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Early childhood development iscrucial for achild'sfuture. Develop-
mental delays can have long-lasting consequences, emphasizing the
importance of early detection and intervention. This study aimed to
enhance caregivers knowledge and skillsusing the Denver Devel op-
mental Screening Test (DDST) to identify potential developmental

delaysin toddlersin Sleman, Yogyakarta. A quasi-experimental de-
sign was applied with a pre-test and post-test to evaluate changesin
caregivers knowledge acrosskey areas, including abasic understand-
ing of DDST, its purpose and function, timing and method of adminis-
tration, and strategies for mitigating developmental risks. Datawere
collected through a structured knowledge-based questionnaire mea-
suring caregivers familiarity with these domains before and after an
educational intervention. TheWilcoxon Signed-Rank Test revealed a
significant increase in caregivers knowledge scores post-interven-
tion, particularly in understanding the purpose, function, and practica

application of DDST (p = 0.046). Moreover, caregivers reported in-
creased confidencein using the DDST to monitor their child's devel -
opment. These findings highlight the effectiveness of educational in-
terventionsinimproving caregivers knowledge and skillsinusing the
DDST. However, further research is needed to explore thelong-term
impact of such interventionsand examinethefindings generalizability
to other settings.
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BACKGROUND

Developmental delaysinyoung childrenare
asignificant public health issuethat can impact vari-
ousdomainsof growth, including physical, social, and
cognitive development (Olusanya et al., 2018;
Zablotsky et a., 2019). Studies have highlighted that
prevalence of devel opmental delaysin Indonesiare-
mainsrelatively high, especialy inlanguageandfine
motor skills, which canimpact children'sfuturelearning
and adaptation skills (Widyawati et d ., 2021; Meylia
etal., 2022). Early detection and intervention are es-
sential not only to prevent long-term negativeimpacts
but al so to promote children'soverall well-beingand
development (Lucaset al., 2018).

The Denver Developmental Screening Test
(DDST) has been identified as a robust screening
tool for detecting potential devel opmental delays, with
high sensitivity and specificity that make it particu-
larly useful in community settings (Faruk et a., 2020;
Kumar & Subashini, 2024). However, itsusein com-
munity settings, especialy at village level, needsto
be revised. However, its use in community settings,
especialy at village level, needs to be revised. One
of key challengesisthat many caregivers, primarily
mothers, have limited knowledge and training in uti-
lizing and interpreting DDST results, often dueto a
lack of accessible training resources and the rela-
tively complex scoring system of thetool (Kim, 2022;
Metwally et al., 2023). While other screening instru-
ments are available, DDST's higher accuracy for
early detection provides an essential advantage, em-
phasi zing the need to enhance caregiver training spe-
cifically for DDST.

In Kwadungan, Widodomartani, Kecamatan
Ngemplak, Kabupaten Sleman, and Yogyakarta, as
in many other regions, early detection of develop-
mental delays remains a community concern. De-
spitethisneed, reportsfrom community healthinitia-
tivesindicatethat DDST usageat thevillagelevel is
under 30%, showing a substantial gap in implemen-
tation and awareness. Caregivers, particularly non-
health workers, often face challenges in correctly
applying DDST without proper guidance and tools,
further limiting early intervention efforts. Caregivers,
asthe closest figuresto the child, play acritical role
inidentifying early signsof developmental delaysand
supportingtimely interventions. Improving caregivers
knowledge and skillsin DDST application not only
aidsin preventing severe devel opmental impacts but
also fosters a proactive approach to nurturing
children's optimal growth and potential (Ayob et al.,
2021).

METHODS

This study used a quasi-experimental re-
search designwith apre-test and post-test setup within
anintervention group. A quasi-experimenta approach
was chosen to evaluate the effectiveness of educa-
tional interventionsin areal-world setting whereran-
domization wasnot feasible. Thisdesign allowed for
the assessment of the educational intervention'sim-
pact on caregivers knowledge for mitigating devel-
opmental risks in toddlers using the Denver Devel-
opmental Screening Test (DDST). The study was
conducted in Kwadungan hamlet, Widodomartani,
Ngemplak, Sleman, and Yogyakarta from April to
September 2024, involving 17 caregiver respondents.
Theindependent variable was the educational inter-
vention focusing on developmental risk mitigation
strategies using DDST. In contrast, the dependent
variablewasthecaregivers knowledgelevel, assessed
by their knowledge of developmental risk mitigation
strategies before and after the intervention.

