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Abstract
Background: Newborns face high mortality in the first minutes of life due to insufficient immedi-
ate care. Competent neonatal resuscitation is essential, yet nursing students often have knowledge
gaps. Structured, evidence-based teaching is crucial. The study aimed to evaluate the effectiveness
of Gagné’s instructional approach in enhancing nursing students’ knowledge of neonatal resusci-

tation.

Methods: A non-randomized, quasi-experimental study was conducted with 60 fourth-year nurs-
ing students (30 per group). Knowledge was assessed using a 50-item questionnaire (KR-20 =
0.79) at baseline, 14th, 30th, and 60th days post-intervention. The experimental group received
Gagné’s Nine Events of Instruction. Data were analyzed using Chi-square tests, Fisher’s Exact

tests, and two-way mixed ANCOVA, with adjustment for gender (p < 0.05).

Results: Baseline characteristics were similar between groups except for gender and residence.
Pretest knowledge was low and comparable. Post-intervention, the experimental group showed
significant improvement. Mixed ANCOVA indicated a strong Time *x Group effect (p < 0.001) and
minimal Time * Gender effect, showing learning gains were independent of gender, and confirm-

ing the effectiveness of Gagné’s approach.

Conclusion: Gagné’s Nine Events of Instruction significantly enhances neonatal resuscitation
knowledge among nursing students, enhancing their readiness to apply critical concepts. Adop-
tion of this instructional approach is encouraged to strengthen knowledge retention and support

effective learning.
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Introduction

The birth of a newborn is a hopeful milestone,
yet the neonatal period, the first 28 days, re-
mains the most critical for survival and long-
term health. (1)Globally, about 2.3 million
newborns die annually, nearly one million
within the first 24 hours of life, underscoring
the urgency of effective newborn care. Major
causes include prematurity, asphyxia, infec-
tions, and congenital disorders, many of which
are preventable with timely and skilled inter-

ventions. (2)

In developing countries such as India, neonatal
mortality remains a major public health con-
cern. UNICEF (2020) reports that over 50% of
infant deaths occur within the first month, with
around 40% happening during labor or within
24 hours after birth. Wide regional disparities
persist, highlighting the need for quality intra-
partum and immediate postnatal care.(3) Neo-
natal resuscitation is a crucial life-saving inter-
vention that can reduce these preventable
deaths and

when performed effectively

promptly.

At birth, while most newborns establish spon-
taneous respiration within seconds, about 5%
require positive-pressure ventilation, and a
smaller proportion need advanced resuscita-
tion. (4). Inadequate or delayed response can
lead to serious complications or death, empha-
sizing the importance of skilled healthcare pro-
viders. (5) Nurses and nursing students, as

frontline caregivers, play a pivotal role in initi-

ating neonatal resuscitation, particularly in

low-resource settings. (6)

Despite formal education, nursing students
often exhibit a persistent “know—do gap,”
wherein theoretical knowledge does not con-
sistently translate into confident clinical per-
formance. This gap manifests as poor skill
retention, low confidence in performing neo-
natal resuscitation, and inadequate prepared-
ness for real-life scenarios. (7) Research indi-
cates that many nurses and nursing students
lack the necessary knowledge and skills in
neonatal resuscitation, which may hinder
their capacity to deliver timely, life-saving

care during childbirth.

Bridging this gap requires teaching strategies
that actively integrate cognitive, psychomo-
tor, and affective domains, linking theory to
practice for meaningful learning. (8) Conven-
tional Neonatal Resuscitation Program (NRP)
training typically relies on simulation tools
and skilled instructors; however, these re-
sources may not be consistently available
across institutions. (7) To overcome these
challenges, = Competency-based, student-
centered teaching approaches are increasingly
recommended to link theory to practice and
enhance new nurses’ confidence in clinical

performance. (9,10)

Among innovative instructional models, Rob-
ert Gagné’s Nine Events of Instruction offers
a structured, learner-centered framework that

bridges theory and practice (11,12). Grounded
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in both behavioural and cognitive theories, it
creates internal and external learning condi-
tions that promote intellectual skills, verbal in-
formation, motor skills, and professional atti-
tudes (13,14). The nine sequential instructional
events: gaining attention, informing learners of
objectives, stimulating recall, presenting con-
tent, providing guidance, eliciting performance,
giving feedback, assessing performance, and
enhancing retention and transfer, ensure sys-

tematic learning (15-18).

