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Objectives: This study developed and implemented a scenario-based training program to strengthen response
competencies of teachers in early childhood care and educational institutions for gastrointestinal, skin, and
respiratory infections in practice. The effectiveness of the program was evaluated using Kirkpatrick's four-level
model. Methods: A mixed-methods design was employed, combining quantitative surveys and qualitative
interviews. A total of 817 teachers completed the 2022 infectious disease response training by the Korea Disease
Control and Prevention Agency. Among them, 811 completed both pre- and post-1 surveys, 94 responded to the
post-2 survey, and 9 participated in focus group interviews for qualitative evaluation. Results: The mean
satisfaction score was 4.34+0.63 out of 5, and knowledge significantly improved (/=15.40, p{.001). Competency
scores increased from 83.58+7.66 at baseline to 92.83+6.05 and 90.86+5.88 at post-1 and post-2 (#=51.59,
p<.001). Workplace application scores averaged 3.82+0.86 at the individual level and 4.21+0.75 at the
organizational level, while organizational contribution was 4.28+0.56. Qualitative findings identified standardized
guidelines, case-based checklists, Q&A, and expert consultation as facilitators. Conclusion: The program was
associated with positive changes in knowledge, competency, practical application, and organizational
contribution. The results indicate the potential to establish a sustainable infection control education system
grounded in standardized guidelines and case-based learning.
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(Table 1) Research design of evaluation and operational definition

Model Level

Operational definition

Research method

Quantitative Qualitative
Context Recognition of program necessity & goal of education [ [
Input Human and material resources invested [ [
CIPP Program operation components
Process (platform accessibility, content quality, instructor-learner [ [
interaction, technical support)
Product Impact on personal/organizational outcome
L1: . .
) Program satisfaction
Reaction
L2: . . .
. Knowledge/competency of infectious disease response [
Learning
Kirkpatrick
L3: Development or implementation of infectious disease °
Behavior response in individual work
L4: Development or implementation of infectious disease °
Results response in organizational work
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(Table 2) Mean and standard deviation of training satisfaction by CIPP domains

Variables Items M D
Understanding of the purpose of training 4.36 0.63
Context Recognition of the necessity of training 4.41 0.61
Awareness of learning objectives and competencies 4.37 0.62
Voluntary participation in the training 4.26 0.70
Input Ease of pre-registration for participation 4.28 0.69
Clear guidance on training preparation and schedule 4.27 0.69
Clarity of learning objectives 4.37 0.60
Appropriateness of training volume 4.37 0.60
Appropriateness of training difficulty level 4.33 0.62
Process Relevance of training content to learning outcomes 433 0.62
Appropriateness of instructors 4.36 0.61
Appropriateness of training materials 4.33 0.63
Suitability of online learning platform 4.35 0.64
Availability of Q&A opportunities during the training 4.19 0.72
Helpfulness in improving personal competency 4.37 0.61
Helpfulness in improving organizational competency 4.37 0.60
Usefulness for infection control practice 4.37 0.60
Product Effort to apply the training content to the workplace 4.39 0.60
Overall satisfaction with the training 4.37 0.61
Willingness to recommend to colleagues 4.33 0.64
Intention to participate in future training 4.33 0.62
Total 4.34 0.63
Note. n=811
(Table 3) Pre-, post-1, and post-2 learning achievement (knowledge) of participants
Variables M SD F@
Pre-learning achievement (knowledge)* 11.03 1.82 15.40
Post-learning achievement (knowledge) (Ist assessment)® 12.52 1.72 (€.001)
Post-learning achievement (knowledge) (2nd assessment) 11.78 1.97 beoa

Note. n=94
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(Table 4) Pre-, post-1, and post-2 learning achievement (competency) of participants