The intervention comprised four structured
workshops conducted bi-weekly over one month.
Each two-hour session involved lectures, interactive
discussions, and practical demonstrations. Caregivers
were introduced to fundamental concepts of the
DDST, including its purpose, methodol ogy, and the
importance of early detection of developmental de-
lays. Toreinforce practical skills, participantsengaged
in hands-on activities to become familiar with the
DDST assessment tools and strategies for support-
ing toddler development (Diagram 1).

Follow-up sessions included group discus-
sions, enabling caregivers to share insights and re-
flect on their experiences applying the knowledge
gained during the workshops. Thesefollow-upsalso
allowed caregiversto seek clarification on devel op-
mental risk mitigation strategies. A post-test was ad-
ministered at the end of the intervention to evaluate
changes in caregiver knowledge levels. Caregivers
were encouraged to stay engaged through interac-
tive discussions and personalized feedback during
each session to enhance participant retention.

The caregiver knowledge assessment on
DDST, covering four main variables-Basic Knowl-
edge of DDST, Purpose and Function of DDST, Tim-
ing and Method of DDST, and Developmental Risk
Mitigation Strategi es-was designed with specific sub-
indicatorsto eval uate caregivers understanding com-
prehensively (Table 1). Each item was rated on a 3-
point Likert scale: a correct answer scored 2, a par-
tialy correct answer scored 1, and an incorrect an-
swer scored 0. The total score was calculated by
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summing all item scoresper variable, with theresults
[Lite{ature Raviow & mstumant Develupmenq categorized into Poor (0-33% of the maximum score),
g ] Fair (34-66%), and Good (67-100%) knowledgelev-
2. —_— _ els.
€2 [Vahdaum CIRETIIE - w Re“ew] Thisinstrument underwent expert validation
a s involving apanel of child development and psychol -
-2 _ ogy specialistswho eval uated each item for relevance
2" {E""“S e Pe‘”“ss“’"s) and clarity. The Content Validity Index (CV1) was
a calculated to ensure each item's appropriateness,
[PamapamReuuitment] achieving an average CVI score qf 0.83, indicating
strong content validity. Thisvalidation process assures
# the instrument's robustness and accuracy in measur-
; _ ing caregiver knowledge on developmental risk miti-
&8 [ ShTIE Kt ] gation for toddlers using DDST.
= g i Descriptiveanaysiswill include calcul ating
‘2‘3 & _ _ frequencies and percentages for caregiver demo-
@~ [P'ep"’“"“”" of Workshop S‘-‘SS'O“S] graphics and knowledge levels before and after the
educational intervention. This method provides an
G overview of the participants characteristics, such as
€ [Educat'mnal Workshop Senes] age, gender, education, and occupation. It allowsfor
= acomprehens ve understanding of the baselineknow!-
g edge levels of caregivers regarding the DDST. The
E [ Group Discussions and Hands-On J results will be visually represented through tables,
& Ao highlighting the percentage of caregiverswhofall into
. Y categories of knowledge (Poor, Fair, and Good),
a [ Follow-Up Support ) thereby illustrating the distribution of knowledge
acrossthe study population.
3 For hypothesistesting, the Wil coxon Signed-
& ( Post-Test Administration ] Rank Test will be utilized to assess the effectiveness
] of the educational intervention on caregiver knowl-
‘: E y edge regarding DDST. This non-parametric test is
8E [ Data Collection and Analysis J appropriate given the small sample size and the ordi-
a nal nature of the knowledge scores derived from the
Likert scale. The null hypothesisposits no difference
! in caregiver knowledge before and after the inter-
" [ Data Interpretation ] vention, whilethealternativetheory suggeststhat the
25 intervention significantly improved knowledgelevels.
oSeg A p-value of less than 0.05 will indicate statistical
ol s [ Report Preparation ] significance, suggesting that the intervention had a
Sa¢ meaningful impact on enhancing caregivers under-
i ﬁ standing of developmental risk mitigation strategies
using the DDST.
[ Manuscript Submission ]
= RESULTS
Qe Y
§ % [ Caregiver Feedback ] Theresults of thisstudy illustrate theimpact
b ;:_ l of an educational intervention on caregivers knowl-
- edgeregarding devel opmental risk mitigation strate-
f:-a & [E\raluation and Future Recommenuations] gies for toddlers, as assessed through pre-test and
o post-test measures. Using the Denver Devel opmen-