This model aligns with neurocognitive learning
principles, strengthening attention, memory,
and skill application. (19,20) Evidence supports
its effectiveness in enhancing engagement and
performance in health professions education.
(21-23), though its application in neonatal re-
suscitation training among nursing students is

limited.

In this study, the experimental group of nursing
students received structured instruction guided
by Gagné’s Nine Events to improve knowledge
retention and practical application in neonatal
resuscitation. The study evaluates the effective-
ness of this learner-centered approach and its
potential to strengthen nursing education and

enhance students’ clinical preparedness.
Materials and methods

Design and participant

A quasi-experimental, non-randomized control
group study was conducted at Thasiah College
of Nursing and Sree Ramakrishna College of

Nursing in Tamil Nadu, India, from October to
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December 2024. A total of 60 fourth-year
B.Sc. Nursing students were recruited via
purposive sampling (30 per group). One col-
lege was assigned as the experimental group
and the other as the control group based on
feasibility and logistical considerations.
Measures were implemented to prevent cross-
contamination, ensuring that intervention ma-
terials and teaching were delivered only to the
experimental college, with no sharing of ma-
terials between institutions during the study

period.

Inclusion criteria included informed consent
and availability during data collection. Exclu-
sion criteria included students from lower ac-
ademic years, absence, illness, or unwilling-
ness to participate. Sample size was calculat-
ed using G*Power 3.1.9.7 for a two-tailed
independent t-test (power = 0.80, a = 0.05,
Cohen’s d = 0.80), yielding a minimum of 26
participants per group. Accounting for 10%
attrition, 30 participants per group were en-
rolled. All completed the study.

Intervention procedure

The day after the pretest, the experimental
group was split into three groups of 10 stu-
dents each, receiving neonatal resuscitation
education and training based on Gagné’s Ap-
proach. The intervention was delivered over
three consecutive days, with two sessions per
day, each
6

contact time. The sessions were structured

lasting 60 minutes, totalling

sessions and 360 minutes (6 hours) of
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progressively enhance the nursing students’
knowledge and practical skills in neonatal re-

suscitation.
Experimental Group

The experimental group received structured ne-
onatal resuscitation training based on Gagné’s
Nine Events of Instruction over six sessions. In
Session 1, learners’ attention was captured us-
ing neonatal resuscitation images (Gaining At-
tention), the learning objectives were communi-
cated (Informing Learners of Objectives), and
prior knowledge, including fetal circulation,
physiological changes after birth, and APGAR
scoring, was reviewed (Stimulating Recall of
Prior Learning). The session also included in-
struction on the definition, indications, key be-
havioral skills, preparation, necessary equip-
ment, and initial steps of neonatal resuscitation

(Presenting the Stimulus).

In Session 2, detailed teaching was provided on
positive pressure ventilation, endotracheal intu-
bation, chest compressions, medication admin-
istration, stabilization of preterm infants, post-
resuscitation care, and the neonatal resuscita-

tion algorithm (Presenting the Stimulus).

Sessions 3 and 4 focused on demonstrations of
practical skills, including initial steps of new-
born care, positive pressure ventilation, endo-
tracheal intubation, chest compressions, and
the

medication administration (Presenting

Stimulus).
In Session 5, students’ doubts and questions

were addressed (Providing Learning Guidance).

they practiced neonatal resuscitation skills un-
der minimal supervision (Eliciting Perfor-
mance), and received immediate constructive
feedback from instructors and peers (Providing
Feedback).

In Session 6, individual student performance
was assessed (Assessing Performance), key
points were reinforced, and instructions for
further practice were given to promote reten-
tion and transfer of skills to clinical settings
(Enhancing Retention and Transfer). Finally,
students’ learning was evaluated through a

feedback questionnaire.

