 0.598 0.029 20.523 | 0.000 | 1@5ums
AUV YUH
BURE -> PEU 0.152 0.047 3.221 | 0.001 | 1&5ums
U
BURE -> PU -0.067 0.048 1394 | 0.082 | lasums
G TLNTE
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{ 1 (% 1 o a tg g 1
seM) 1 lifidunlsmuguuseagmdulseansidunsvesdnnlsaw (ao)

mfedne | mdaudeauy |, o,
9 o T aoa 1P NAAND
AURUY NIATT U
IFDA -> ATT 0.015 0.044 0.338 | 0.368 | laseefy
IFDA -> BI 0.098 0.038 2.613 | 0.004 | 1@5ums
AUV YU+
IFDA -> BURE 0.448 0.048 9.259 | 0.000 | l@5ums
AUV YUF
IFDA -> PEU 0.260 0.041 6311 | 0.000 | 1350ms
GANTLATTRE
IFDA -> PU 0.040 0.053 0.761 | 0.223 | lisessy
IFDA -> PEU 0.260 0.041 6311 | 0.000 | 1@5ums
GANTLATTRE
IFDA -> PU 0.040 0.053 0.761 | 0.223 | lusessy
IFDA -> SWDS 0.153 0.042 3.667 | 0.000 | l@5ums
GANTLATTRE
PEU -> ATT -0.068 0.044 1.543 | 0.061 | 1a5ums
G TLNTE
PEU -> PU 0.094 0.048 1.978 | 0.024 | 1a5ums
AN TLATIVA
PU -> ATT 0.409 0.034 12211 | 0.000 | la5ums
AUV YUH
PU -> BI 0.384 0.034 11.236 | 0.000 | la5ums

AT TITRRE
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Conceptual Framework: A Mobile Software Model for Web Based Learning
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Abstract

This article presents an innovative project using a mobile software applications
technology for a Web Based on-line leaming. Currently, mobile devices are very
more widely used in our society as we have seen the large number of delivered mobile
devices in each year. Therefore, we proposed the adaptive new technologies in an
education, a better learning. Learners can be study anywhere on networks. With a
rapid development of wireless networking technologies and an innovation in mobile
devices, a mobile learning has become another learning area. In addition, applications
technology for an on-line learning using the mobile software design is an Information
Flow Diagram (IFD) model. It is a model of an application structural design of a
prototype via the mobile learning on the web. This diagram will be the main
interaction with leamers and designer according to user requirements. System
desipners can more easily understand the system design. Other than simplify the
design system this can reduce the number of symbols used in the system design. There
have Interface Flow Diagram (InFD} describing the steps taken in a graphical
interface in the system design. This objective of this research was to understand the
design of mobile applications software based on web leaming system using
information flow diagram (IFD) model. The purpase is guiding principles and tools
for mobile software design of the system. The current status of this research is on

Keywords: Mobile software design, Information flow diagram, Web-Based learning
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learning will be much easier. It can save time and place. Employees can start getiing
into learning every time.

Hence, [ have the idea of a structure designing prototype used an instructional media
on a Web Based mobile learning on the design of an Information Flow Diagram (IFD)
model. It 1s a prototype model of an application structural design for the mohile
learning on web. The diagram will be the main interaction with learners and designers
according to user reguirement. System designers can more easily understand the
system. Other than simplify the design system, this can reduce the number of symbols
used. There have Interface Flow Diagram (InFD) describing the steps taken in a
graphical interface in the system. This objective of this research was to understand the
design mobile applications sofiware Web Based on-line leaming system by
Information Flow Diagram (IFD) model. The current status of this research 1s on
developing phase.

1. Related Work

Khan has defined the course Web-Based 1s a teaching program for hypermedia that
teaching by taking advantage of the features and Internet resources to make learning
meaningful, promoting, supporting to learning in every way (Khan, 1997).

Kidakan has defined that a teaching on the web 1n any education may be able to use a
Web portal for a school in the media of multiple dimensions, or just offering some
information to the teachers, as well as take advantage of the communication on the
Internet, such as the written response, in the post and the live text and wvoice.
{Marithong, 2000).

Adisak has defined e-learning (Eleetronic leaming) is to leam its electronic means
that e-learning was interpreted differently by their expenence, and each one of them.
An e-leamning 1s to use technology as a tool in the development of all the ume. The
progress of technology for the written definition of E-leaming is the technology,
especially the Intemet to promote leamning to teach. (PhuangSombat, 2013 ).

Kidakan has defined that a teaching on the web in any education may be able to use a
Web portal for a school in the media of multiple dimensions, or just offering some
information to the teachers, as well as take advantage of the communication on the
Internet, such as the writien response, in the post and the live text and, voice.
(Marithong, 2000).

Adisak has definéd e-leaming (Electronic leaming) is to leamn its electronic means
that e-learning was interpreted differently by their experience, and each one of them.
An e-learning is to lse technology as a tool in the development of all the time. The
progress of technology for the written definition of E-learmning is the technology,
especially the Internet to promete learning to teach. (PhuangSombat, 2013)

E-Learning 15 a teaching style or any formof the broadcast content through an
electronic media such as CD-ROM, the Internet, Intranets and Extranet or the TV or
Satellite etc. The studies of this nature have been introduced into the market in
Thailand for a while as a computer aid assistant of learmning. An instructional web
(Web-Based learning), an online leamning (on-line learning) are distance leamings via
satellite or through online learning with videos and so on (Technology-based learning,
2001).

Geddes has defined the m-learning that is to acquire knowledge and skills. There is a
technology of a portable category wherever and whenever. These results in a change
in behaviors that can be classified into four categories for accessing at any time. It
creates an environment for leaming (Context). The m-Learning helps people to learn
from wherever there is a place to learn. For example, the instructors can be at any
time, collaborate between students and an instructor anywhere and anyvtime {Geddes,
2006).

Martin, Andueza and Carro have defined The teaching of mobile phones have a
different context from the education, because the educational via mobile phones on
the key instruments is the phone with a small and has been limited to learn from a
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1. Introduction

English language in Thailand is one the most important languages to the study. The
studying of English language could help development of the countries. The
instructional media for leamning used in education is so important. The device is used
as an instructional media of instructions to make the learners understanding the
lessons more and more. The study has been developed to modern and current
situation. The learners interested studying in using a social network. The instructional
medias are available on the computer network system that will be the most important
role. Therefore, in current situation, the study will be learning via an electronic media
for instance CD-ROMs, the Internet, the Intranet, an Extranet, TVs and satellites.
Electronic learning (E-learning) is the use of a communication technology as an
instructional media of a leaming. It can promote leaming with effectiveness,
especially the Intemet coming into studying, and broadcast content through the
network system.

E-learning 15 an important instructional media of instructions. It allows learners to
access lessons efficiently. There is the ease of leamning, because the system is
connecied to the device as the main component. Leamners can learn without time
limits, quickly for lessons and save transportation eost. In addition, learners can learn
through any communication deviee. There don't néed to go to a place of leaming. The
device does not require identification. These types of mstructional medias have
variety of forms, for instance, a Computer Assisted Instruetion (CAI), a Web-Based
Leaming and howewer, with the advancement technology of evelution devices
includes mobile device.

Mobiles are a portable device that can connect to the wireless data. It works like a
computer. For the most part there have multiple exchange contact information with
your computer. And most importanily, mobile device can add functionality by virtue
software mobile. Hence, an mstructional media has been developed from computer
learning to mobile learning.

Many definitions exist of a mobile learning in the field. One definition of a mobile
learning is the use of electronic learning materials with built-in learning strategies for
delivery on mobile computing devices to allow access from anywhere and at any time
(Lcarn, 2014). Mobile learning can help leamers acquiring knowledges by providing
them with digital information and leaming materials. Hence, a mobile learning has the
advantages of convenience, expediency. and immediacy. Asers of mobile learning
system will be also effectively promoting learning and metivation, and increase the
effectiveness of an education (Xie, & Huang, 2012).