tal Screening Test (DDST) as acoretool, the analy-
sishighlights notableimprovementsin caregivers un-
Diagram 1. Flowchart of Research Procedure derstanding across key domains, including the pur-
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Table 1. Caregiver Knowledge Instrument on DDST
Answer Scoring
Variable Sub Variable Correqt  PAtAly
Correct
Definition of Denver Developmental Screening 5 1 0
Test (DDST)
Importance of developmental screening for 5 1 0
Basic children
Knowledge of Genera structure and components of DDST 2 1 0
DDST Age range applicable for DDST testing 2 1 0
Key developmental domains assessed in DDST
(e.g., social, motor, language, and adaptive 2 1 0
skills)
Understanding of DDST'srole in identifying 5 1 0
developmental delays
Ability to interpret DDST results 2 1 0
Purpose and Recognizing the significance of early detection 5 1 0
Function of of developmental issues
DDST Knowledge of how DDST helps guide > 1 0
interventions for developmental delays
Awareness of potential outcomes of DDST (e.q., 5 1 0
pass, caution, delay)
Optimal timing and frequency of administering > 1 0
DDST
Correct procedures for conducting DDST 2 1 0
Timing and Handling and interpretation of results by 5 1 0
Method of caregivers
DDST Awareness of materials required to conduct 5 1 0
DDST
Knowing how to prepare a child for the DDST > 1 0
assessment
Recognizing early signs of developmental risks 2 1 0
Understanding common developmental delays > 1 0
and potential interventions
Developmental  Knowledge of lifestyle adjustments to support > 1 0
Risk Mitigation  healthy child development
Strategies Awareness of resources for further
2 1 0
developmental assessment and support
Strategies for communicating DDST results and 5 1 0

necessary actions to caregiver

pose, timing, and methods associated with adminis-
tering the DDST. Visual representation of these pre-
and post-test differences (see Table 4) reveals a sta-
tistically significant increasein knowledge, underscor-
ing the efficacy of targeted educational interventions
in enhancing caregivers capacity to support early
childhood devel opmental health.

Table 1 provides an overview of the demo-
graphic characteristics of caregiversand toddlerswho
participated in the study. Caregiver demographicsin-
clude age, gender, educational background, occupa-

tion, and socioeconomic status, whiletoddler demo-
graphics cover age and gender distribution. The ma-
jority of caregiverswere aged 31-40 years (47.1%),
predominantly female (94.1%), with a high school
education (53.0%), and primarily homemakers
(70.6%). The magjority reported a middle socioeco-
nomic status (47.1%). The toddler age group was
mainly 2-3 yearsold (41.2%), with aslight mgjority
of female participants (58.8%). Anaysis of demo-
graphic factors, such as caregiver education level and
age, did not reveal any significant variation in out-
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Table 2. Demographic Data of Caregivers and Toddlers

Variable Frequency (f) Per centage (%)
Caregiver'sAge

20-30 years 5 294
31-40 years 8 47.1
41-50 years 3 176
>50 years 1 5.9
Caregiver's Gender

Femae 16 94.1
Male 1 5.9
Highest Education L evel

Middle School 4 235
High School 9 53
College 4 235
Caregiver's Occupation

Housewife 12 70.6
Private Sector Worker 3 17.6
Entrepreneur 2 11.8
Economic Status

Lower Middle 4 235
Middle 8 47.1
Upper Middle 5 29.4
Toddler'sAge

0-1year 4 235
2-3 years 7 41.2
4-5 years 6 35.3
Toddler's Gender

Female 10 58.8
Male 7 41.2

Table 3. DDST Results for Toddlers

Developmental Domain

Normal (f/%)

Gross Motor Development
Fine Motor Development
Language Devel opment

Social-Persona Development

17 (100%)
16 (94.1%)
17 (100%)
17 (100%)

