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Extended Abstract

Background and Objectives Simulation-based training for intramuscular gluteal injections
is critical to patient safety, particularly to prevent iatrogenic sciatic nerve injury. This research and
development (R&D) study aimed to: 1) develop and evaluate student ratings on the quality,
functionality, and perceived efficacy of a realistic gluteal intramuscular injection training manikin,
and 2) compare students’ injection skill performance and evaluation ratings against established
benchmark criteria.

Methods The study utilizes a research and development design. The sample comprised 45
third- and fourth-year nursing students selected via simple random sampling. The research
instruments included an innovative gluteal injection simulator, a student evaluation questionnaire, and
a behavioral observation scale for intramuscular injection skills. Content validity indices (IOC)
ranged from 0.67 to 1.00, with internal consistency reliability Cronbach’s alpha of 0.78 and 0.89,
respectively. Data were analyzed using frequencies, percentages, means, standard deviations, and

one-sample t-tests.
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Results

1. The simulator’s external layer, made from natural rubber latex, exhibited realistic skin
turgor and clear anatomical landmarks. The internal structure incorporated a fluid drainage system to
facilitate repeated practice.

2. The overall user evaluation rating for the simulator was at the highest level (M = 4.76, S.D.
=0.49)

3. Nursing students' mean skill performance score was significantly higher than the
benchmark criterion of 80 % (M= 97.53, S.D. = 2.62). Furthermore, the overall evaluation rating for
the simulator was significantly higher than the good performance threshold (> 3.50) (M = 4.76, S.D. =
2.62), Which ware statistically significant at .001 level.

Conclusions and Recommendations This innovative simulator is highly effective for
integration into both lab simulations and practical nursing curricula due to its high anatomical fidelity.
Future developments should focus on enhancing the granularity of underlying anatomical structures.

Keywords: Intramuscular injection, Skill training simulator, Nursing education, Simulation

uni
J a =1 1 9 9ya o [
gnsaaivIa 201 nazuTon1enIzniNasITugy YuuumslsIdsuazuinnssy
o a v a a % I X 4
oNITAUTZUVVI MU tazdudsumspaauianssunuemsunndniamawes ldiveaams
Wivnaelsemea (Ministry of Public Health, 2019; National Research and Innovation Policy
Council, 2017) #0AAREINUINGGENSIUIAVTNTBIUT devar Nyl Tuilganangasnisizond
INOAS N ANTTOULFIINTNUATWAUIUIANTTUNIINITNOIIANADVAUOIAIWADINITN
ADUNDIY (College of Nursing Boromarajonani Songkhla, 2024)
= 9 vy tﬂy . . a I o
NINAYNVINAINIUD (Intramuscular Injection: IM) Tagmwizusnaas lnn Wunnyenig
aaNnInganwuLos ualianudssguilosnineglnduuaduilszam Sciatic minmadeAanain

uennvzdawalifienanzunsndougunsviein1snd Gananszn N385 5UNS

P
YA A

1 a { [ I a [ 1 o
WEJ'IU'Iﬁ’E']EI'N%I'IEILLiQ ﬂ'lilﬂ@ﬂ'n%llﬂiﬂ“]ﬁf}@uﬁﬁ'lﬂ'liﬂﬂ’f]\‘]ﬂuulﬂuﬂ@lﬂuﬂ'liﬁmllﬂﬂﬁﬂﬂ'lilluﬂ'l

o o o 4 A Y Y a
DUMI18 (Non — maleficence) LLﬁxﬁﬁﬂﬂﬁﬂTﬂiﬂﬂ%HQﬂ@ﬂ (Beneficence) mmmn@ﬂammm«m{;

v
Y]

o dy o A a =1 ana 1o &
ﬂU@1ﬂ1iﬂ’JﬂLifJiﬂ1’i‘iﬂﬂn$‘Wfﬂi‘ﬂ“ﬂu“ﬂﬂuﬂﬂ!ﬂWW‘H’mIﬂﬂulﬂJmlﬂu (Shan et al., 2019)