The intervention schedule was as follows:
Group I completed Sessions 1 and 2 on Day 1,
Sessions 3 and 4 on Day 2, and Sessions 5 and
6 on Day 3. Group II participated in Sessions 1
and 2 on Day 1, Sessions 3 and 4 on Day 4,
and Sessions 5 and 6 on Day 5. Group III at-
tended Sessions 1 and 2 on Day 1, Sessions 3
and 4 on Day 6, and Sessions 5 and 6 on Day
7. This structured approach allowed for pro-
gressive learning, hands-on practice, and as-
sessment of neonatal resuscitation Knowledge.
A
Knowledge Questionnaires, was conducted on
the 14th, 30th, and 60th day of the intervention

post-test, using the same Structured

to assess the participants' neonatal resuscita-
tion Knowledge. To minimize potential recall
bias and practice effects, the order of questions
was randomized at each administration. Paral-
lel forms were not used; however, the spacing
between assessments was intended to reduce

memory of specific items.
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Instruments

A structured paper-based self-report question-
naire was used to collect demographic infor-
mation, including socio-demographic, clinical
competency  variables, and  Structured
Knowledge Questionnaires on Neonatal Resus-
citation. Each is described in the following.
Socio-demographic and clinical competency

variables:

The demographic section collected information
such as age, gender, religion, place of residence
during studies, and the percentage of marks
obtained in the third-year university examina-
tion. The clinical competency section inquired
about prior knowledge of neonatal resuscitation
and its sources. It also gathered details regard-
ing previous training in neonatal resuscitation,
including the source of training, duration of
labor room and NICU postings, and whether
participants had witnessed neonatal resuscita-
tion during their clinical experience. Addition-
ally, participants were asked whether they had
performed neonatal resuscitation on newborns
during clinical practice and the type of hospital
where their clinical training took place. The

Content Validity Ratio score was 0.95.
Structured Knowledge Questionnaire:

This section included 50 multiple-choice ques-
tions (MCQs) designed to evaluate knowledge
of neonatal resuscitation. Each correct answer
earned 1 point, making the total score range
from 0 to 50. Knowledge levels were divided
into five categories based on percentage scores

for reporting purposes. A score below 19% in-

dicated extremely poor knowledge, while
scores from 20% to 39% were classified as
poor. Participants scoring between 40% and
59%

knowledge, and those with scores from 60%

were considered to have average
to 79% were regarded as having good
knowledge. A score above 80% reflected ex-
cellent knowledge. These categories were ar-
bitrary, as parametric analyses were conduct-
ed using continuous scores. Face and content
validity were confirmed to validate the instru-
ment by 10 experts, including 8 nursing ex-
perts and 2 neonatologists, with a Content Va-
lidity Ratio score of 0.98. A pilot study with
10 nursing students was conducted to assess
clarity and feasibility. The Reliability was ini-
tially determined in the pilot sample, meas-
ured by the Kuder—Richardson (KR-20), with
a value of 0.79, with a 95% confidence inter-
val of 0.72 to 0.81, indicating good internal
consistency. Reliability was subsequently con-
firmed in the main study sample, demonstrat-
ing consistent internal consistency and sup-
porting the questionnaire’s stability for repeat-

ed use.
Statistical analysis

Data were analyzed using SPSS version 25.
de-

mographics, clinical competency characteris-

Descriptive  statistics ~ summarized
tics, and knowledge scores. Group homogene-
ity was tested using the Chi-square and Fish-
er’s Exact tests. Changes in knowledge over-
time were

mixed ANCOVA, with gender included as a

evaluated wusing a two-way
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covariate and Greenhouse-Geisser correction
applied where sphericity was violated. A p-

value < 0.05 was considered significant.

Results

Baseline characteristics showed no significant
differences in age (p = 0.929), with 83% of the
experimental group and 87% of the control
group aged 21-22 years, or academic perfor-
mance (p = 0.871), with 70% of both groups
scoring 61-70% in third-year university exami-
nations. Significant differences were observed
in gender (p = 0.011), with the experimental
group comprising 23% males and 77% females,
while the control group was entirely female,
and in place of residence (p = 0.024), with 20%
of the experimental group being day scholars

compared to 100% hostelers in the control

178

group. No significant differences were found
in religion (p = 0.307), prior knowledge of
neonatal resuscitation (p = 0.519), or previous
training (p = 0.519), with all participants re-
porting knowledge primarily from lectures (77
—83%) or lecture-workshop combinations (17
—23%). Clinical exposure was comparable,
with all participants completing over 15 days
in labor room postings and 11-15 days in
NICU postings at private hospitals. Exposure
to witnessing neonatal resuscitation was simi-
lar (p = 0.190), with 33% (experimental) and
40% (control) reporting observation, and no
participants had independently performed the
procedure (Table 1). The comparability across
most variables supports the study’s design va-

lidity.
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Table 1: Between-group Comparison of Demographic and Clinical Competence Characteristics
of the Participants (N = 60)

