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Abstract

This research and development study aimed to develop and examine the effectiveness
of an electronic book, as well as to evaluate the learning outcomes of using the electronic book
combined with virtual simulation on nursing care for patients receiving high-flow oxygen therapy.
The sample consisted of 76 fourth-year nursing students from Rangsit University. The study was

conducted from September 2024 to January 2025 and was divided into two phases. Phase 1
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involved developing and testing the effectiveness of the electronic book with 42 nursing
students. Phase 2 examined the effectiveness of learning using the electronic book combined
with virtual simulation on learning achievement, satisfaction, and self-confidence among 34
nursing students. Data were collected using a learning achievement test, a satisfaction
questionnaire, and a self-confidence questionnaire administered before the learning session,
after the session, and after the practice. The effectiveness of the electronic book was assessed
using the E1/E2 efficiency index, and the effectiveness of the learning method was analyzed
using descriptive statistics, Friedman Two-Way Analysis of Variance by Ranks, and the Wilcoxon
Signed Ranks Test.

The results of Phase 1 showed that the electronic book, which consisted of 5 chapters
and corresponding end-of-chapter exercises, achieved an effectiveness score of 82.66/86.22,
exceeding the standard criterion of 80/80. In Phase 2, it was found that after learning using the
electronic book combined with virtual simulation, the nursing students' learning achievement
differed significantly (p < 0.05); the highest average scores were observed after clinical practice,
followed by after class and before class, respectively. The students reported a high level of
satisfaction with the learning experience, and self-confidence was significantly higher after clinical
practice than after class (p < 0.05). Therefore, the learning approach using the electronic book
combined with virtual simulation is deemed appropriate for preparing nursing students prior to
actual practice in caring for patients with oxygen deficiency who are receiving high-flow oxygen

therapy.
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wé’qmﬂﬂguLLﬁQﬂfcjmé’aasmLfJuﬂﬁjmz 3 - 4 A uansUUIMaNNAA LA LA U UTINe Ussnousig
Wnidia 1 Ay aunfiniiy 2 au wazgAgUlgduu 1 au L‘%&JuiamumiaiﬁﬂamLaﬁauﬁqL%&ﬂﬁ
weru1agUaed lesun1sinudieeandiausia HENC szoziaan 30 undl 3 svexfe szezvdig
401uN130i31894 5 Uil sregaluaniunisaidnasy 10 Ui wagszezn1sefuTIevaIanIunITal
918049 15 Wi

3. fundmeaes udsnaseduniaieuslaglivisded Snnsednddmivaniunisaisians
iaflouaiuFeamsnenuiagUaedildunisinwidieeendiauria HENC ngudaogrwinuunaaoy
KadugnENIeNaFou wvasuauauiianela uazuvuaeunuauiulanueseinguiiegig
Tszpgiaan 30 Ui

4. mé’amﬂﬂduﬁaaéwLa%?’aa?iyumi?]ﬂﬂﬁﬁﬁimﬂgjﬂ’@msmiwmmaia‘uaam nauseg19vin
LUUNRADUNAAOYEYNNTFeY uaskuvaeunueuiulanuies Tszevinan 20 und

nFAATIEtaYA

1. dnwzveInguiiegie Ingldaifliaussens (Descriptive statistics) Waned1uiu Saeay
Adan Agean Aads wazdiudoauunnsgiu

2. ¥AABUN1INTZA8V0IToLa Aaealf Shapiro-Wilk test wuinnisnszatevesdoyaliilu
lasuni

3. NAADUATILLANANITENINAZULLUNAEIVEN1aNISIT BN fouuay gnaansiseuslaglimisde
SifnvsefindsmiunisFoudiuanumsnisasuatiouads uasnduaiadunsfinujin laeldada
Friedman Two-Way Analysis of Variance by Ranks

4. Jiesginnuianelandainsiieuslaglinilidedidnnsedndsiuivanunisaldraevaiiou
931 lneldafifieussens uansdiuau fovar Avinan Agega Anads uazdudsauuasgy
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5. Bwnszvanudulalunuesssninmdinsdeuslagldmisdedidnnsedndsiuiuaniunisel
Traouaiiousss wazndstlinufURiasadu tneldaiia Wilcoxon Signed Ranks test