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



335

Princess of Naradhiwas University Journal

Y 4

mMItansizeudAuanIuniseisianslaeldudniinye (Simulation / Manikin-Based

U

(Y 1

Training) JUNUIMA1AN081983TUNITEoUMTTOUNIVIAMAATUUNA 91NNITNUNIY

o

IITUNTTUNNMINOIIATEYFARUN MIAN AN DY UT M0 udlo Uz I INuANINUE
Tumssiiianms wiuafennuiule aaderanarannaaiin wazidalomaligEeulain
a ¥ rTa o ' U a . .
wnvzmsaadulad q 1dTagluimaduaseaediio959 (Micallef et al., 2020; Shin et al., 2015)
Y < o =\ o W " Y Aa oA 1 "o a Y o w (=
udaorumsaisiassazianudidy uaielfuansneuadiu Ivydungyde Sinavesuin

Y H
Aanduniioay Innnd luTagiiu 1dun 1) dAumeine liaunsouaaslassadanszgndiesda

. 913 a o Y o a . 1 Y
(Anatomical Landmarks) Ta¥uniniialdsanuy Tasmnizusnu Ventrogluteal site dana 1w

o

1 a Y Y Y @ 9 {
indAne luansoinaniielszitiugaiia (V-shape) 1dod19gndes 2) sudaquazmsidaui

a o

) U ?}’ 4 ol 4 1 4
NITUNTUIAAITN NI "lmmiummnzﬁﬂmmmawuﬁmmmﬁﬂmﬂim"ﬂaﬂqmﬁaﬁ
A o (= o ' = 9 o 9 1
VDUHAITEAY @laamumnmu”lmwmwa BIIAIY uazuﬂmqqmﬂ@mmmmn@mﬂizmﬁ

Y v K o | @ = 9 Y dy A a a
W’Ji]fﬁNW@JH'l?juI?jfﬂ/lﬂ‘]sl3fﬂiﬂ@1fJ'lL"lJ'lﬂﬁ'llILuﬂﬁ$TWﬂL’diJE)ui]iﬂi]'lﬂﬂ'NW15']‘55511%']@]

U

Y

Y
‘ﬁﬁTﬂi\‘lﬁiNé}Ni’J\WINﬂTEJ’JﬂTﬂL!MHfJo”I W%@M@]ﬂ@]\ﬁgﬂﬂ‘ﬂ@ﬁﬂaﬂﬁi%ﬂ?ﬂﬂl@ﬁlﬁﬁﬁ@@ﬂgﬂ”lﬂuﬂﬂ

[

Yy

9 9
Lﬁ@i@\ﬁ‘ﬂﬂ”lisl,ﬂl)'\i”lu‘ﬂ)’”lulﬁjﬂ”l’JuTu wianssutuenvnvzyearyesinelumsisounisaounas

' Y
LW?J’]JSgﬁ“VI‘ﬁﬂTWﬂ”liﬂﬂﬂﬂ‘]elﬁ’l”lx‘]ﬂﬁuﬂﬂ]@\‘]uﬂﬁﬂHTWﬂTUTﬁLLg’J ﬂﬁ%ﬁﬂﬁﬂﬁunuﬂﬁﬂﬂ‘%@ﬂTﬂ

agtlszing apuausIgNEMan MINaUILIanTTNgUNINEE195TY

%

agilszasn

A o o S = Yy 9 & A a
1. I,Wf]ﬂ'l‘i“l/‘l@lu1u'3§lﬂi‘iil’ljul?jﬂﬂﬂ‘lelzﬂ'l'iﬂﬂ81L"ll'lﬂﬁ'liJLl!f]ﬁ$IWﬂLﬁ1]@Uﬁ]5\1

A a o 2 Yy 9 & Y o = Y
2. LW’E]LIGEJUWIElﬂﬂﬂ‘lel$ﬂ1iﬂ@81lﬂl1ﬂﬁ1hlu@ﬁ$IWﬂ %1ﬂﬂ1iﬁl‘]ﬂ”iuNﬂﬂﬂ‘]ﬁ%ﬂﬁ'ﬂ@ﬂu"lﬂ

q

Y
nduiloas Tnniuinuaidesas 80
A = a A | = Y] = F) 9 dy o d A o
3 enfSsudisulsgninaruilninuzmaiagudinduniioas Tnndunasinuaasluszay

=

sl > 3.50)

NSOUNUINANTTIVE

ee

E4
awv I (% a o @
MsAn1IdeAsTItAnY M uanEUENMITIToUaZHAUI (Research and Development ; R&D)
14 a < a { A o
Tao1lszgna lHuiAaues Borg and Gall (1979) iHunseuuuifauiasgiuiiontiunldluns
WALUIANTSH W30 / UIANTTUNTEIUNMTHOUNNNMTNOIUIA0EININ NTIZTUM TN