I have had the opportunity to work in a telecommunications company. The company
15 an Internet service provider in Thailand. For employee training, it 15 actually the
important task of the company. There are new employees and have increase in each
month. As a result, trainers and employees will be busy to work every day. In
addition, in the classroom for training with a limited space and cannot train many
employees at the same time. We would like to solve the problem of their training, The
idea is to develop a research training, learmning by an electronic equipment, because

0]
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mobile phone, it will be subject to the character of the school that has used mobile
phones. However, it is convenience to use an equipmeni (Martin, Andueza, & Carro,
2006).

Monchar has believed that a teaching through a phone or a mobile learning (M-
learning) 1s a part of an e-learning. A mobile learning is yet another avenue of an
electronic media to support a distance learning that is a new way to the study to be in
line with the new approach, and propose a freedom to study the lessons learned
through the screen of mobile phones or portable computers (Thainthong, 2004).
Amphol has defined that software design is a design technique. The system design
brings users in the form of a brush before creating the actual product. There are
specific requirements of design and the ability to apply knowledge of software
engineering used in the design. Creating a draft of'a service delivering to a qualify as
well as programs that are designed to have no errors, must match the intended use
commodity and will need to make users felled more satisfied processes of the
software design. The software design process will look to run repeatedly. The system
needs to be analyzed in the past Beoth functionality and data componenis of the
system convert to the design reguirements. The terms of design comply with the
requirements and can be used to communicate with the programmers (Amphol, 2006).

A mobile is a mobile communications equipment used to carry. This will be used as
the basiz of the phone. Also it works like a computer because the device i1s portable;
its features are small, lightweight, low power consumption. It currently serves in
several exchange contact information with computers. Software design is the design
of the system software. The software is designed to help users, and works to meet the
needs of users. The software design must be designed to match the job description of
varieus software that have worked out differently. Each seftware design aims to make
software works better in different manners. Some structural features of the sofiware
incorporate but operates differently. It could make to determine a control of software
architecture (Mobile Software Design, 2004).

From the literature reviews, we have found that many online leamings demonstrate
the technology's evolution from edueation. An online learning has developed from an
instructional media of a web-based learning on the computer system, then a weh
based learning on mobile devices. However, software design for an instructional
media discussed above might neot serve the needs of an instructional creation.
Therefore, this réséarch will be a new approach to design a mobile software that can
provide a protofype model of a mobile software design to match the general objectives
of the most uses.

3. Proposed Framework

We propose the conceptual framework that composes of two layers: an information
flow diagram (IFD) layer and an interface flow diagram (InFD) layer as illustrate in
figure 1. An information flow diagram (IFD) is a diagram that show an information of
recerving input data, output data, actions. Diagrams can present interfaces to describe
the form of symbols.

The environmeni of the system describes processes that will take place on each

screen, and what steps of the system perform during the execution. The diagram also
shows the correlation of interaction databases. With a screen that an information is

206
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used, users can get information of each screen in the system. Symbols uses in the
diagram composed of user interface, daia store, and data flow.

An information flow diagram (IFD) layer composes of symbols as the following:

* User interface uses for the user interfaces on one screen. This describes the
main data input and overall results in the screen. It must include the number
and name of the sereen specified by the user interface. Rectangles will
represent as a sign. Mames and numbers and the deseription contained inside.

* Data store is a symbol. The database is associated with any user interface
associated with each screen. The screen uses and interact the data from any
database. It uses a table symbol to represent a data siore, and contains the
name and number of the table in the symbol specified by the number does not
need any sort. However, it must be unique.

* Data flow represents the orders of sequence for inieractions of users. The
transmission between each user interface is used to display by the symbol of
the arrows. The arrows point to the destination of the data and a sentence

explains it.

Symbaols Meaning Example
The symbol this represents the Main menu
first screen and describes the having a start
components of the screen. button and

Info

User Intesface

The symbol is used to store Etesm | essans

data

Data Store
A svmbol ased to represent Next
data and the order of the o
— > gy _
Data Flow Ysee

Fig.1. Proposed Conceptual Symbols used in this system.

An information flow diagram (IFD) layer composes of symbols that explains the
system steps will execute on each screen and determine the validity of the processes
running on the system. This information will be used in the interface flow diagram in
the next step, to describe the work and the relationship of each screen in view of the
graphics in interface flow diagram (InFD) laver.
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As illustrates in figure 2, an interface flow diagram (InFD) layer is a diagram that
shows the flow of iformation at a high level consisting of interfaces with the
users. This gives an overall picture of the system even more. It composes of three
elements that will demonstrate the relationship between user interface and the
database.

* lser interfaces are important to show that each screen has some
elements, There are cases where some user can interact with the system and
what the system interacts with users. The sysiem should make a similar user
interface in a graphical form. The shape depends on the size of the user
interface is actually used.

* Data store is a symbol of the database associated with a user interface showing
between each screen and the database.

+ Data Flow uses to show the flow of information between the user interfaces or
between user interfaces and data store, using the arrow represents the flow of
information queries. The arrows point towards the end of queries of the users
and have labeled statement that interact with the system.

Svmbols Example

User Interface
Listening Lessons
Data store Choose Lessons
Listening
—’.
Data Flow Back

Fig 2. Proposed Conceptual Interface Flow Diagram used in this system.

From the mentioned abowve, this research is a conceptual framework model of
application structural design of a prototype via the mobile learming on web, We have
designed a prototype structures to English learning. This concepiual framework is
designed of the system. There are design and explain given user to contact the system
direct. There are explaining process one process of each screen how it works, as well
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as information on results and action, within the screen. Users will be able to interact
with the system design. The model can represent the overall process of the system
including the flow information, the ordering of user’s interactions within the system
from screen to another screen in graphics user interface (GUI). An information flow
diagram (IFD) of English learning can uwse io deploy and develop for any mobile
learning.

However, the research has conceptual framework used to design the layout display
Information Flow Diagram (IFD) will be shown as part of the infrastructure,
Information and coordinate communication between the computer and the user
include all processes, no separation and support for accuracy. The clarity and
flexibility of the system allows the user to understand system overview screen is
designed to highlight the part contacting the user as primary. It does not matter what
the information will be received into the system or process. There are works with the
information into the system, but are interested in just how users will interact with the
system. However, there is nothing that interacts with users when users interact with
one occurred on a particular screen. Information Flow Diagram (IFD) will be to
encourage the reduction of the number of relationships that do not relate to each other
out of the process in the system, such as a process | Process display command
information flow between the user and the screen will display the users run only,
which reduces unnecessary and the relationship of the individual processes in the
system out. The symbolic relationship between a user and a screen with a database
that is used to design the underlying structure of the system is elear, straightforward
and no symbol, too using the data can communieate with each other in each process.

4. Conclusion

This research paper proposes a mobile software model using an information flow
diagram to demonstrate how to develop a web based leaming. The model has many
benefits for mobile software designers and developers. It improves expressional
ability in a mobile software design The model also assists an mstructional media,
development, and technological advances for m-leamning. There are many medias of
instructions in mobile web based leaming to enhance a leaming efficiency.-Learners
can be learned easily, quickly, anywhere, and anytime M-leaming has been collecting
critical content; bring the issue to determine the exact cause, and solve problems the
current situation: There are the design and development of a new mohbile information
system. Our technigueis a conceptual framework designing for a mobile proiotvpe of
learning and teaching” The underlying structure and design are simple and clear,
according to the softwafte' engineering design as well.
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ABSTRACT

This paper presents the concepts of modeling. a struetural design
pattem for the mobile software application and technology of a
Web-Based online learning. The instructional media design is
extremely important for the design and development of
educational systems based on soffware engineering principles and
methods. There are several methods and models that are used in
the system design. However, there will be no resulis fo the best
technique for a deseription of these systems, but have been
designed to meet the needs. It is important to express a concept of
the database and the flow of information at the same time in the
design. The design shows the development of the system to work
more easily. In addition, users mnderstand the system and
developers can flowlessly develop the system without the
complexity. This paper presents our ideas to design and develop
the structural design pattern of a mobile sefiware application
techmology for Web-Based online leaming system using
Information Flow Diagram (IFD). It is a model of an application
structural design, a prototype showing the mobile Web-Based
learming. The Information Flow Diagram (IFD) diagram will be
the main interactions with users and designers. The paper with
focus on developing for the system requiremnents. System
designers can more easily understand the overall system Other
than simplifying the design system owr model can reduce the
number of symbols and diagrams used. There are Tnterface Flow
Diagrams (IntFD) describing the steps of a graphical interfaces in
the system. This ohjective of our research is to understand the
design of a mobile application software for a Web-Based leaming
syastem using Information Flow Diagram (IFD) model. The
pupose is to intreduce a new principle and a tool for designers
and developers to develop systems comprehensively, easily and
flawlessly. A case study of a mobile Web-Based is presented to
substantiate our research work.
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1. INTRODUCTION

