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Figure 1. Clinical reasoning concept (source: authors).

(Leal et al., 2024, p. 5-6)
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Figure 2. Applicability of clinical reasoning (source: authors).
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1.Enhanced Clinical Judgement

2.Streamlined Workflows and Reduced

Administrative Burden

3.Improved Patient Monitoring and Care

4. Advancements in Nursing Education

and Training
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Clinical Nursing Education

1. Curriculum development
2. Clinical teaching strategies
2.1 Case based learning
2.2 On the job training/bedside teaching
2.3 Nursing round/grand round/multidisciplinary round/Ethic nursing
2.4 Nursing conference/Case discussion/Journal club
2.5 Simulation training/VR-simulation

3. Assessment and Evaluation

round




Advancements in Nursing Education and Training

® Personalized Learning

® \irtual Reality - VR/Simulation

® Smart Tutoring Programs

® Analytics of data and predictive
analytics

® Natural Language Processing

® Clinical guidance support

® Telemedicine and remote learning

(Verma et al., 2024, p. 127)
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Curriculum development (Precision Education)

— Transforming Nursing Care

— Guidance for Nursing Professionals and Educators (Ronguillo et al., 2021, p. 3710-7311)

Exploring the Historical Journey of Artificial Intelligence
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Understanding the Relationship Between Al, ML, DL, and NLP

B o e Al is a broad field that includes anything related to making
o “"‘-x.\,\ machines smart.

# " @M e NLP is the branch of Al focused on teaching machines to
/. & e \\ \ understand, interpret, and generate human language.
|f® .;‘ . j] \‘: e ML is a subset of Al that involves systems that can learn by
II'\. . \ /»’ / themselves.
\ i N / e DL is a subset of ML that uses models built on deep neural vV
R .k networks to detect patterns with minimal human (Verma et al., 2024, p. 127)
—— e involvement.

Figure 1: Revolutionizing healthcare: the role of artificial intelligence in clinical practice



case scenario

Mibavidieas 65 T 1 sw.deiBaa Suas S8 muawnsle
was sulilulsawemnaflasonaeduifasmsiinga vital sign
BT 37.8 degree celcious EKG sinus tachycardia 105 bpm
BP 110/50 mmHg RR 26 bpm O2Sat 95% &1 CXR uUnii 191
hemo culture 2 specimen sawaati aailaumsnenalugy
UL nursing process

%  Show thinking v

wWhloA: dihamdiageans 65 11 fiaxnsBuaa {0 muaymsiddan asdunizfnba laafiFyonuiniisag
hseia mswenwnatuguwuu Nursing Process d:thalimsauadibmiiussuunasfiussdndnw daiids



https://gemini.google.com/u/0/app/7453ecd7a1748d86?utm_source=app_launcher&utm_medium=owned&utm_campaign=base_all&pli=1
https://gemini.google.com/u/0/app/7453ecd7a1748d86?utm_source=app_launcher&utm_medium=owned&utm_campaign=base_all&pli=1

case scenario

1. msuszidivann (Assessment)
1.1 tayadmua (Subjective Data):
o piha/ansudaia
¢ "Buag"
"Hlo"
"muaims eias”

anedlamsiu q figihansaanaivdayaiudiu wu dawwds 1hadiaasmush vundu 1hafsee
{a Buea flaanzfialng nsammsianditueg fimoustteshumisuasnmsiinga
1.2 vayainglszavA (Objective Data):
e« amwinlu: Sy, dauwas
» Vital Sign:
» BT 37.8°C (iild)

EKG Sinus Tachycardia 105 bpm (¥ lowsiuis)
BP 110/50 mmHg (AnusulafinAaudresn diastolic)
RR 26 bpm (malai5))

02Sat 95% (aantoululfananaadniias)




case scenario

ssuumatdumale: RR 26 bpm, O2Sat 95% anptiattamsmalef Gifiussananmw niaseme

WENENUBALBENNSLNNAEN

ssuulwadaulafin: Wlowiu, Amnusulafissidnias molluduanuvasnmsfinbaguuse

(sepsis)
F E S £ i £
T UUMNALAU AT S: ﬂ'lu‘r]'l'l“l'l‘itﬁ'l‘uﬂﬂ, A 1DUMNEUIAUTHSRA192THS
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ssuwnlssam: Suaa (UssfiussAumAnusddns GCS Score, mspauduagsiadunsseiu)