38555U99Y

N15398ATINIUNTAN T LALRIRNTITAINAULNTIUNTANITNNTETTTUNTIE T UAUYDS
d11N938555UNTI W Inendesedn sWalasen1s COA. No. RSUERB2024-185 Suseaiuf 21 sanay

v

. 2567 fATouardtreidadmuiindne lnensuusthiaes Tuasseandennside Taqusvasd
Funounaiivsunadeya Usrlovifianingldumezanudssiionnaniaiu dnfnwiannsa
Ufjiasusonaudiannnisnsiunsidelinasaian nelddesesuiewmena lilinaseduiusnin lud
NansEvIURENsIBUNsaR Y vieRzuuuTIEInduY WelndAnwduduaradaslathsiunside {ide
nyraaeunmilaneulinguiedsammilutuuesy deyafildazundaduaudy nansidoas
thiausluninsn liansadeslesndumndanguinens ssninsmssfiuAanssuiu nunudeya
FAdedaunumanananitasinusa wazlifinisueuvmesnudiiuiy manguiiegisiionnisiaund
viainAuiaTen axnean uazdiemdeitosdu

NAN133Y

sveeil 1 WauaznasauUszannwrawiisiadiinnseding

1. wanmsauvilsdedidnnsetind Usenouseden 5 un ldun 1) meiniauaaisingves
sruumadunigla 2) eandausingnsnnisiuage 3) N135N¥IA1800NTLAUTNIINITINAZS
4) Manenagtieiisumsinviseeendiaudniinislvags wag 5) nsdifinun neunuuiinviavheun
sawdwau 15 4o Tdvmd iomdonnunm wazidssenou

2. namsnageulszansnmyesmisdedidnnsedndisosnsneuiaguaeildiunsinude
ponTrauriia HENC nqudiegraduind@nwimeiuiadiuiu 42 au dulngdumendgs (fovaz 97.6)
ﬁmqswdw 21 - 239 (M= 21.62, S.D.= 0.53) \NSALABAYANTENING 2.24 — 3.81 (M=3.19,SD.=
0.32) Usgdnnmeesmisdedidnnselindlunismaaeusieyrradungudiedesieyana 3 au,
NANY oY 9 AU WATAIAAUIN 30 AU WUINT A1 E1/E2= 88.88/80, 83.70/80.74 way 82.66/86.22
a1y Tnonguitegueiuieifindui “widedidnnselindludonisaoufiunauls Wemnssdy
wazidladng”

svezdl 2 AnwuszBnSuavenisiseuilaglduiededidnnsedindsrutuaniunisaldnass
GHRIDER

1. ngquiregradudndnwineiuia 91w 34 au drlugidumands (Sovay 85.30) oy
589 21 - 29 U (M= 22.29, SD= 1.76) nsALRATAZANTEWING 2.69 - 3.91 (M= 3.21, SD= 0.30)

2. wadugnEMIaNSBoU Nud ﬂfjm'hasmﬁﬂzLLuuLa?{amaé’mqwémmm%u wANANI DL
deddymeadin (o < 0.05) InenduasoaumsfinUfoRezuuuadosufiugign uargeanimdaFou ua
Aoususway dsnsne 1 Taenguiedrsaniluajesuneifinduin “asnsathanuiildanmiisde
didnmsoindluldlumsiawougunsal hlavdnnisierniaios HENC waganunsalvimanerunadiae
Isignées Insanunsailineumisdedidnnsetindvumuamuildie azmnnnil anan”
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M1519 1 WSeuiiisunadugnsvianisiseu neunasndinisiseustneldnisdedidnvsedndsuiu
dnunsaldrasaaiiousss uazradugnonensissuauasaEUNRNUUR (n= 34)

NadugVINIINISEY M (SD) Mean Friedman-value df  p-value
Rank

nouReU 779 (212)  1.07

NaISLU 12.21(2.05) 2.18 55.48 2 <0.01

n¥uasadunsTnUAoR 1350 (1.33)  2.75

3. auflanela wudn nufeesfiazuuudsaufisnelalasningiy (M= 4.96, SD= 0.11)
anuianelasienisseuimendsdedidnnsedind (M= 4.95, SD= 0.16) uazanuianelasienisdeui
PIYANIUNNSAITNABATauaSY (M= 4.98, SD= 0.07) @gjwé’ummﬁgwm A9M1919 2 IRgNquAIegIe
dnlnglidaiauouurin “wiidedudofiinmuazdoniaulonn Wemmnzay fndvinlessune
nemaAiaios viliidlade Weideuanunisaisiass uaransnthluldldasdluma juRldidu
2g19u7n”

v A

A1319 2 AzuuulRfslazdulsLuuNInsgIuveIRzluuANianelandin1sis s lngldndsde

a

5Lﬁﬂ‘maﬁﬂéi”mﬁ’uamumsaﬁwamLa:ﬁ'am%aL’%@qmiwmmaﬁﬂaaﬁié’%’ums%’ﬂmﬁwaaﬂ%L'«auﬁnum
HFNC v9tn@ns g una (n = 34)