The current evohition of technological advancement has affected
the education to be able to develop more effectively. The learner
has been able to select and get various learning media, for
instance, E-leamning by the way that the leamers can study in
whictiever forms whereas content is transferred via electronics
devices whether being computer. internet, intranet and extranet
network, TV signal, and satellite signal. However, the classroom
leaming is limited to study in a classroom only. The learners must
waste travelling time and more expenses inecur. In catching wp
with the occurred evolution of technological advancement, the
researcher has foreseen the significance of instructional media
design. The technological advancement should be applied in
developing instructional media to be more modern and needs. At
present, people have increasingly acquired news information via
portable mobile devices in a fype of smariphone due to the
operating principle of a virtual computer and the support of the

portable mobile deviees on the operating systems such as 108, OS,

Android OS and Windows phone, etc. The aims of researchers are
to have the problem-solving concept that the learners can
improvingly memorize textbooks, have more knowledge, quickly
respond and eommunicate in daily life, and lean in everyplace to
nead the imstructional media which is maximally effective, more
accessible to learners and up-to-date to a current situation
Therefore. the design of prototype stmcture of a Web-Based
maobile leaming media for an education is required whereas the
principles, methods and tools of a design called Information Flow
Diagram (IFD) are applied. The concept of Information Flow
Diagram (IFD) is acquired from Associate Professor Dr. Paniti
Netinant together with the project studies under the prineiples that
diagrams and gathered request, system outputs, and actions
occurred in each stage of the system [1]. The system is
emphasized to be mostly commmmicated with the users by
describing mto the form of symbols used to represent the overall
system environment, to describe how processes that will oceur in
each stage, and to show how mfonmation flow will operate when
the users inferact and respond with the system.

2. RELATED WORK

From 1990 onwards, when intemet has been extensively nsed via
Web browsers. the instruction via World Wide Web then has been
developed for a use in educational field. A Web-Based Learning
has been applisd by educational institutions as a distance
instruction. Leamers can access the lesson contents in every place
and mntually exchange educatiomal news information on network
every time. In addition, A Web-Based Leaming has been applied
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by the organizations and companies in employee training [2].
From repaid changes in technology and commmnication as well as
changes in a learning comcept, and application delopement of
computer studying,. it has been developed and supported to study
via electronics devices comnected with internet network such as
Mobile Devices, Palm. Poclket PC and Smartphone, etc., resulting
in development of an instructional media from A Web-Based
Learning. Electronics devices have been popular and technically
and contimously developed since they are small sized, easily
portable, and connected via an internet network system [3]. They
are comvenient for users acquiring news information, helping in
doing activities, and performing transactions for a daily life
utilization [4]. Thus, electronies devices are the ftechnological
media currently influencing social communication in the present
age. They are wireless commmmication devices communieated via
the portable are small sized, convenient for use and handy by
users in movement for convenience, easiness, and generally and
socially popular and well known [5]. At present. mobile devices
are called as Mobile Learning or called in short title as M-
Learning. M-Learning is popular and applied in studying and
leaming management [6]. Tt is the leaming in a form that uses
portable computer hardware to access lessons and enhance
studying experience of the learners. The boundless
commmunication of the mformation can be performed everywhere
and it has been one of the learning innovations in educational field
[7]. The researcher therefore has evolved M-Learning Technology
to create learming media previously from web-based learning
media in computer hardware to be developed in form of a web-
based mobile leaming instead. The prineiples from Information
Flow Diagram (IFD) applied to a design instructional media
system. Before becoming the system used by the learners. the
design of application stmcture is firstly required. There have been
varieties of popular tools for the system design. A good system
would consist of good principles and tools used for the design.
None of any systems have been the best ones. However, the
designer must design the system to be consistent with the
requirement of the users as much as possible. Information Flow
Diagram (IFD) is the diagram of information flow and is the tool
used for prototype structural design of an instructional media. It 1s
the user-focused design vnder simple system communication. The
nature of operations for each process is used for deseriptions in
alphabetic statements. Besides the users can easily understand, the
designer can easily understand the system strnicture as well. This
design structure is applied to develop the design of User Interface
for the users. It is called the Imterface Flow Diagram (IntFD)
which is the diagram used to show interface nformation flow in
the user commumication level to detennine esseniial woik
processes and information for any reaction with the users, helping
in understanding of the systemn overview, enabling to predict on
what will be finther happened upon interactions of the users in the
system, and resulting in verifiability of the flow of any mstruchion
information.

3. OUR APPROACH

The principle for suggestion of our guideline is to use Information
Flow Diagram (IFD) in designing prototype stucture of Web-
Based Mobile Leaming Media. The concept can be classified into
four significant elements as follows.

3.1 Semantic

Information Flow Diagram (IFD) is the diagram showing the flow
of information. It is the new tool used for designing a prototype
stiucture of 8 Web-Based Mobile Leaming Media. The system is
designed under a designing guideline consisting of emphasis on

the direct system communication of the users, a simple system
understanding by the designer, and designing in a consistency
with the user requirements. An Alphabetic statement is used in a
design to describe a system operation. The system complication
can be reduced. This design can help in reduction of number of
symbaols used in the system design According to the design of
Information Flow Diagram (TFD), it can be applied fo design
Interface, the Interface Flow Diagram (IntFD) expressing graphic
user of each process interfaces.

3.2 Symbols

The symbols of relationship ameng pages, users, and database
used for a prototype stuctural design of the system are clear,
simple, and not excessive. An information association is used as
communication aid for each process.

Table 1. IEEE systems design—software design

descriptions(SDD) viewpoint.
Design Design concerns Example Example
viewpoint design design
languages | Information
Flow
Diagram
(IFD)

Logical Static structure UML class Information
(classes, interface, diagram, Flow
and their UML object | Diagrams

! relationships) Reuse | diagram
of types and
implementations

| (classes, data types)

Dependency | Interconnection, UML Information
sharing, and package Component
parameterization diagram and | Diagrams

component
diagram
Design Design concerns Example Example
viewpoint design design
Ianguages | Information
Flow
Diagram
(IFD)
Information | Persistent IDEF1X, Infrastructur
| with data information entityrelatio | e Diagrams
distribution n diagram,

overlay and UML class

physical diagram

volumetric

overlay

Interface Service definition, Interface Interface
Service access definition Flow

languages Diagram
(IDL}, UML
component
diagram
3.3 Users

244

The users can directly communicate with the system which is
usable upon the requirement by deseriptions of communications in
the forms of the repressntative symbols. The users can select to
interact with each page without logging the requirement for

131



passing tlhrough  other inactive pages. The learner could

understand and learn without any obstacle.

3.4 Case

A prototype structure is designed using the Information Flow
Diagram (IFD) Tool areal design of a Web-Based Mobile English
Leaming Media System. The designing principle is that the
system can easily react with the learners. The next designed page
will be displayed in the following part.

The concept of Valiallah [8] presents the software architecture
viewpoint surveys and explain the meaning of each viewpeint for
a software design. The viewpoint is very important in the software
design thus this paper uses the design viewpoint in IEEE to
standard. TFEE Standard for Information Technology—Systens
Design-Software Design Descriptions (TEEE SDD). The learning
media has been developed to be a framework for the software
designer to use as a standard of the efficiency software a design
that meets the requirements. IEEE SDD presents five design
viewpoints. Fach viewpoint indicates each semantic in the
software design as shown in Table 1. Fach design viewpoint has
design concerns to describe the semantic of the viewpoint. The
Table 1 also presents the example of the designed tools use to
show each viewpoint. The Information Flow Diagram (IFD) uses
IEEE SDD as a framework to the design in each viewpoint to
ensure the model is sufficientde] efficient.