Variables Category Experimental Control P-value
n (%) n (%)
Age (years) 21 12 (40) 12 (40) 920%*
22 13 (43) 14 (47)
23 507) 4 (13)
Gender Male 7(23) 0(0) O11%*
Female 23 (77) 30 (100)
Religion Hindu 18 (60) 20 (67) 307*
Christian 9(30) 10 (33)
Muslim 3 (10) 0(0)
Place of stay Hosteler 24 (80) 30 (100) .024*
Day Scholar 6 (20) 0(0)
Academic perfor- <60% 3 (10) 2(7) BT71%*
mance (3rd year) g1 700, 21 (70) 21 (70)
71-80% 6 (20) 7 (23)
>80% 0(0) 0(0)
Sources of Lecture 23 (77) 25 (83) S19%*
knowledge Lecture + Workshop 7 (23) 5(17)
Previous training in ~ Yes 7(23) 5(17) S19%*
neonatal resuscita-
tion No 23 (77) 25 (83)
Sources of training ~ Laboratory 0(0) 0(0) S519%*
Workshop 7 (100) 5 (100)
Duration of Labor >15 days 30 (100) 30 (100) -
Room posting
Duration of NICU 11-15 days 30 (100) 30 (100) -
posting
Witnessed neonatal ~ Yes 10 (33) 12 (40) .190**
resuscitation
No 20 (67) 18 (60)
Type of hospital for  Private 30 (100) 30 (100) —

clinical training

* Fisher’s exact test; ** Chi-square test
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Knowledge levels at baseline showed compara-
ble deficits, with 70% of both groups scoring in
the low knowledge range (20-40%) and mean
scores of 16.9 + 4.97 (experimental) and 15.6 +
4.63 (control). No participants had excellent
(>80%) or good (60—80%) knowledge, and 7%
(experimental) and 13% (control) had extreme-
ly low knowledge (<20%). Following the inter-
vention, the experimental group demonstrated
significant improvement. In post-test 1, 23%
achieved excellent knowledge, 70% reached
good knowledge, and the mean score rose to

38.1 + 3.85, while the control group remained

unchanged (70% low, mean: 15.2 + 4.59). In
post-test 2, the experimental group maintained
17% excellent and 63% good knowledge
(mean: 36.1 £ 5.70), while the control group
had 10% extremely low and 73%
knowledge (mean: 15.4 £ 4.51). By post-test

low

3, the experimental group retained 17% excel-
lent and 60% good knowledge (mean: 34.9 +
6.07), indicating a slight decline, while the
control group showed 77% low and 10% ex-
tremely low knowledge (mean: 15.2 = 4.11).
(Table 2)

Table 2: Comparison of Knowledge Level on Neonatal Resuscitation Among Nursing Students

in Experimental and Control Groups Across Time (N = 60)

Pretest Post-test 1 Post-test 2 Post-test 3
Knowledge Level
EG CG EG CG EG CG EG CG
Excellent
Knowledge n (%) 0 (0%) 0(0%) 7(23%) 0 (0%) 5(17%) 0 (0%) 5(17%) 0(0%)
(>80%)
Good 19 18
Knowledge n (%) 0(0%) 0(0%) 21(70%) 0 (0%) 0 (0%) 0 (0%)
(60-80%) (63%) (60%)
Average 5 5
Knowledge n (%) 7(23%) (17%) 2 (7%) 5(17%) 6(20%) (17%) 723%) 4(13%)
(40-60%)
Low
21 21 22 23
Knowled % 0 (0% 21 (70%) 0 (0% 0 (0%
oo dony " ) (0% (70%) 0O (70%)  0(0%) (7394 0% (779%)
Extremely
L 4
K(r):c))vwle dee n (%) 2((7%) (13%) 0 (0%) 4(13%) 0 (0%) 3(10%) 0 (0%) 3 (10%)
(<20%)
Mean < SD 169 + 156+ 381+ 152+ 36.1 £ 154+ 349+ 152+
4.97 4.63 3.85 4.59 5.70 4.51 6.07 4.11