Variables M SD F@
Pre-learning competency” 83.58 7.66 51.59
Post-learning competency (Ist assessment)® 92.83 6.05 (<.001)
Post-learning competency (2nd assessment) 90.86 5.88 b oa
Note. n=94
(Table 5) Comparison of pre- and post-2 competency scores of participants
Pre- Competency  Post-2 Competency
Items t @
M SD M SD
1. Types, causative agents, symptoms, and transmission routes of -9.58
gastrointestinal infectious diseases 314 084 401 070 (<.001)
2. Reporting I.Jr.ocedures during outbreaks of rotavirus and norovirus 3.20 085 403 073 -8.50
gastroenteritis (<001
3. Enviroanlental conditio.ns of chﬂdcare.f.acilities during outbreaks 313 0.87 413 0.63 -10.87
of rotavirus and norovirus gastroenteritis (<.001)
4. Hand hygiene methods and use of personal protective equipment 5.60
when contacting children with rotavirus or norovirus 3.70 0.90 4.26 0.62 « 601)
gastroenteritis ’
5. food 'hygien.e management methods for preventing gastrointestinal 3.28 0.81 402 0.6 -7.99
infections diseases (<.00D
6. Types., cau.sative ?gents, symptoms, and transmission routes of 3.14 0.86 401 0.66 -9.21
skin infectious diseases (<.001)
7. Reporting procedures during outbreaks of hand-foot-and-mouth -6.57
disease and chickenpox 345 0.91 410 0.62 (<001
8. Environmental conditions of childcare facilities during outbreaks -7.47
of hand-foot-and-mouth disease and chickenpox 347 0.90 420 0.65 (<.001)
9. Infection control measures required when contacting children with -7.69
hand-foot-and-mouth disease or chickenpox 5.38 0.89 417 0.63 (<.00D
10. Essential educational content to be delivered to children and -6.58
parents regarding hand-foot-and-mouth disease and chickenpox 341 093 409 0.65 (<.001)
11. Transmission routes of COVID-19 3.70 0.84 4.19 0.64 (250(1)?)
12. Reporting procedures during the occurrence of confirmed -5.53
COVID-19 cases among children 376 083 426 059 (<.001)
13. Environmental conditions of childcare facilities for suspected or -5.77
confirmed COVID-19 cases 372 0.77 424 0.60 (<.001D
14. Selection of appropriate personal protective equipment when -4.95
contacting children with COVID-19 375 087 422 059 (<.001)
15. Effective disinfection methods against the virus causing -5.45
COVID-19 3.80 0.84 4.28 0.54 (Co0D)
Note. n=94
5. Kirkpatric 4=tA|: ZX%| 7|0{= H7} Zat 6. 2 7} A4
ARS 221 7o Zofdt 948 to R 23] 7|o% 371 g QB Roll= & 989 WA Ho] ofsqitt. 7+
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(Table 6) Individual-level workplace application at the post-2 assessment

Unit: 2 (%)

Items Level 1 Level 2 Level 3 Level 4 Level 5 M=+SD
1. Types, causative agents, symptoms, and
transmission routes of gastrointestinal 3 (3.2 4 (4.3) 24 (25.5) 47 (50.00 16 (17.0) 3.73+£0.91
infectious diseases
2. Reporting procedures during outbreaks of 201 362 26017 46489 17081  378+0.86
rotavirus and norovirus gastroenteritis
3. Environmental conditions of childcare facilities
during outbreaks of rotavirus and norovirus 22.1) 5(G3) 260277 43457 18 (19.2) 3.74+0.90
gastroenteritis
4. Hand hygiene methods and use of personal
protective equipment when contacting children 1 (1.1) 503 26077 45478 17 (18.1) 3.77+0.85
with rotavirus or norovirus gastroenteritis
5. Food hy.fgiene ma.nager.nent.meth.ods fo‘r 2 @.1) 4 (43) 24 (255 48 GL1) 16 (17.0) 3.77+0.86
preventing gastrointestinal infections diseases
6. Types, causative agents, symptoms, and 11D 6649 25060 44468 18192 377087
transmission routes of skin infectious diseases
7. Reporting procedures during outbreaks of 1) 6 (6.4) 21 (223) 45 47.8) 21 (22.3) 3.84+0.88
hand-foot-and-mouth disease and chickenpox ' ' ' ) ' T
8. Environmental conditions of childcare facilities
during outbreaks of hand-foot-and-mouth 1(1.1) 6 (6.4 22 (23.4) 45 (47.9 20 (21.2) 3.82+0.88
disease and chickenpox
9. Infection control measures required when
contacting children with hand-foot-and-mouth 2 (2.1) 6 (6.4 22 (23.4) 43 (45.8) 21 (22.3) 3.80+0.93
disease or chickenpox
10. Essential educational content to be delivered
to children and parents regarding 2 2.1 5 (5.3 21 (22.3) 46 (49.00 20 (21.3) 3.8240.90
hand-foot-and-mouth disease and chickenpox
11. Transmission routes of COVID-19 2 @21 6 (6.9 15 (15.9 45 (47.9 26 27.7) 3.93+0.94
12. Reporting procedures during the occurrence
of confirmed COVID-19 cases among children 2@D 705 13038 46 (89 26 277) 3.93+0.95
13. Environmental conditions of childcare
facilities for suspected or confirmed 1(1.1) 8 (8.5) 16 (17.0) 44 (46.8) 25 (26.6) 3.894+0.93
COVID-19 cases
14. Selection of appropriate personal protective
equipment when contacting children with 2 (2.1 6 6.4 17 (18.1) 45 (47.9 24 (25.5) 3.88+0.94
COVID-19
15. E.ffective d.isinfection methods against the 2 Q2.1) 6 (6.4) 17 (18.1) 42 (447) 27 (28.7) 3.9140.96
virus causing COVID-19
Total 3.82+0.86

Notes. n=94.

Level 1=Did not provide any explanation or education; Level 2=Rarely provided explanation or education; Level 3=Intended to
provide but did not fully implement; Level 4=Generally provided explanation or education; Level 5=Provided explanation or

education very actively
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