HARTIIMuWasLGUAMS:
CBC: anawu WBC gunsasnamini (leukocytosis/leukopenia), neutrophil shift left
Electrolyte: av@owuAaNuAAUNGAvagNaans
Renal function test (BUN/Cr): Uszifiumsmauvaals
Liver function test (LFT): Uszidiunmisrinnuuagsiu
CRP/Procalcitonin: mmsaniaulusiems @zgedulunmzdinba)
Urine analysis/Urine culture: mnasdafiadamadiuilasans:

Hemoculture: sawna (ghatuannlumsiiusiusiiavanbauandanemlftiusMinanza)




case scenario

2. msidaasmamswenina (Nursing Diagnosis)

nndayafild mansnsudaifiodemanmswenmnaifiaadulgsio:

i@adsianmztanoinmsiiaba (Septic shock) asoniimsiabalunszuaidaa (Wasananld,

[ w3 a r - 4 =1

Wilasiu, malaidl, anudulafinem uazaimssu)
amzwsasauaavasiuaziidninslad Wasoniilduasmuammnsidias
aungiinamaganiininia (Hyperthermia) iwasonnsznumsaaisa

msuanulfsufiwhifiussindnm (Impaired gas exchange) n3asiuuumsmatolsidi

UszAndnm (Ineffective breathing pattern) iiasonnanzdaifanazumannnusaiyss
(W15 RR gawar O2Sat shLanias)

amzmilavums (Imbalanced nutrition: less than body requirements) fiagsomnmuaims
lAsias
wsadaNumMINsalumsananuiaa (Self-care deficit) Wiasonaimsfunazdauinis

i@agsiamsiianmzduaudauwadu (Acute confusion) vi3a Delirium iasoinamzfaibalusias

anl




case scenario

3. msnmaunumswamna (Planning)

ithnsnamswemna: dihmlaaadaonamzunsnfaunnmsiata fduanuiwatlunuilng fianu
$Rnsnatu uasldsumsamsiiaawa
Haanafimanla (Expected Outcomes):

e @heififyanutwasfiaglunumind (BT 36.5 — 37.5°C, HR 60 — 100 bpm, BP 90/60 —
140/90 mmHg, RR 12 — 20 bpm, 02Sat > 96)

hifinmsuasavasnnsiananmsiiaGa (wWu Amdafiude, aanzaaniag, ssduanuidnmus
av)

wr -1 1 - e
sTAuANuiaAnmIATY (ifuas GCS Azuuuinuty
muamisiainntu naz/mialasuansamsmaduiisana
amsaniau (u CRP, Procalcitonin) anad

wamzialuifan (Hemoculture) wuiBauasfsusmi§trusfimanzau




case scenario

4. malfjiinmswenna (Implementation)

1. msiihssTauaszdamsansiiatbanaznnzfan:

dhsshanasfufindyuonubwathelngBa: nn 15-30 wfl Tuthausn viamuanmeiile mnliaafild
Ussifiuniantu

«  Fanammzan: milafu 8a tmdaaan dana (mottling), Hlaamzaamias (< 0.5 mirkg/hr),
capillary refill ime > 2 Jufi, szAuANUSANMULLa JTusisnuLWnaiuf

aualfléfunsimanaaaifaas (IV fluid) muusunisimnoasusndathandanda: iiadnm
susavanhuazudlovnmizanudulafissh

aualiflfumifrusmunnunsininuaduwnd:
«  Wenmunafidmua {nianmﬂﬁmmntunﬂzﬁmﬁa}
o WEhssTaanmsuwen

auamsifiufiadansionnsiia (1Wu Hemoculture, Urine culture) athaans: ialfldnafiuaiush
uasidanenfivnnzau

auagumniayasdihuathaadandn: Hafimiase, rhanuazaiasiems, widsudadhuasimifiuay

flaafumsiisbaiaudia (Hospital Acquired Infection):
«  AuamnaaIusee (Eaanuilams, aeminnda) lul¥ins8aba
«  thiimomsseg drnafiataaaita