Table 4. Comparison of Caregiver Knowledge Levels on DDST Before and After Intervention

Before After P

Caregiver Knowledge of DDST Fair Good Fair Good Value

f % f % f % f %
Knowledge Total 7 397 10 603 3 147 15 853 0.046*
1. Basic Knowledge 8 471 9 529 3 176 14 824
2. Purpose and Function 9 529 8 471 2 11.8 15 882
3. Timing and Method 7 412 10 588 4 235 13 765
4. Developmenta Risk Mitigation 3 176 14 824 1 59 16 941

Strategies

*) Wilcoxon Signed-Rank Test
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comes, suggesting that the intervention's impact on
knowledge was broadly effective acrossthese groups.

The Denver Developmental Screening Test
(DDST) results indicate that nearly all toddlers
achieved normal developmenta milestonesacrossthe
assessed domains, with 100% of toddlers demonstrat-
ing normal development in gross motor, language, and
social-personal skills. Notably, a dlightly lower per-
centage (94.1%) achieved normal developmentinfine
motor skills, though this percentage still reflects a
strong devel opmental baseline. "Normal™ in thiscon-
text indicatesthat toddlers met devel opmental expec-
tations for their age range based on standardized
DDST criteria, suggesting that caregivers are effec-
tively supporting general developmental health.

Table4 compares caregivers knowledgelev-
els regarding the Denver Developmental Screening
Test (DDST) before and after the intervention. The
datareveal marked improvementsacrossall domains
assessed. For instance, in the category of basic knowl-
edge about DDST, the proportion of caregiverswith
"Good" knowledge increased from 52.9% to 82.4%
following the intervention, with a p-value of 0.046,
sgnifying statistical significance(p < 0.05). Thistrend
holds across additional domains, such as purposeand
function, timing and methods, and devel opmental risk
mitigation strategies, collectively reinforcing the
intervention's effectiveness. While this quantitative
analysishighlightsthese knowledge gains, qualitative
feedback from caregivers-such as increased confi-
denceinusing DDST and recognizing early devel op-
mental signs-further supportsthe value of the educa
tional program.

DISCUSSION

Thefindingsfromthisstudy highlight thesig-
nificant role of educational interventionsinimproving
caregivers knowledge of developmental risk mitiga-
tionstrategiesfor toddlers, specificaly usingthe Den-
ver Developmental Screening Test (DDST) as a
foundational tool. Previousresearch has underscored
the necessity of suchinterventions, with several stud-
iesreporting similar findings on the eff ectiveness of
caregiver education in promoting early devel opmen-
tal monitoring (Scharf et al., 2016; Choo et a ., 2019).
For instance, astudy emphasized that caregiverswith
adequate knowledge regarding devel opmental assess-
ments are more likely to proactively monitor their
children'sgrowth, leading to earlier identification of
developmental delays (Lipkin et a., 2020b; Gmmash
and Faquih, 2022). Thisstudy alignswith similar re-
search by others, who found that educational inter-

ventions significantly improve caregivers ability to
monitor developmental progress (Chi et al., 2016;
Arikpoetal., 2018). Thealignment of thisstudy with
exigting literature reinforcesthecritical need for edu-
cational programsto empower caregiversto support
their toddlers developmental health effectively.

Moreover, the results of this study are par-
ticularly pertinent in light of recent trends in early
childhood education and developmental screening
practices. The American Academy of Pediatricsrec-
ommendsroutine devel opmental screening at specific
intervals, enhancing early identification and interven-
tion for developmental delays (Barger et al., 2018;
Lipkinetal., 2020a). By utilizingthe DDST, caregivers
inthisstudy improved their theoretical understanding
and gained practical skillsinidentifying developmen-
tal milestones. Thisdual focus on knowledge acqui-
stionand practical applicationiscrucid, ashighlighted
by recent literatureindicating that effectiveinterven-
tion strategies must combine both theoretical and ex-
periential learning to promote long-term retention of
knowledge (Khalil and Elkhider, 2016; Darling-
Hammond et al., 2020; Widaryanti et al., 2024).