AuNInala M SD AU
maseuiienisdediannsedndlaesiy 4.95 0.16 TEAUAIN
sruilown 4.97 0.11 FEAUNN
aunsldntm 4.94 0.23 JEAULN
sununnvemiadedidnnseing 4.95 0.21 JEAULIN
auauianelaluningu 4.95 0.14 JEAULIN
NsisguIMmEanIuN1salinaes 4.98 0.07 JEAULIN
nsseumenidedidnnselindsiuivaniunisaidnaes 5.00 0.00 JEAULIN
572 4.96 0.11 FTAUNIN

1%

a. ausiulalunuies nudn prsuuedsanuiullusueaandsiuegadivoddynieada
(o < 0.05) Ingazuuuadsauiuldlusuemduadafunmsfinujifigenitnsuuuadsmnuiulaly
pupavdaGou famsn 3 lnenguinegednlnguansauAnriuiiandnin “farusuazauilely
foun1sfinUftReietugiae Tnsamsailuldusudsaiaies HINC muikun1sinswasummesly
gnaes insguagUisvaelasunissny Yseliunnienseseendiau wazuiUgmlaviunan auddae
Uaensy”
1519 3 Wisuisumnutulalumies ndamsisouilaslindidedidnsedindsiudvaniunisaldias
afloutss wazauiulaluauewdnaedunsinuion (n = 34)

anusiulalunuias n Mean Rank  Sum of Ranks Z test p-value
1. ndaaSRumstinUAoR 21 14.05 295.00

> Ndu3EU

2, wa”m%a??umaﬂmﬁﬁa 4 7.50 30.00 -3.58 0.00
< ndu38U

3. vinasAuNSEnUfUR 9

= ndaseu
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aAUsEHa

1. UsgAnsnmwemisdedidnnsedndideansmeuiagtiedlasunssnuseeendiousin
HFNC wudn wifsdedidnnsedndiuseAniamm E1/E2 qeninnefannsgiu 80/80 sisnsnaaay
FIHYUAAA NTVAFBUNGNERY Lasn1smagaunInawl o5uielad wilsdedidnnse dndlanmuiagng
HuszuunIuuuIAn ADDIE Model (Kurt, 2018) fuuainguszasdniniouiAdaiau uazsideonn
Usznause 5 uniinseungquanszddiynaingussasdvesnisiBoud KunsnsIaaeunmnINANngs
Failomangnssaandisiuau 3 viu viuusudladommutoiauouus Seldmilvdedidnvsedndiis
Usgansnw

uenniutsdedidnnsedndldfumssanuutlunisdeiivsznauludefidnes foarm suam
waznmadoulmiifidduinaula waeteliiFouwiadunnmanandrlademldhetu fuuul ni
eunidietisiiuauaudlaludomauinmaion aunsenumusnuduasinuunnaeuiine
unlagneed (Lee, Wang, Hwang, & Chang, 2019) nansnageulszdninmvewmisdedidnnselind
NMsAnvIASell denadeatun1sAnuives Tyawisutsr & Limkamontip (2024) fiauvisde
Sidnvsedinddafiiis Bewdnnisguamsnusnifinduiiugi 7 YsensdmdudnAnymeiuia &
UsgAnEnam 99.22/85 52 uagnsAnw il evtmuiuaznaaeulssaninavewnisdedidnnsodnduuy
Ufdusiusides nsamutlaanzadamas aulumandgsdmivindnwimeiuia nuiduszansam
80.70/90.60 (Ucharattana, Komonwipast, & Chaotthong, 2022) FetunededisansoindiFeens
neunagiheldsunmsinuieeendiaunia HINC fusyAvSnimemannasizidmual e ssavsam
¥9aNT¥UIUNT (E1) wazUseAndnmuesnadné (£2) uazfisvuvuiiidudsylonidonisiluldues
nAnwIng1uIa