n = Frequency, % = Percentage, EG = Experimental Group, CG = Control Group
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Shapiro—Wilk tests confirmed that neonatal re-
suscitation knowledge scores were approxi-
mately normally distributed for both experi-
mental and control groups across all time
points (p > .05). Mauchly’s test indicated a vio-
lation of sphericity (¥*(5) = 44.417, p < .001),

and Greenhouse—Geisser corrected degrees of

freedom were applied in all within-subjects
analyses. Levene’s tests confirmed homogene-
ity of variances for all posttests, with Posttest
3 showing a minor deviation (p =.013). Over-
all, the assumptions were adequately met, sup-
porting the validity of the ANCOVA results.
(Table 3)

Table 3. Assumption tests for neonatal resuscitation knowledge scores before mixed ANCOVA

(controlling for gender) (N=60)

Effect / Source df Statistic / Test p

Shapiro—Wilk (Pretest) 30,30 Exp: .955, Ctrl:.958  Exp: .223; Ctrl: .283
Shapiro—Wilk (Posttest 1) 30,30 Exp: .951, Ctrl:.964  Exp: .185; Ctrl: .381
Shapiro—Wilk (Posttest 2) 30,30 Exp: .938, Ctrl:.944  Exp: .082; Ctrl: .118
Shapiro—Wilk (Posttest 3) 30,30 Exp: .955, Ctrl:.942  Exp: .226; Ctrl: .105
Mauchly’s Test (Time) — v}(5)=44.417 <.001
Greenhouse—Geisser € — GG = .665 —

Levene’s Test (Pretest) 1,58 197 .658

Levene’s Test (Posttest 1) 1,58 569 454

Levene’s Test (Posttest 2) 1,58 2.126 150

Levene’s Test (Posttest 3) 1,58 6.523 013

p < .05 indicates statistical significance; p < .001 indicates highly significant. Exp = Experimental group, Ctrl
= Control group; GG = Greenhouse—Geisser corrected df.

The mixed ANCOVA results indicate that
Gagné’s Nine Events of Instruction significant-
ly improved neonatal resuscitation knowledge
over time. Multivariate tests (Pillai’s Trace)
showed a significant main effect of Time (F(3,
55) =26.675, p <.001, n* =.593) and a signifi-
cant Time x Group interaction (F(3, 55) =
539.489, p < .001, n* = .967), demonstrating
that knowledge scores increased differently in

the experimental and control groups. The Time
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x Gender interaction was not significant (F
(3, 55) =2.299, p = .088, n* = .111), indicat-
ing that gender did not significantly influ-

ence learning outcomes.

Within-subjects analyses with Greenhouse—
Geisser correction confirmed significant ef-
fects of Time (F(1.995, 113.697) = 27.436, p
< .001, 0> = .325) and Time x Group (F
(1.995, 113.697) = 457.872, p < .001, n*

=.892). Contrasts revealed significant linear
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(F =28.799, p <.001, n?> = .412) and quadratic
trends (F = 46.326, p < .001, n? = .434), indi-
cating knowledge increased over time with
some curvature. Time x Group contrasts were
highly significant across linear, quadratic, and
cubic effects (all p < .001, n* = .818-.946),
confirming a robust intervention effect.

Between-subjects analyses showed a signifi-
cant effect of Group (F(1, 57) = 148.065, p

<.001, n? = .722), while gender as a covariate

was not significant (F(1, 57) = 1.627, p
= .207, n* = .028), highlighting that the in-
structional approach, rather than gender, was
the primary determinant of posttest knowledge
gains. Overall, these findings strongly sup-
port the effectiveness of Gagné’s Nine Events
of Instruction in enhancing neonatal resuscita-
tion knowledge among nursing students, with
very large effect sizes and high observed pow-

er. (Table 4)

Table 4: Effects of Gagné’s nine events of instruction on neonatal resuscitation knowledge

(Mixed ANCOVA, Controlling for Gender)