Aamunamsasiomadandfjiiifinys: CBC, Electrolyte, Renal function test, LFT,
CRP/Procalcitonin, uaztia Hemoculture athalndBa sisamuunngdmnwuanufialng
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2. msdamsnnzld (Hyperthermia):

Bafaald: fmhaamafivas nhuudoudawu sanaa
aualidniuldminhingaud: mndihadinshauachififahu
maalimaunumsinmnvasuwnd: 1u Paracetamol

widsudaduasiifiuau: mnflanfusininda

3. msdamsmmsfuasuaswinaanuminsalumsalanuiad:
Ussufiussduanudfindy GCS Score uasifufinmsuifsuniasathamhiaua:

Sarhlminzan: Wallasdumizunsnfaumnmsuauu (Wu unanathu, lasdniau) DRATHEE
30-45 aaen mnlififavhy Watalunsmalouazaalamamsaan

nszfumsiuf: waas Mifayafieduna sowfl ussasautheathamiiaus

Saanmmadaulfnnnzay: aou uassahafsanalunanaaiu asdeasuniu

tmmmialumahieiasis=siu: msauagvauniladiuuana mswinazuaai msiuda

4. msauadmilnvums:
Uszfiuanuminsalumsniulasmsmuanms:
Samamsdau dasdha salida USinuilasy wibhiasada: modihaminsomuaald

TufiniSBinuawnsfidihemuls:

momubilEnamulfiiasinn ssauuwnd@ifafiosanms i unsamsmanaaaiiaasd

(TPN) niamsifarmsmamama (NG tube feeding) muanumanzay



case scenario

5. msalafmussuumatiumnalo:

dariuaufsusga 30-45 asen: Wiathulumsunadvanlaawazanms#hdn

Fanadnsazmsmeie: dasimsmale, anudn, msitndufatameals, 1Zuelming
aualflduaanGoumunnumsinmvaaunnsg: (lunsdf 02Sat shaa)
nssfulddihualauazmulofing (deep breathing and coughing exercise) madihadmiiald:

atlasTunTstiasauvuianlassaniay

6. msaluayumamsuainazdalo:

+  wrAl Widals uazifayafiflusdafismdummsuazmsdnm

.+ @alamaifondldidauuaciiidalodie (mnmanzam)




case scenario

5. msusziiiuna (Evaluation)
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muatmsiinniunsali?
Analdans1e Atuniali?
ua Hemoculture 1fluashals nazgihanauavassiamufjinzvialai?

dibauasgnafianmadilaluannsuasunumsinenialai?
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Case based learning

impaired tissue integrity low self esteem
impared unnary elmenot (“iit[;”beij 51OOF) Fj(l t:ter r“]
| [ INnTection

risk of
riSk O]c fO”S knowledge deficit
C“n fluid volume excess
p constipation |

Al group

impaired tissue integrity

activity intolerance
risk of infection ~ ¢ontrel group

risk of falls
knowledge deficit

risk for unstable glucose

Imnaiirect nhvelcol mobilit
impaired physical mobilit

11y

Table 4
Nursing diagnoses of groups.

Al Group

Control Group

(Akutay et al., 2024)

AAh=EOARME

Pain

Risk of infection

Impaired physical mobility
Risk of bleeding

Risk of falls

Risk of infection

Pain

Activity intolerance
Impaired tissue integrity
Impaired physical mobility
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Case based learning

Table 1
Case scenario.

A 72-vear-old woman was brought to the emergency department by ambulance, having fallen while walking in the street. Direct radiography revealed a left femoral neck fracture. She
had diabetes mellitus and hypertension and underwent THA. The patient bled more than expected during surgery and had 200 ml of drainage per hour in the postoperative drainage
follow-up. The patient lost strength in the hip abductor muscles, weakness in the hip adductor muscles, and inability to perform flexion and extension movements.