2. nadugyisynanisiSeu wuin medugvdmnsiseusswinneusoy nduSeu wasvdnasedu
nsEinUfiRunnsnstuagnedidedndymneada SsmadugninanaBsunduaiodunsinu fiRtasuuy
gsan oSuelein naufegrmumummiFievisdedidnnsedndiFosnsweunagiaeilafuns
fhudsoen@iausiln HENC anunsaidhduarsrunumuldnasninan Wemanszddasiuau 5 un
ooNUUUMIN TNy gasATidaau uardniFoahdedudanuiiuguauishdeiifinnududou viliaa
nsFeudidemmengud fanwd enudnladenldfty druguuuunisBeudtsaniunisaiiiaes
Lﬁmauﬂi\‘ilﬁ’eNﬂ’]i‘WEﬂ‘maﬂiﬂ?ﬂ%i@iUﬂﬁiﬂ‘H’]ﬂ’w@@ﬂsﬁL%‘u‘lﬁuﬂ HFNC Usgnaualgnisidiidng
anuNsaldnaes Anliuanunisaldnass uazasunanisisews (Jeffries, 2005) yilviinnisiseusan
Uszaunsaiflédu annsauszendlinszuiummeruiadmiunisussdiu nsediasesitlym uas
dndulalinisnegruialduizan lngenansdyiasvioufnuazasunanisiieus nenaenisiiou
pthsdaasuaug anudila WWnnnhmadeudlutudeudenssunnmilviafissediadien etln
Ug‘ummﬂamumm%ﬂwawma ansanisiianululdmundnvenszuiunisneiuia il
maauqmmamim&mawu NAN19I98@9AARBIAU Hu, Zhou, Zheng, Li, Ling, Chen, et al. (2020)
wudn nasnisieuslagldunidedidnnseindsiuduguwvunistddymidugiu (Problem-based
Learning: PBL) ngammassiinadugns nensiieugeniinguaivquedsfidoddgmisadda waz
#9AAA N UIIUTTEYDY Komonwipast, & Ucharattana (2022) Wu11 waan15i58us aenivie
didnnselindiFes msmudaameviamaeanlumany ngufogsinadugriniinisSeundaiou
asnineudsueseiifeddgmieadi mnnisAnmadsdnui suuuumsdanisdouslaelduisde
didnvsedindsamtuanunisaliaeaaiiouaiadesnmaneuiagtaeilés umsinuieeendiausie
HFNC annsafannaug esdlavdadeu uasnduatafunsiinujoRlfesrediusyavsamiigedu
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3. anwiianele ndansiSouilagliviisded dnnseindsiufuaniunisalsraesaiioussaies
naneuagUeilasunisinwideesndiaunia HANC wuin fazuuuadeanuianelasziuun
o5u18lddn milsdodiinnsedndesnaneruiadiiefldsunsinmde HINC fidevdunssdy
Farau uaziidefio mustalinndduiiaule desszneu wazanunsaidshegunsnimaluladidsa
wanzdwiuiin@nwmeiuna Fansedurilinguiegiafnussgdaluniaou fenuauladingu ms
Soudfeanunisaliasaaiiousiadesmameagieildfunisinwiseoendiausia HENC v
TinduegnslaisouianguniaiassluiesuJuinis udnasuaiiowdsausonansdyydnuazides
ansahAans s Avaneidauaiunsiioud uazfdnayniuisnisaeunetenansdseaniunisal
$raenadiousss UszaunsalanmindeufiinnufawelalusosnisAnuasnisdnaulafisadu
HanTISeTaenndediunAnEITes Manapattanasatien, Chitreecheur, & Kasatpibal (2018) Finu
azuuunuenelaroniidedidnnsedindFosnistiostunisuninszareifenes varguuiudmiy
NEIUNATVITNOY T2AVUIN ABARRBINUIIUTTYUBY Sinthuchai, Ubolwan, & Boonsin (2017)
an153demudn ndamsouslasldaniunisaidasaaionssediuiu ¢ anumsaliftowiouany
wieuneuiinUfiRneiviniinuemandntoudiianisdnwm ngumuauiinzuuuiadsmiuiiswela
gendnqueIuANeg1Nitud Ay neaia MnnsAnwassddndnwmeunaiaufionelandsain
BouflaelintidedidnmsedndsruiuaniunsaisiasaaiiousiadosnisneruagUaeilasumssnm
Frwoondiauniin HINC duaSunnuauls Banisfouddonues uazdasafunmaienounistuin
U URluverUae