4. PROPOSED FRAMEWORK IFD
TECHNOLOGY FOR A MOBILE WEB-
BASED LEARNING

4.1 Information Flow Diagram (IFD)

The purpose of the Information Flow Diagram (IFD) shows the
relationships overview of each screen, describes the process of
working on each screen as well as the data received and the results,
the interface, and an information flow. There are defining the
work processes and information required to interact with the user
to use in the design. The main system will be relatively separatel
from each screen, then explain to the main as well as the data, the
results, and the actions that occur within each screen, The symbals
used in the Information Flow Diagram (IFD) includes four
sections: a user interfaces, a process data and information flows.
and data stores. An Information Flow Diagram (IFD) layer is
composed of systems as the following:

4.1.1  User Interfaces

User interface shows for the user interfaces on a sereen of each
process. This describes the main data input and overall results in
screens. It nmst include the number and the name of the screen
specified by the user interface. Rectangles will represent as a sign.
Names and numbers are the deseription contaimed inside.

4.1.2  Processes

The process shows workflow in the system. From the processes of
their respective in the system such as the process. one process
displays the flow of the command data between users and screens
will display the user only, which will help reduce the memories of
the relationship for the individual process in the system.

4.1.32  Data and Information Flows

Data flow represents the orders of a sequence of mteractions of
users. A transmission befween user imterfaces is used to display as
the symbol of the amrows. The arrows direct to the destination of
the process. A sentence describes an information and processes.

4.1.4  Data Stores

The data store is represented by a symbol The database is
associated with any user interfaces of each screen. Each screen
uses and interacts the data from database. It uses a symbol table
specified by the number. However, it must be unigue.

4.2 Interface Flow Diagram (IntFD)

Information Flow Diagram (IFD) layer is composed of symbols.
A process that explains the system will process on each sereen and
to decide the validity of the processes minning on the system. This
information will be used i the Interface Flow

Symbals Meanng Erample
Thespmbol s egresays he Hhaie e
raen 2ad deseribes the Taving 5 <t
ponents of the scrzen Siticaad
Info
Cser Intarface
The simbad [5used to wae Dot sl T v
daa
Dhaia Srore i 3
A cymbal used 10 rep
-1 > dtsand he cxder of fae Rt
< —
st Flow Usar

Figure 1. Proposed conceptual symbols used in this system.

The diagram in the next step describes the processes and the
relationships of each screen in a view of the graphics. The
Interface Flow Diagram (InfFD) layer in Figure 2 illusirates a
diagram showing the flow of interface information at a higher
level of the design. interacting with users. This gives an overall
picture of the system even more while the desing is keeping the
consistency of the user requirements. It is composed of four
elements that will provide the relationship between user interfaces
with the users, and the database.

Symbuls Enamgle
B
'H\'L'
[
h‘ f—
Darr Tnterfacs e XY
Dari stote Choose Lessons
coing
e -
Tiata Flons Back

Figure 2. Proposed conceptual interface flow diagram used in
this system.

4.2.1  User Interface
User interfaces are important to show that each screen has some
elements. There are cases where some user can interact with the
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systemn and what the system interacts with the user, The system
should make a similar user interface in a graphical form. The
shape depends on the size of the user interface is used.

4.2.2 Processes
The process shows the results of the operation of the system
processing related to user inferfaces or between the user interfaces

with the data store.

4.2.3  Data and Information Flows

Data and information flow use to show the flow of information
between the user interfaces and data stores, using the arrow
symhol represented the flow of information queries. The amows
direct towards the end of queries of the users and have labeled
statement that interacts with the system.

4.2.4  Data Store

The data store is a symbol the database is associated with a user
interface shows each scresn with any database, users the data from
anywhere and interacts with any database.

Enat Fopan

L Adabila Sofrrare Mndsl for e Fased Leaming

Figure 3. Information Flow Diagram for A Mobile Software
Model for Web Based Learning.

From the Figure 3 shows & structural design of English mobile
leamning. The system will work as follows: The users start to the
English mobile leamning. The system will show links of the menu
study skills. When the using select to study skills, such as listen to
the system, will direct to the fitst page of your listening skill. If
learner wants to return to the menn page of study skills it well can
return at once with no need to go through the first page of your
listening skills, Although some time, it shows the database system
to store and the data on each screen. Indesign of User Interface in
form of Information Flow Diagram (IFD) Tool, page design shall
be applied in part of the contact person with the system into
graphic form for maxinmm understanding of the user on each
page. User interface shall be designed in the manner that in ong
page, the sqmare symbol shall be used to represent the deseription
of the operation by the way that the user accesses into the system
and the system shall verify infornmation, endeavor to grasp and
retrieve page required by the user only.

This conceptual framework will be designed working of the
systetn. I have designed the prototype structure for mobile
software for Web-Based English mobile learning in figure 3.

This system is different from other systems that require retrieval
via other wnnecessary pages, resulting in longer waiting for page
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retrieval. However, for reduction of system operation
complication, decrease in time for page retrieval by the user, the
researcher therefore has mvented to design least munber of
symbols used for the system commmmication. Tt is simple for the
user and the administrator of the system under emphasis on
maximum mmderstanding of the nser and the administrator of the
system that each page shall properly. clearly and quickly serve the
requirement. In addition, the stored data uses arrow symbol to
represent the flow of instruction data whereas an arrowhead of the
pointer is pointed to the ending point of instruction information of
the leamer. Moreover. the statements specifying instruction
acquired by the learner shall react with the system. Upon retreval
for use, the system data shall be restored. The user shall retrieve
for use in each page. It could be seen that each page i3 related to
database. The symbol used for representation is table of data. The
data is stored with title of database table and number of stored
data is specified whereas it is necessary for this number to be
sequenced at all. However, the said number must not be repeated,
It could be seen that according to Information Flow Diagram
(IFD), the simple graphic page has been designed with symbol
showing the relationship amemg intra systems or between the
systemn and the users under easiness, rapidity and simplicity and
main concenl on convenience to use. The design of prototype
strueture for Information Flow Diagram (IFD) is useful for the
system designer. resulting in more simple and convenient analysis
and application in development of stuctural design for other
systems when compared with some current systems,

5. CONCLUSION

This paper describes a framework for the development of a mobile
leamning system using our Information Flow Diagram (IFD). This
research has the important content in solving the problems of a
structural design for a Web-Based mobile learning. This design
techmique will be a development high level of the information
systemn design. There is a new principle of the design model to
help designers and developers of the mobile leaming system. The
Information Flow Diagram (IFD) will implicitly provide all
information designed to be a sequence of steps better when
compared with the other design previous model. The symbols are
easier to work with in accordance to the principles. Information
Flow Diagram (IFD) includes of helps and increase the potential
to learn more efficiently in the design of educational systems. The
designer can and leam easily, quickly, anywhers and anytime.
There is a new ool in the above mentioned that applies to the use
in the new design for developers a structure in the master of the
design that makes the clear and simple to the design process of
software engineering.
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Developing complex software may be difficult for students or
those with less technical expertise in software design due to
the large number of diagrams and the complexity of their re-
lationships. Unified modeling language (UML) provides con-
ceptual software design as a system’'s blueprints, includ-
ing programming statements, software processes, software
components, deployment, desizn, and development, whereas
database schemas use UML for an object-oriented database
and entity relation model (ERD) for a relational database. An
information flow diagram (IFD) is a technical tool for de-
signing software that includes Infrastructure, data and in-
formation, and processing flow. IFD can benefit from exam-
ining a new paradigm that facilitates a more practical and
rapid understanding of information designs. This data set
contains the-results of an investigation into the factors af-
fecting the acceptance of IFD for software design by col-
lege students. Google forms are used to collect information
from undergraduate and graduate computer science, IT, and
software engineering students. The extended technology ac-
ceptance model (TAM) will focus on studying factors affect-
ing acceptance or decision to use IFD, which includes the
ability to create information flow diagrams, satisfaction with
software design, and business requirement expectations. This
study was carried out at four Thai universities. Research
data collection for software design and development courses

2352-3409/© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license
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spanned the academic year 2021. Concerning the use of IFD
in software design, 537 respondents were questioned regard-
ing their perceptions, behavioral intentions, information flow
diagram capability, software design satisfaction, and business
requirement expectations. All students completed the sur-
vey. To ensure that participation was voluntary, each par-
ticipant gave informed consent. Any collected information
was rendered anonymous. The participants were given the
information solely for research purposes. Ethical values, re-
spect, autonomy, compassion, and confidentiality were guar-
anteed. The survey's primary questions correspond to the ac-
ceptance model's independent variables. Online distribution
of the questionnaire yielded 537 valid responses. The dataset
consists of 1) student demographics and 2) student perspec-
tives on the factors influencing their intent to learn and ap-
ply IFD to software design. Partial Least Squares - Structural
Equation Modelling was utilized to analyze the data (PLS-
SEM). with the help of these data, researchers, software de-
velopers, and educators in various settings can use and an-
alyze alternative software designs and validate models used
to study and predict the acceptance of behaviors and factors.
© 2023 The Author(s). Published by Elsevier Inc.