Fig. 2. Visuals of case (created via DALLE3 Image-Gen).
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Case based learning
Table 3
Case performance evaluation.
Al Control t p
Group group
Mean Mean+SD
+SD
Level of satisfaction with the way 8.80 9.08+£1.45 —-1.32  0.18
the case was handled +1.41
Level of contribution of the way the  8.69 8.67£1.70 0.09  0.92
case was handled to focusing +1.43
The contribution of the way the case  8.80 8.78+1.61 0.09  0.92
was handled to the level of +1.43
interest
Total knowledge test score 7.43 6.90+£1.74 2.19  0.03

+1.58
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virtual reality simulation for deterioration training

Nurse Education in Practice 87 (2025) 104462

Contents lists available at ScienceDirect

Nurse Education in Practice

oo ¥ NN
ELSEVIER journal homepage: www.elsevier.com/locate/issn/14715953

S
Artificial intelligence-enabled virtual reality simulation for clinical _ "‘
deterioration training: An effectiveness-implementation hybrid study

Sok Ying Liaw *'*?, Khairul Dzakirin Bin Rusli °®, Jian Zhi Tan"®, Yan Hui Celestine Wee ,
Nicholas Wee Siong Neo °, Wei Ling Chua ’

Alice Lee Centre for Nursing Studies, Yong Loo Lin School of Medicine, National University of Singapore, Singapore

(Liaw et al., 2025)




Event detection is
Serious AE (cardiac
arrest, unplan ICU)
can be prevented by
recognizing and
responding to earl
clinical signs and
deterioration

MEWS as
the trigger tool

virtual reality simulation

RRS and RRT

Rapid response system structure

!

|

Afferent Limb
Identification of AE B_i,.sk- by__nurse

Event detection

\E Deteriorating

Patient with
un-met needs

:

Administration oversees all functions

:

Data collection and analysis for
process improvement

Efferent Limb
Response nurse
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> unwvgidreadld Il wwndndFnen

Sepsis
Specialized Cardiac team

resources

Rapid response team Stroke team
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Crisis resolved

Anesthesia team

Surgical team




* Ef ' virtual reality simulation

arcnedm

S.Y. Liaw et al. Nurse Education in Practice 87 (2025) 104462

Fig. 1. Artificial-enabled Virtual Reality Simulation. (A) Assess and manage deteriorating virtual patient; (B) Interpretation of assessment tasks using quizzes; (C)

e o

Table 2

Comparison of study outcomes within and between groups.

Experimental group (n = 60) Control group (n = 87)
Pretest Posttest Within Pretest Posttest Within Between group
group group

M M T-value M (SD) M T-value F/T value

(SD) (SD) (p value) (SD) (p value) (p value)
Recognising & responding to clinical deterioration 15.9 18.0 —4.77 16.1 17.9 ~4.35 0.08

(2.79) (2.94) (<0.001) (2.78) (3.35) (<0.001) (0.78)
Communication 2.3 4.1 —8.92 2.4 3.9 -8.19 1.28

(1.15) (1.36) (< 0.001) (1.19) (1.42) (< 0.001) (0.26)
Overall 18.2 22.1 ~7.07 18.6 21.8 ~6.19 0.368

(3.34) (3.85) (<0.001) (3.20) (4.32) (<0.001) (0.55) (Liaw et al., 2025)
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Summary: The future readiness of nurses

-

\.

The future
readiness of nurses

.-'-’

e

4 Al-powered clinical decision support systems

I

Enhancing nursing
practice with Al

F-«‘ Al-enabled patient monitoring and predictive analytics

<

~|r Al-assisted care coordination and workload management

/

Preparing nurses for the
future: Al education and
training

; Integrating Al education into the nursing curriculum
/

4

\ Continuous professional development on Al and

emerging technologies

Ethical considerations
and challenges

/ Ethical implications of Aladoption in nursing practice

L

FIGURE 1 Nurses preparedness for the future.
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\ Overcoming challenges in Al implementation

(Rony et al., 2023, p. 9)
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