Effect / Source df F p Par- Observed
tial n> Power
Multivariate Tests (Pillai’s Trace)
Time 3,55 26.675 <.001 .593 1.000
Time X Gender 3,55 2.299 .088 11 .549
Time x Group 3,55 539.489  <.001 .967 1.000
Within-subjects effects (GG corrected)
Time 1.995,113.697 27.436 <.001 .325 1.000
Time x Gender 1.995,113.697 3.593 031 .059 .655
Time x Group 1.995, 113.697 457.872  <.001 .892 1.000
Within-Subjects Contrasts
Time Linear 1 28.799 <.001 412 1.000
Time Quadratic 1 46.326 <.001 .434 998
Time Cubic 1 4.180 .046 .064 491
Time x Gender Linear 1 5.145 .027 146 .866
Time x Gender Quadratic 1 2.213 142 .037 310
Time % Gender Cubic 1 211 .648 .004 074
Time x Group Linear 1 343.150 <.001 .863 1.000
Time x Group Quadratic 1 1006.940 <.001 .946 1.000
Time x Group Cubic 1 256910 <.001 .818 1.000
Between-Subjects Effects
Intercept 1,57 55.244 .000 492 1.000
Gender (covariate) 1,57 1.627 207 .028 241
Group 1,57 148.065

p <.05 indicates statistical significance; p < .001 indicates highly significant.
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The adjusted means indicate that neonatal re-
suscitation knowledge increased substantially
in the experimental group following Gagné’s
Nine Events of Instruction, while scores in the
control group remained largely unchanged. The
experimental group showed the largest gain at
Posttest 1 (37.83 £+ 0.80) compared to the con-
trol group (15.50 £+ 0.80), with a very large be-
tween-group effect size (Cohen’s d = 5.10).

Although scores in the experimental group
declined slightly at Posttests 2 and 3, they re-
mained markedly higher than those in the con-
trol group, with Cohen’s d values of 3.79 and
3.56, respectively. These results demonstrate a
sustained impact of the instructional approach
on knowledge acquisition, regardless of gen-
der. (Table 5)

Table 5. Adjusted Means and Between-Group Effect Sizes for Neonatal Resuscitation Knowledge

Across Time (N = 60)

Time Experimental Control Group 95% CI 95% CI Cohen’s d
Point gé?up (Mean = (Mean £ SE) (Exp) (Ctrl)

Pretest 16.78 £0.92 15.69 + 0.92 14.95-18.62 13.85-17.52 -

Posttest 1 37.83 £ 0.80 15.50 £ 0.80 36.23-39.43  13.90-17.10 5.10
Posttest2  35.68 = 0.96 15.79 £ 0.96 33.76-37.60 13.87-17.71 3.79
Posttest 3 34.46 +0.97 15.61 £0.97 32.51-36.40 13.67-17.55 3.56

Means are adjusted for gender. Cohen’s d represents the between-group effect size at each posttest; not applicable

() for Pretest.

Discussion

This study demonstrates the significant impact
of Gagné’s Nine Events of Instruction on en-
hancing and sustaining nursing students’
knowledge of neonatal resuscitation. Partici-
pants in the experimental group achieved sub-
stantial and enduring knowledge gains post-
intervention, while the control group showed
no significant improvement. Mixed ANCOVA
confirmed a strong Time X% Group effect (F
(1.995, 113.697) = 457.872, p < .001, n* =
0.892) with minimal influence of gender (F
(1.995, 113.697) = 3.593, p=.031, n* = 0.059),

indicating that the instructional design, rather

than participant demographics, primarily
drove learning outcomes. These findings af-
firm the value of evidence-based, structured
instructional frameworks that are grounded in
cognitive psychology. Gagné’s model offers a
sequential learning pathway that captures at-
tention, facilitates information processing, and
promotes long-term retention, which is espe-
cially beneficial for the mastery of procedural

skills in clinical contexts. (24)

These findings align with prior evidence
framework
skills,

transfer in health professions education

showing Gagné’s improves

knowledge, practical and learning
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(standardized mean differences up to 1.83, p
<.00001) (9). Although the literature specifi-
cally applying Gagné’s framework to neonatal
resuscitation in recent years is limited, broader
research supports its effectiveness across di-
verse nursing specialties, including respiratory
and critical care. (25), operating room training,
neurosurgery, general surgery (9), Mental
Health Nursing (26), and in Oncology nursing
(27). The model has also been effective in ob-
stetric emergency simulations, (15) and geriat-
ric care training during the COVID-19 pan-
demic (28), illustrating its versatility in trans-
lating theoretical knowledge into procedural
competence. Hybrid and scenario-based ap-
proaches integrated with Gagné’s framework
have consistently enhanced learner confidence,
engagement, and performance in high-stakes

settings. (24)

Beyond nursing, Gagné’s approach has been
successfully applied in pharmacy education for
medication management, (12)design of special
care dentistry educational activity (29), physio-
therapy for motor skill training, and medical
education contexts, including A-scan biometry,
vestibular disorder education, and preoperative
diabetic patient management (30,31,13,32)
These applications further underscore the mod-

el’s adaptability across healthcare disciplines.