This is an open access article under the CC BY license
(hitp:/[creativecommons.org/licenses/by/4.0/)

Specifications Table

Subject
Specific subject area

Type of data

How the data were acquired

Data format

Software Engineering

Software design, software development, e-learning system, learning
assessment, technology acceptance model (TAM), business requirement.

Data in csv files

Tables

Figure

The dataset was compiled by collecting raw data through an online Google
form questionnaire. The data is formatted as an Excel spreadsheet. Using SPSS
28.0 and SmartPLS 4.0.8, all valid samples were analyzed for construct validity
and reliability, Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis
(CFA}, and Structural Equation Model (SEM). As the primary factor analyses,
the technology aceeptance model (TAM) factors, including perceived ease of
use and usefulness; were implemented. By extending the TAM model, the
information flow diagram ability, software design satisfaction, and business
requirement expectation could be studied to determine user behavior intention
to accept a novel software design diagram using information flow design and
development for software engineering.

Raw

Cleaned and Analyzed

Descriptive and statistical dataset

(continued on next page)
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attained by enhancing the skills and knowledge of students. The information flow diagram rep-
resents the relational process of software design, data relations, databases, user interface (UI), in-
terface designs, operations, processing steps, information flows, and data stores. All software el-
ements in the design have access to and can be evolved for software development. This study
investigates the student's learning skills and knowledge of software analysis and design phases
based on software engineering elements, including databases, processes, users, and user inter-
actions. This data collection is based on select constructs of the technology acceptance model
(TAM) [4], such as perceived usefulness (PU), perceived ease of use (PEU), behavioral intention
to use (BI), attitude (ATT), and actual use (ACT) of the new approach. Three unexplored factors
of the data collection newly established to investigate higher education students’ acceptance of
the information flow diagram through software design in Thailand, where the significance of en-
hancing skills and knowledge in software engineering toward information flow diagram ability
(IFDA), software design satisfaction (SWDS), and business requirement expectation (BURE).

2. Research Justifications

TAM is utilized in the context of IFD capability for software design because IFD is a techni-
cal tool for software development design. IFD can represent the infrastructure, data, information
flow, processing flow, database, and user interfaces of software systems. Software engineering
has been viewed as a process technology. The tools, techniques, and methods used to create and
manage business processes represent process technology. IFD is a process technology that aids
software designers and developers in visualizing information and processing flows in software
systems and technologies. Consequently, user perceptions of IFD’s usefulness, usability, satisfac-
tion, and expectations can impact the tool's adoption and acceptance as a software design re-
source. TAM is a well-established framework for researching people’s behavioral intentions and
technology use, including process technologies such as IFD. This study utilized TAM's concepts
and measurement scales to investigate the acceptance of IFD for software design in process tech-
nology of software design among college students. Moreover, this study contributed to the field
of process technology acceptance and usage behavior by analyzing and interpreting data from
the dataset, comparing and integrating findings with prior research that has used TAM in simi-
lar contexts, and thereby analyzing and interpreting data from the dataset.

3. Data Description

This article’s dataset contains information regarding the most recent evaluation of the infor-
mation flow diagram. Table 1 displays the demographic information of students who learned the
information flow diagram in university settings. The level of agreement with statements repre-
senting factors that influence students’ acceptance of the learning information flow diagram is
depicted in Table 2, The construct factors consist of perceived usefulness (PU), perceived ease of
use (PEU), behavioral intention to use (BI), attitude (ATT), and actual use (ACT) of the new ap-
proach involved in this study, the importance of enhancing skills and knowledge in software en-
gineering toward information flow diagram ability (IFDA), software design satisfaction (SWDS),
and business requirement expectation (BURE). The response scales of PU, PEU, ACT, IFDA, and
SWDS employed a seven-point Likert scale, where 'strongly agree’ was scored as 7, 'agree’ as 6,
‘slightly agree’ as 5, 'either’ as 4, 'lightly disagree’ as 3, 'disagree’ as 2, and 'strongly disagree’
as 1. The five-point Likert scale is less confusing and increases the response rate [5] due to
the BI and ATT constructions. Cronbach’s alpha is shown in Table 3 to represent the construct’s
reliability and validity. Internal consistency of the original questionnaire was determined to be
acceptable (Cronbach’s alpha = 0.70). As demonstrated in Table 4, the heterotrait-monotrait ratio
of correlations (HTMT) criterion measures the average correlations of the indicators across con-
structs. Table 5 displays the constructs’ discriminant validity as measured by the Fronell-Larcker
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Description of data collection Private and public university students in Thailand were the target

demographic. After the software design class, students' intentions to learn
information flow diagrams for two semesters, from January 2021 to February
2022, were gathered. By distributing online guestionnaires, primary data
sources were collected through Google Forms. The sample for this study
consisted of 537 individuals with various characteristics who were required to
evaluate a new software design, referred to as an information flow diagram for
software design. All participants were over 18 years old and registered
undergraduate-graduate students in computer science, information technology,
and software engineering programs studying software design-related courses.
The authors conducted, distributed, and collected a survey using a sample of
537 students from four private and public universities who completed
questionnaires. No invalid response forms were submitted during the survey.
Region: Asia, Kingdom of Thailand

Data source location Authors' survey, with sample of 537 students from four private and public

universities

Region: Asia

City: Pathum Thani, Chonburi, Chanthaburi
Country: Thailand

Data accessibility Repository name: Mendeley Data

Related research

Data identification number: 10.17632 /nvnz4d44m2.3
Direct URL to data: https://datamendeley.com/datasets/nvnz4d44m2/

article

Value of the Data

The dataset is essential for validating that a technical tool of a single software design
known as an information flow diagram can better influence software design and devel-
opment for a convenient, rapidly concise understanding of information designs related to
Infrastructure, information, and flow processes.

The data present the data analysis for evaluating students’ behavioral intent to accept the
information flow diagram’'s materials during the software design phase of the software de-
velopment life cycle [1]. The data is beneficial in addressing the factors that influence the
introduction of a novel new study by introducing innovative factors based on the study
via the technology acceptance model (TAM) and structural equation model (SEM).

The data benefits all parties involved, particularly those involved in software design and
development, higher education students and teachers in computer science and informa-
tion technology, and those involved in software engineering education and instruction.
These primary data, factors, and questionnaires can be used for further research into ex-
isting/new learning and teaching methodologies in software engineering of higher educa-
tion. In the future, our research will be completed with greater specificity and objectivity
from the perspectives of many nations.

1. Objective

Software Development Life Cycle (SDLC) is a software paradigm |2] for defining and analyz-
ing business requirements and software processes via business modeling. Building an appropri-
ate SDLC is difficult for a specific type of information system design since a system has involved
and requires careful preparation and administration. To guarantee the standard and quality of an
end design delivering a robust, effective, and efficient system, the system design could support
and ensure that the software engineering design is accomplished [3]. Less-experienced software
developers may find it challenging to comprehend the design and development of complex soft-
ware. The new paradigm of information flow diagrams (IFD) has been proposed as a technical
tool for a single software design related to infrastructure, information, and flow processes. This is
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Respondents' characteristics.