I a . A~ ¥ [ o a v
1299513952V (Systematic Cycle) NUN1INAT0U 41 tazivlgsaunang udalseiny

NIAINHIINENBEUIIBNAIVUATUNS T 18 DITUA 3 Heney — B1AN 2569



336

Princess of Naradhiwas University Journal

A Y

Yy @ o 1 o =3 Y Y dy
UYsznoudie szezil 1 Msadiaziauuianssuuininyznisaasudinduioas Tun
Taeldulfameanungu{n1500nD (Design Theory) (Richey & Klein, 2007) 1A8111 4015
o A A o o I g' 1 a o
autumsluszozi 1 Mmsadaazwauianisy eondu 4 Tuaeu laun 1) msdmaznilym
HazANNABIMIUSUNMSEous 2) MitmuateimuauazeenuuyInsedsuiusiaouaiou
349 3) MIAdNYUAULDUINGINIIETTUANT oUTTUDTEUIBVEIKAD Ay 4) n1sszidiu

[ = Qld' A I Y o A ] o a
vazdSulgesnuamyuiln Tasdizedmey e ld laudanssuniinnumiudinianediniauay
muzunmsit luneaeuFinaassao 1 szezh 2 dsedninauianssuuilninygnis

2 .
aeutndiioas Inn (Figure 1)

Figure 1 Conceptual framework
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Figure 4 Hip model fitted with a drainage tube to simulate fluid/medication drainage
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Figure 5 Innovation of a hip model for intramuscular injection skill training
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Figure 6 Innovation of a hip model and equipment for intramuscular injection skill training
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Figure 7 Innovation of a hip model for intramuscular injection skill training
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Table 1 Means and standard deviations of student ratings on realism, functionality, skill learning

outcomes, and overall satisfaction toward the realistic gluteal intramuscular injection training manikin

(n=45)
Evaluation list M S.D. Level
1. Realism 4.62 0.56 Very high
2. Functional Aspect 4.83 0.47 Very high
3. Learning Outcomes in Skill Training 4.75 0.48 Very high
4. Overall Satisfaction 4.84 0.45 Very high
Sum 4.76 0.49 Very high
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Table 2 Shows the means and standard deviations of the effectiveness of the realistic gluteal

intramuscular injection training manikin, Categorized by Item

Evaluation list M S.D. Level
Realism 4.62 0.56 Very high
1. The external appearance of the manikin looks realistic. 4.76 0.43 Very high
2. The texture of the manikin's skin provides a realistic feel in terms
4.56 0.58 Very high
of softness and tension.
3. The gluteal muscle provides a realistic tactile sensation during
4.56 0.68 Very high
needle insertion.
Functional Aspect 4.83 0.47 Very high
4. The injection site is clearly visible. 4.73 0.53 Very high
Evaluation list M S.D. Level
5. The simulator is convenient to handle and transport. 4.84 0.36 Very high
6. The simulator is durable for repeated practice. 4.80 0.54 Very high
7. The simulator is easy to clean. 4.84 0.51 Very high
Learning Outcomes in Skill Training 4.75 0.48 Very high
8. Allows for accurate and clear practice of measuring and identifying 4.71 0.50 Very high
the injection site.
9. Enables realistic practice of needle insertion and withdrawal
4.76 0.48 Very high
techniques.
10. Helps increase confidence for actual clinical practice. 4.78 0.47 Very high
Overall Satisfaction 4.84 0.45 Very high
11. Overall satisfaction with the intramuscular gluteal injection
4.84 0.45 Very high
training simulator.
Sum 4.76 0.49 Very high
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Table 3 Shows the number and percentage of intramuscular gluteal Injection skills using the realistic

gluteal intramuscular injection training manikin (n = 45)

Intramuscular Gluteal Injection Skills n %

Good level 45 100.00
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Table 4 Shows comparison of intramuscular gluteal injection skills and effectiveness of realistic

gluteal intramuscular injection training manikin with the Established Criteria (n = 45)

p-value
Variables Criteria M S.D. t df
(1-tailed)
Intramuscular Gluteal 80 % 97.53  2.62  249.624 44 <.001
Injection Skills
Effectiveness of realistic gluteal >3.50 4.76 .49 87.333 44 <.001

intramuscular injection training
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