The baseline deficits in neonatal resuscitation
knowledge observed in this study are consistent
with prior research highlighting gaps among

healthcare students before structured training

(33,34). Such deficits are concerning, given
the critical nature of neonatal resuscitation,
where timely and competent intervention is
essential. The significant post-intervention
improvements in the experimental group, cou-
pled with demographic parity between groups,
indicate that the knowledge gains were at-
tributable to the instructional design rather
than external factors. Although minor demo-
graphic differences were present, controlled
intervention conditions and statistical adjust-
ment for gender minimized potential con-

founding effects.

The sustained knowledge retention observed,
despite a modest decline at later post-tests,
aligns with findings from other clinical do-
mains, where knowledge decay occurs with-
out periodic reinforcement. (35). While the
effect sizes were very large, it is important to
note that repeated testing using the same in-
strument may have contributed to some infla-
tion of scores. Nevertheless, the randomiza-
tion of question order and spaced assessments
helps mitigate recall bias and practice effects.
The adaptability of Gagné’s framework to
modern educational approaches, such as mi-
crolearning and digital platforms, offers po-
tential strategies for sustaining knowledge and

skills over time. (36).

The alignment of Gagné’s instructional events
with natural cognitive processes facilitates
meaningful learning, enabling learners to

acquire, consolidate, and transfer complex
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knowledge efficiently. This study shows that
structured, learner-centered instruction im-
proves long-term knowledge in critical clinical
skills. Curriculum designers can use sequential,
cognitively aligned strategies to help students
apply knowledge in practice. Even in resource-
limited settings, such approaches enhance
knowledge, skill, confidence, and performance.
Overall, the findings support the broader appli-
cation of Gagné’s Nine Events of Instruction in
nursing education. The framework’s sequential,
cognitively aligned design facilitates rapid
knowledge acquisition, procedural skill devel-
opment, and long-term retention, making it par-
ticularly suitable for high-stakes, skill-intensive
domains such as neonatal resuscitation. By ad-
dressing critical gaps in both cognitive and psy-
chomotor competencies, this instructional ap-
proach contributes to developing safe, compe-
tent, and confident nursing practitioners.
Conclusion

Gagné’s instructional model significantly out-
performs traditional methods in improving neo-
natal resuscitation knowledge among nursing
students. Aligning instructional strategies with
cognitive processes and incorporating struc-
tured practice, the model supports deeper un-
derstanding and sustained knowledge retention.
Adoption of this instructional framework in
nursing education may enhance learner prepar-
edness and confidence in managing neonatal
resuscitation scenarios, which could potentially
contribute to improved clinical practice and

neonatal outcomes.
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Limitations and Recommendations

This study focused solely on knowledge out-
comes and did not evaluate psychomotor
skills or real-world clinical performance, lim-
iting its direct applicability to clinical practice.
Conducted within a single institution with a
relatively small, regionally based sample, the
findings may have restricted generalizability,
and unmeasured institutional or environmental
factors could have influenced outcomes. The
repeated administration of the same 50-item
questionnaire across all time points may have
introduced recall bias or practice effects, po-
tentially inflating scores despite spaced testing
intervals. Future research should evaluate
skills using Gagné’s model, employ multi-
center designs to enhance generalizability,
compare Gagné’s model with other active
learning strategies (e.g., Learning Science-
Based Pedagogical Design Model [LSPPDM],
virtual reality), and assess long-term
knowledge retention and translation to clinical
practice. Additionally, exploring digital tools
and blended learning approaches may provide
scalable, resource-efficient methods to en-
hance instructional delivery, particularly in
resource-limited settings. Addressing these
areas in future studies will strengthen evi-
dence for both cognitive and psychomotor
outcomes in neonatal resuscitation education.
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