Demographic Characteristics Frequency Proportion (%)
Gender Male 308 57.40
Female 229 42,60
Age Between 18-21 years old 177 33.00
Between 22-24 years old 2N 5050
Between 25-29 years old 73 13.60
Between 30-34 years old T 130
More than 34 years old 9 170
Major Computer Sciences 114 21.20
Information Technology 329 61.30
Software Engineering 94 17.50
Education Undergraduate 438 81.60
Level Graduate 99 18.40
University Rangsit University 99 18.40
Rajamangala University of Technology Tawan-OK 102 19.00
Bangkok University 210 3910
Walaialongkorn University 126 23.50
Table 2
Descriptive results of students' response to the research survey (N = 537).
Variables ftems Range Min Max Mean S.D. Variance
ACT I plan to use IFD for software design. 5 2 7 420 1530 2.340
I will continue to use IFD in software development. 5 2 i 421 1573 2474
I would agree that IFD can be applied for my future 5 2 7 421 1.540  2.373
project and career.
I'would recommend introducing IFD in software 5 2 7 422 1564 2446
engineering class,
ATT It is necessary to learn IFD to improve skills and 3 2 5 375  0.BO5 0648
knowledge in software engineesing class.
I support to use IFD in software desizn phase. 3 2 5 374 0813 0.661
I have a positive view to learn IFD in class. 3 2 5 375 0.818 0.670
A development team supposes to use IFD in software 3 2 5 177 0.832 0.692
design.
Bl I think using IFD for analysis and design is the right 3 2 5 3.82 0949 0901
choice.
I predict 1 will use IFD. 3 | 7 3.78 0.950 0.903
lintend to use IFD. 3 2 5 3.81 0.957 0.915
I think I will introduce IFD to others, 3 2 5 3.80 0935 0.874
BURE A single IFD can reach business requirement as expected. 5 2 7 6211084 1175
IFD design can readily be used throughout the entire 5 2 i 6.07 - 1026 1.053
analysis and desizn process.
The performance of IFD can support analysis, design, and 5 2 7 6.15 1059 1121
development in carly and later stages.
If 2 development team used IFD for software design, the 6 1 7 643 1031 1.063
team can decrease time to develop software.
A software productivity wilf increase based on user 5 2 7 642 1089 1.185
requirements if the team use IFD,
IFDA The ability of IFD represents to design attribute and 3 4 7 673 0640 0.400
Concern.
The ability of IFD represents to design constraint and 4 3 7 655 0.841 0.707
element.
The ability of IFD represents to design entity and overlay. 4 3 7 653 0.848 0720
The ability of IFD represents diagrams associated to 3 4 7 641  0.871 0.758
Infrastructures, Information Flows, and User Interface)
The ability of IFD represents to design stakeholder and 4 3 7 658 0754 0.569
subject.
PEU Iustrating [FD in design process is easy and 5 2 7 444 1420 2.015
understanding for me.
IFD is clear and understandable for software design 5 2 7 4.45 1447 2,095
VIEWPOInes.
I find IFD easy to learn and use for software design. 5 2 7 444 1392 1937
It is easy for new learners to improve skills and 5 2 7 444 1432 2,049

knowledge in software desizn when using IFD.

(contnued on next poge)
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Respondents' characteristics.

Demographic Characteristics Frequency Proportion (%)
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Between 22-24 years old 2N 5050
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University Rangsit University 99 18.40
Rajamangala University of Technology Tawan-OK 102 19.00
Bangkok University 210 3910
Walaialongkorn University 126 23.50
Table 2
Descriptive results of students' response to the research survey (N = 537).
Variables ftems Range Min Max Mean S.D. Variance
ACT I plan to use IFD for software design. 5 2 7 420 1530 2.340
I will continue to use IFD in software development. 5 2 7 421 1573 2474
I would agree that IFD can be applied for my future 5 2 7 421 1.540  2.373
project and career.
I'would recommend introducing IFD in software 5 2 7 422 1564 2446
engineering class,
ATT It is necessary to learn IFD to improve skills and 3 2 5 375 0805 0648
knowledge in software engineesing class.
I support to use IFD in software desizn phase. 3 2 5 374 0813 0.661
I have a positive view to learn IFD in class. 3 2 5 375 0818 0.670
A development team supposes to use IFD in software 3 2 5 377 0.832 0.692
design.
Bl I think using IFD for analysis and design is the right 3 2 5 3.82 0949 0901
choice.
I predict 1 will use IFD. 3 2 5 3.79 0950  0.903
lintend to use IFD. 3 2 3 3.81 0.957 0915
I think I will-introduce IFD to others. ] 2 A 3.80 - 0935 0.874
BURE A single IFD can reach business requirement as expected. 5 2 7 621 1084 1175
IFD design can readily be used throughout the entire 5 2 7 6.07 1026 1.053
analysis and desizgn process.
The performance of IFD.can support analysis, design, and 5 2 7 6.15 1059 1121
development in carly and later stages.
If 2 development team used [FD for software design, the 6 1 7 643 1031 1.063
team can decrease time to develop software.
A software productivity will increase based on user 5 2 7 642 1089 1.185
requirements if the team use IFD.
IFDA The ability of IFD represents to design attribute and 3 4 7 673 0640 0.400
Concern.
The ability of IFD represents to design constraint and 4 3 7 6.55 0.841 0.707
element.
The ability of IFD represents to design entity and overlay. 4 3 7 653 0.848 0720
The ability of IFD represents diagrams associated to 3 4 7 641  0.871 0.758
Infrastructures, Information Flows, and User Interface)
The ability of IFD represents to design stakeholder and 4 3 7 658 0754 0.569
subject.
PEU Iustrating [FD in design process is easy and 5 2 7 444 1420 2.015
understanding for me.
IFD is clear and understandable for software design 5 2 7 4.45 1447 2,095
VIEWPOInes.
I find IFD easy to learn and use for software design. 5 2 7 444 1392 1937
It is easy for new learners to improve skills and 5 2 7 444 1432 2,049

knowledge in software desizn when using IFD.

(contnued on next poge)
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Table 2 (continued)

Variables ftems Rangz Min Max Mean S.D. Variance

PU Single design of IFD can represent the whole software 3 2 F 408 0.829 0.688
elements for software development phase.
IFD can help me accomplish design viewpoints more 5 2 7 611 1195 1.427
quickly.
IFD can increase my skills and knowledge in software 6 1 7 553 1444 2086
design.
A single design of IFD is useful to demonstrate user 4 3 7 592 1060 1124
interface design.
A single design of IFD is useful to demonstrate software 5 2 7 591 1138 1295
functionalities.

SWDs I am satisfied to learn IFD for design software. ] 2 7 6.08 1220 1489
I am satisfied to learn IFD for developing software. 6 1 7 551 1462 2138
I am satisfied to use IFD for design software, 4 3 7 5.89 1068 1141
I am satisfied to use IFD for developing software. 5 2 7 587 1159 1342
I am satisfied to recommend IFD to others, 6 1 F 5.88 1258 1584

Table 3

Construct reliability and validity.

Constructs Cronbach's Alpha Composite Reliability =~ Composite Reliability  Average variance
(RHO_A) {RHO_C) extracted {AVE)
ACT 0.990 0.991 0.993 0.972
ATT 0.995 0.995 0.996 0.984
Bl 0.996 0.996 0.997 0.989
BURE 0.950 0.955 0.961 0.832
IFDA 0.910 0.921 0.934 0.738
PU 0.878 0.907 0.916 0.731
PEU 0.977 0.980 0982 0918
SWDS 0.879 0.898 091 0.674
Table 4
Discriminant validity -HTMT.
ACT ATT Bl BURE IFDA PU PEU SWDS
ACT
ATT 0.491
Bl 0.702 0.407
BURE 0.025 0.065 0132
IFDA 0.059 0.046 0121 0.474
PU 0.067 0.040 0.050 0.310 0.397
PEU 0.628 0:410 0.4597 0.034 0.055 0.099
SWDS 0.046 0.0n 0.018 0.136 0.167 0.339 0.038

criterion [G]. Table 6 illustrates Cross-loading among constructs’ analysis to confirms the relia-
bility of constructs. Table 7 provides a data analysis of the relationship between variables for
each acceptance criterion factor for the information flow diagram in classes. Fig. 1 depicts the
bootstrapping result of SEM in SmartPLS 4.0 for user acceptance of information flow diagrams

in the software design domain [7].
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Table 5
Discriminant validity - Fornell-Larcker criterion.
ACT ATT BI BURE IFDA PE PEU SWDS

ACT 0.986
ATT 0.487 0.992
Bl 0.698 0.405 0.994
BURE 0.019 0.063 0.129 0.912
IFDA 0.034 0.009 0.118 0.448 0.859
Pu 0.032 -0.025 -0.044 0301 0.366 0.855
PEU 0.619 0.404 0.489 -0.019 0.046 0.091 0958
SWDS 0.039 -0.012 -0.013 013 0153 0.306 0.036 0821

Table 6

Cross loading among constructs' analysis.