a. aradilalusuies vdansSeuslaglimisdedidnmseindsmivaniunsalifraouaiiouss
BesmsnenuagiaeildFunmsinuisseendiauniin HINC wuin ngudegafiazuuuiadenusiule
TusuossznimdnadadumsiinufoineevdsSeuunnssiuegreiifoddamneada esunglédn nis
BouflaelindidedidnmsedndsrufuaniunsaisiasaaiioussadosnisneruiagUaeildsumssnm
shwoondiauviln HENC Usgnoufeniededidnnsefindidssnisneruiagvaeildunisinude
ganduauvila HANC fiilemanszddnysiuau 5 un dealidnAnwilinnug anudila sauduns
Seuslganiunisaldasuaiiouass vgliindnwiluszaunisallunsiniinveuJiRtuaniunisel
fravsfurudtasuaiiousts duadunsAsiiases msdadulansedinifiondlaiymainaaiunisel
$1a04 Wleenansdazyioudn dndAnviineylsieulliln Ramnunfeuneuufifeislulsmetua uas
efnufuauda anunsnquauasldgndes Sailidndnviinautulafiunndy (Jamjang,
Atthamatakul, Nilliaum, & Wongyara, 2021)

nan15IseTidenndesiunisinuives Thammakijpirote, Maneewong, & Sanongyard (2023)
numUsTIInTINegadusEUL (Systematic review) iite@nwiguuuLazHAGNSYRINNTIANT oY
nsaeulngldaniunisaldnassaiouassionishnedsiiiasugavestindnemeuiatulsewnelneg
Tuseningd w.a. 2555 - 2565 nan1sANYINUI nsrUIUNsInNsSeuilaegldaniunsalitasuailou
s lifisoulinuandinuaiossan anug uaziinunujdinimeuia sl
nvenedyainaznisanlinsiziatingauna uananiuan1sdnwaseidiaenadoiuauidy
Jamjang, Atthamatakul, Nilliaum, & Wongyara (2021) Wmma\1miLiauiﬁﬂalﬁuamuﬂwmmam
iaflouatadosmsquagieiifidonsonannunanssimnzemanzg warnsguagUaelsadundeiinng
\Fonoonannmsuanyeaasaidenduinamasnemsldames ngumegsazuuuadsauanga
TunsuAtlgymanisnenuna uazaziuuadseushilalunsufinismeniaganiineuSeuseiad
HedAYneana
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Frfuntadodidnnsedndidasnisnenunagasildiunisinudiseandiousiin HRNC
UszanSwenuinasifiimun aansaidudoniseunsaouiidulssleniionsihluldvesindnw
weua wazguiuumsinnisiiouslagliniededidnnsedndsiutuaniunisaldrasaaiiousiaios
nsngunagUaeildsunisinvideesndiauvia HINC darmwsnzanlunsiniouammiouved
UnAnwineruianesulnuinasdunesdUae vauslnUfiRneivujianisneiuiasiveen awise
Uszgniniad wazsimunadndnisBousldesnaiuszansnm fiannaud afunudfionels waziiy
arushilalunueafeduinuenisuftinismeiunansssesvdaSounasndaatadunstinu s

n1sunan1533e Ul
nsi3euslaeldviisdedidnnsedindsiuiuanunisaisrasaiiouaiuiosnsnenuagiaed
lesun1ssnwsieeandiauyia HENC aunsaldiduguuuuniswisumnunseuvestdnAnwineiuia
reuflnufuRessluverne lnantuns@nwiesiawiougunsalinalul adfdviauazvudrasaile
duasumsiious naenauenansdiaeumsliisuniseusisaduguiuunsianisissunisaousie
anunsaliresuaiiousiuiiofmuinisaeusgisdaiiios

foruauurlumsiduaaioly

nsfnwifeadsteluifefunisianiaoudlaglimilidediinnsedndsmiuaniunsaisiaos
wflounis mstanidomuaraniunisalsaesffuinuzdfoinivarnuans fenududoudls
g1n iovinueiiusraunisaites WusUuuunsidessuiisuuuuasanguiananouuazidsns
Nnand (Pretest-posttest design) N15378UUUNANTS (Mixed method research) 139 N15398LT4
A leAnwdeyalsdnifeuguuuunsdnnisiiounisaeu nadndnisisous dsatuayuuas
guaTIAYRINITIANTTEUNITHOUY
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