One key factor that made this intervention
particularly successful wasitsfocus on both knowl-
edge and skillsdevel opment. Unlike many traditional
interventions primarily focusing on theoretical knowl-
edge, this program incorporated hands-on training,
enabling caregivers to directly apply the DDST in
ng devel opmental milestones. Additionally, the
demographic profile of caregiversin this study pro-
videsvauableinsightsinto the broader context of early
childhood development. The predominance of
younger caregivers, primarily female and with ahigh
school education, aligns with demographic trends
observed in other studiesfocused on caregiver popu-
lations. Other research suggests that younger
caregivers, while often more engaged, may also re-
quire additional support and resources to navigate
devel opmental screening processes (Salomoneet al.,
2019; D'Amen et d., 2021). Thisfinding emphasizes
the need for tailored educational interventions that
consider the specific characteristicsand needs of the
target popul ation. By addressing these nuances, edu-
cational programs can better equip caregiverstoimple-
ment devel opmental risk mitigation strategies effec-
tively.

Furthermore, the substantial improvements
observed in caregiver knowledge levels post-inter-
vention underscore the necessity for ongoing educa-
tional initiatives. As the data in Table 4 indicates,
caregivers understanding of DDST conceptsand their
application in mitigating devel opmental riskssignifi-
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cantly increased after the intervention. Thisis con-
sistent with findings from other studies that demon-
strate the effectiveness of targeted educational pro-
grams in fostering knowledge retention among
caregivers (Salazar et a., 2016; Kemmis-Riggs et
al., 2018; Lotty et al ., 2020). Specific factors contrib-
uting to thisintervention's success included interac-
tive teaching methods and follow-up support, which
enhanced caregivers engagement and understand-
ing. Theshift from"Fair" to"Good" knowledge among
caregivers signifies an increase in confidence and a
greater capacity to engage in informed discussions
with healthcare providers regarding their children's
developmental health. Unexpected challenges in-
cluded logistical issues related to participant avail-
ability and varying baseline knowledge levels, ad-
dressed through flexible scheduling and customized
educational materials.

Lastly, theimplications of these findings ex-
tend beyond the immediate study population. The
success of this educational intervention suggests a
model that can be replicated in various community
settings, particularly in underserved areas where
caregivers may have limited access to devel opmen-
tal health resources. Future research should focus
on long-term outcomes associated with caregiver
education, exploring how improved knowledgetrans-
latesinto practical actionsthat promote healthier de-
velopmental trajectoriesfor toddlers. Ashighlighted
by recent systematic reviews, integrating community-
based educational interventionsinto standard pediat-
ric care could significantly enhancethe early identifi-
cation and management of developmental delays
(Burkhart et al., 2020; Faruk et al., 2020; Nickel and
Von Dem Knesebeck, 2020; Nahmias et al., 2019).
While this study provides valuable insights into the
effectivenessof educational interventionsinimprov-
ing caregivers knowledge of the DDST, it isimpor-
tant to acknowledge several limitations. The small
sample size and the focus on a single village may
limit the generalizability of thefindings. Additionally,
more than the relatively short duration of the inter-
vention may be required to assess|ong-term changes
in caregivers practices. Future research with larger
sampl e sizes and extended follow-up periodsisneeded
to confirm these findings and explore the potential
for scaling up thisintervention. Unexpected challenges
during theintervention included caregiver avail ability
and engagement, as some caregivers had difficulty
attending all sessionsdueto work or family commit-
ments. However, flexible session schedules and |o-
cal community-based delivery mitigated theseissues.

CONCLUSION

In summary, this study's outcomes empha-
size the critical role of educational interventionsin
improving caregivers knowledge of developmental
risk mitigation strategiesusing the DDST. Thesefind-
ings contribute to the existing body of literature by
addressing the gap in caregiver education on devel-
opmental milestones and screening methods and pave
the way for future research and the development of
comprehensive community-based educationa pro-
grams. Future research should focus on thelong-term
impacts of such educational interventions, exploring
how sustained caregiver knowledgetrand atesto better
developmental outcomes for children and assessing
the scalability of these programs across diverse com-
munities. By prioritizing caregiver education, wecan
foster a more informed and proactive approach to
early childhood devel opment, ultimately leading to
better health outcomesfor children.
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