ACT ATT Bl BURE IFDA PEU PU SWDs

ACT1 0.981 0463 0.683 0.003 0.027 0.609 0.014 0.026
ACT2 0.987 0.495 0.681 0.036 0.045 0510 0.048 0.035
ACT3 0.987 0.471 0.706 0.003 0.025 0628 0.018 0.041
ACT4 0.989 0493 0.681 0.031 0.037 0594 0.046 0.051
ATT1 0470 0.990 0.382 0.063 0.000 0399 -0.014 -0.011
ATT2 0.483 0.992 0.398 0.061 0.010 0398 -0.023 -0.015
ATT3 0.489 0.993 047 0.076 0.012 0407 -0.032 -0.014
ATT4 0.491 0.993 0.409 0.051 0.015 0399 -0.027 -0.008
Bl 0.691 0.403 0.996 0130 0.124 0.486 -0.023 -0.011
BI2 0.699 0.402 0.994 0.127 0.am 0493 -0.062 -0.014
BI3 0.694 0405 0.996 0125 0121 04384 -0.026 -0.009
Bl4 0.691 0.402 0.992 0131 0.113 0483 -0.066 -0.016
BURE1 0.002 0.065 0.077 0933 0.404 -0.052 0.295 0127
BUREZ 0.022 0119 0152 0.899 0.394 0.001 0.250 0.080
BURE3 0.042 0.053 0122 0.908 0.407 0024 0.309 0.140
BURE4 0.008 0.035 0.138 0.907 0.472 -0.039 0.284 0.130
BURES 0.010 0.013 0.094 0.915 0.349 -0.020 0.221 010
IFDA1 0.065 0.034 0.081 0.307 0.747 0017 0.239 0.136
IFDA2 0.021 0.041 0.108 0.421 0.897 0.051 0.325 0125
IFDA3 -0.049 -0.075 0.047 0.345 0.868 -0.017 0.341 0.084
IFDA4 0.060 0.012 0.100 0.386 0.389 0.033 0.353 0.142
IFDAS 0.046 0.023 0.159 0.447 0.886 0.078 0.305 0.165
PEU1 0.624 0393 0.492 -0.012 0.041 0984 0.101 0.036
PEU2 0.617 0.399 0.475 -0.027 0.043 0988 0.102 0.043
PEU3 0.615 0.391 0.474 -0.012 0.053 0988 0.104 0.040
PEU4 0.623 0.393 0.476 -0.029 0.039 0987 0.105 0.040
PEUS 0475 0.358 0.424 -0.012 0.045 0.835 0.017 0.009
PU1 -0.048 -0.035 0.077 0.218 031 0.040 0.810 0213
PU2 0.038 -0.042 -0.023 0219 0.286 0.079 0.833 0235
PU3 0.016 -0.027 -0.045 0.383 0.398 0074 0.905 0.295
PU4 0.110 0.025 -0.004 0.158 0.222 0.125 0.568 0.295
SWDs1 -0.003 -0.023 -0.032 0128 0.154 0.036 0.295 0.522
SWDs2 0.064 0.017 0.007 0.027 0.085 0.008 0.230 0.832
SWDs3 0.020 -0.023 -0.002 0.149 0.166 0.028 0.247 0.880
SWDs4 0.060 -0.002 0.000 0122 0.101 0.041 0.282 0.862
SWDS5 0.029 -0.015 -0.024 0.089 0.109 0029 0172 0.696
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Table 7
Summary of SEM without control variables results. Or Summary of path coefficient of variables based on SEM.

Original Sample Standard Deviation T Statistics P values Result

ATT -= ACT 0.245 0.031 7.955 0.000 Supported®***
ATT -= BI 0.249 0.035 7.160 0.000 Supported®***
Bl -= ACT 0.598 0029 20.523 0.000 Supported****
BURE -= PEU 0152 0.047 3.22 0.001 Supported***
BURE -= PU -0.067 0048 1.394 0.082 Supported®
IFDA -= ATT 0.015 0.044 0.338 0.368 Mot Supported
IFDA -= Bl 0.098 0.038 2.613 0.004 Supported’**
IFDA -> BURE 0.448 0048 9.259 0.000 Supported****
IFDA -= PEU 0.260 0.041 6.311 0.000 Supported****
IFDA -= PU 0.040 0053 0.761 0.223 Mot Supported
IFDA -= SWDS 0.153 0.042 3.667 0.000 Supported®***
PEU -= ATT -0.068 0.044 1.543 0.061 Supported”
PEU -= PU 0.094 0.048 1978 0.024 Supported**
PU -= ATT 0.409 0034 12211 0.000 Supported**+*
PU -= Bl 0.384 0034 11.236 0.000 Supported®***
SWDS -= PEU 0.246 0.048 5.0% 0.000 Supported®***
SWDS = PU 0.009 0.046 0.205 0419 Mot supported

Note: SEM-PLS estimation results (n = 537, **** p = 0.001, *** p < 0.01;** p < 0.05, * p < 0.1).
Bold indicates to highlight the strongly supported results.

Fig: 1. Measurement and structural model analysis.

4. Experimental Design, Materials, and Methods

Prior to data collection, a qualitative research method was employed to validate the research
constructs and revise the research items. The primary data in this article was collected as part
of an investigation of students’ behavioral intentions to learn information flow diagrams as a
new software design paradigm during two semesters between March 2021 and February 2022.
In Thailand's four universities, student information was collected. The students studied the same
instructional materials regarding the utilization of information flow diagrams in the design of an
e-learning system. Information flow design for representing flow diagrams of information, pro-
cess, interaction, database, and user interfaces was introduced in software design and develop-
ment courses. Students introduced information flow diagrams, compared them to other software
paradigms, such as unified modeling language and data flow diagrams, analyzed and designed
an e-learning system, and discussed their skills and knowledge of academic achievement, At the
end of each course section, students were required to complete an online survey. The charac-
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teristics of 537 participants are shown in Tables 1 and 2, respectively. The data were analyzed
using statistical tests using the PLS-SEM method implemented in Smart PLS 4.0.8 software.

4.1. Development process of construct items

The development of constructs provides a comprehensive understanding of the key factors
influencing the acceptance of the information flow diagram in the software design process. The
development stages of construct items were divided into night steps as follows:

(1) Identify the research constructs; The first step is to identify the key constructs or fac-
tors that the research is trying to measure. In this research, the primary constructs based
on the Technology acceptance model [4] were perceived usefulness (PU), perceived ease
of use (PEU), behavioral intention to use (BI), attitude (ATT), and actual use (ACT). The
authors proposed a novel methodology for software engineering education using an infor-
mation flow diagram. Therefore, there are essential constructs that can be designed and
considered in this study as follows:

1.1

1.2

13

14

15

1.6

1.7

1.8

Perceived usefulness (PU): This construct measures the degree to which students
believe using the information flow diagram will enhance their performance and im-
prove the quality of their work, It is measured using items that assess the useful-
ness of the information flow diagram in terms of productivity. accuracy. and ability
to complete tasks more efficiently.

Perceived ease of Use (PEU): This construct measures students’ perceptions of the
ease of using the information flow diagram in their software design process. It is
measured using items that assess the simplicity of the information flow diagram,
how user-friendly it is, and how easy it is to leamn.

Behavioral intention to use (BI): This construct measures the intention of students
to use the information flow diagram in their software design process. It is measured
using items that assess their willingness and desire to use the information flow
diagram in the future.

Attitude (ATT): This construct measures students’ overall evaluation of the informa-
tion flow diagram. It is measured using items that assess the students’ positive or
negative feelings toward the information flow diagram.

Actual use (ACT): This construct measures students’ actual usage of the informa-
tion flow diagram in their software design process. It is measured using items that
assess the frequency and duration of use of the information flow diagram.
Information flow diagram ability (IFDA): This construct measures students’ ability to
use the information flow diagram in their software design process. It is measured
using items that assess their skills, knowledge, and understanding of the informa-
tion flow diagram.

Software design satisfaction (SWDS): This construct measures the students’ satis-
faction with their software design process using the information flow diagram, It is
measured using items that assess their overall satisfaction with the design process
and the outcomes of their software design projects.

Business requirement expectation (BURE): This construct measures the students’ ex-
pectations of the information flow diagram’s ability to meet business requirements
in their software design process. It is measured using items that assess their expec-
tations of the information flow diagram’s ahility to support software development
that meets business requirements.

(2) Conduct a literature review: A thorough review of the existing literature related to the
research constructs should be conducted to ensure that the constructs being measured
are relevant and up-to-date.

(3) Determine the item content; Based on the literature review, determine the content for
each construct item. The content should accurately reflect the concept being measured.
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(4) write the items: Write the items clearly and concisely, making sure to use language that
is easily understood by the target population.

(5) Pretest the items: Pretest the items by giving them to a small group of people similar to
the target population. This will help identify any issues with the items and ensure they
are clear and easily understood.

(6) Refine the items: Based on the pretest results, make any necessary revisions to the items.
This may involve rewording items, adding or removing items, or changing the response
options.

(7) Pilot test the revised items; Conduct a pilot test with a larger sample to further assess
their reliability and validity.

(8) Evaluate the results: Evaluate the pilot test results to determine the items’ reliability and
validity. Make any necessary revisions to improve the construct measures.

(9) Finalize the items; After all, revisions have been made, finalize the items and include them
in the survey questionnaire.

4.2. Necessary of SWDS and BURE in the model

Software design satisfaction (SWDS) and business requirement expectation (BURE) are two
important constructs introduced in this study to assess the students’ acceptance of information
flow diagrams in software design. These two factors have been included in the research model
to comprehensively understand students’ attitudes toward information flow diagrams and their
expected outcomes from using this technical tool.

SWDS measures the students’ satisfaction level with the information flow diagram as a tool
in software design. This construct aims to understand how well the information flow diagrams
meet the students’ expectations and how well they are perceived as software design tools. The
high level of SWDS implies that the students are satisfied with the information flow diagrams,
which leads to positive attitudes towards the tool and increased usage.

On the other hand, BURE measures the students’ expectations of the business requirements
they expect to fulfill through the information flow diagram. This construct aims to understand
the students’ expectations of anticipated outcomes using the information flow diagrams. A high
level of BURE indicates that the students have high expectations from the tool and expect a
positive impact on their software design and development process.

Therefore, including SWDS and BURE in the research model provides a comprehensive under-
standing of students’ attitudes toward information flow diagrams and the outcomes they expect
from using the tool, These constructs play a crucial role in evaluating the effectiveness of infor-
mation flow diagrams as a tool for software design and in understanding the students’ adoption
and usage patterns.

4.3. Measurement model

Table 3-6 illustrates convergent and discriminant validity, as well as composite reliability.
In Table 3, the instrument's reliability, consistency, and validity are evaluated. As suggested by
the fact that Cronbach’s Alpha values are greater than 0.70 [8], the data set contained values
between 0.878 and 0.990. A composite reliability (CR) value greater than 0.70 is recommended
[9]. Thus, the data set contained values between 0.89 and 0.99. Hair et al. [9] recommended
that the average extracted variance (AVE) be greater than 050, so the data set landed between
0.674 and 0.990. Consequently, the data set indicates extremely reliable. All demonstrated accep-
tance of convergent validity achieved and recommended measure values (AVE = 0.5 and CR =
0.7). Tables 4 and 5 demonstrate the discriminant validity of the HTMT and the Fornell-Larcker
criterion, respectively. Table 6 illustrates the cross-loading of constructions. The discriminant’s
validity was established because each construct's square root was more significant than their
respective inter-construct correlation estimates [10], which were also significant.
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The data set was processed to evaluate the coefficient of determination criteria proposed
by Hair et al. [9] suggesting that an R? value of 0.2 is considered a high-degree effect. The R?
values of BURE, PEU, Bl and ACT were 0.201, 0.216, 0.301, and 0.537, respectively, indicating a
high degree of interpretation of IFDA to BURE. Consequently, IFDA, PU, and ATT to BI all have a
high degree of interpretation. In conclusion, Bl and ATT to ACT were highly interpretable. This
data set is acceptable, as depicted in Fig. 1.

44. Assessment of PLS-SEM model

Fig. 1 depicts the use of partial least-squares structural equation modeling (PLS-SEM) to eval-
uate the proposed exploration model. Hair et al. [9] clarified how exploratory and confirmatory
factor analysis methods could be utilized to examine multiple dependence relations concurrently
and sequentially. This is especially useful when model constructs have both direct and indirect
effects on one another. The initial step in interpreting PLS-SEM results is to examine the model-
fit indicator, which demonstrates that the data perfectly fit the proposed model. The regression
weights shown in Fig. 1 are the result of applying PLS-5EM to the proposed model. The imple-
mented model demonstrates that all proposed relationships are supported. The characteristics of
IFD usage as an acceptance of software design tools are demonstrated in Table 7, The p-value is
less than 0.001, the t-value is greater than 1.96, the p-value is less than 0.1, and the t-value is
greater than 1.31 (df = 30, p = 0.1), confirming the significance of the effect (p <= 0.001, p < 0.01,
p < 0.05, and p = 0.1) [9]. Since the path coefficient and t-value were performed (beta = 0.245;
t-value = 7.955; p = 0001) and (beta = 0.249; t-value = 7.160; p = 0.001), respectively, ATT
had a statistically significant positive effect on ACT and BI. Since the path coefficient and t-
value were performed (beta = 0.598; t-value = 20.523; p < 0.001), BI was found to be signifi-
cantly and positively related to ACT. As the path coefficient, BURE was found to be significantly
and positively related to PEU (beta = 0.152; t-value = 3221, p < 001). BURE was found to be
significantly and negatively related to PU (beta = -0.067; t-value = 1.394; p < 0.1). IFDA was
significantly and positively associated with BI (beta = 0.098; t-value = 2.613, p < 0.01), BURE
(beta = 0.448; t-value = 9.259, p < 0.001), PEU (beta = 0.260; t-value = 6.311, p = 0.001), and
SWDS (beta = 0.153; t-value = 3.667, p < 0.001). Students discovered that the information flow
diagram capabilities had a positive impact on business user requirements, that usability had an
indirect effect on utility, and that software design was satisfied. Consequently, the data analysis
confirmed that IFD is a legitimate software design tool. However, the data analysis of IFDA re-
vealed that it was insignificant and directly related to PU and ATT. The data analysis of SWDS
revealed that it was insignificant and directly related to PU.

4.5. Limitations of the study

The limitations of the data analyzed in the study must be taken into account when interpret-
ing the results. The use of PLS-SEM to evaluate the proposed exploration mocdel is one of the
limitations. PLS-SEM is useful for examining multiple dependencies simultaneously and sequen-
tially, but it may not provide a complete picture of the relationships between the constructs.
Another limitation is the absence of a direct correlation between key variables, such as IFDA
and PU or SWDS and PU. Although the results demonstrated that IFDA positively impacted sev-
eral variables, including BI, PEU, and BURE, it had no direct effect on PU. Similarly, the results
showed that SWDS had a positive impact on a number of factors but had no direct impact on
PU. Notably, the findings are based on self-reported data collected from college students, which
may not necessarily reflect the opinions and experiences of other populations. In addition, the
study only considered a limited number of factors that may influence software design accep-
tance, omitting other factors that may be significant, such as personal motivations, prior experi-
ences, and cultural influences.
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