JOSSAE (Journal of Sport Science and Education)

8 OPEN ACCESS
J OSSAE . .E—I.SSN On]inc?: 2548—'4-699

= http://journal.unesa.ac.id/index.php/jossae/index
http://dx.doi.org/10.26740/jossae.vl Inl.p12-29

KAMS: A Kids’ Athletics Movement Skill Assessment Instrument-
Evidence of Content Validity and Reliability in Indonesian Children
Aged 10-11 Years

Ricky Wibowo!ABCDEX ' Aous Mahendra?AE, Yudy Hendrayana3AE, Sucipto*AP, Rene II Mediana BabierasAP

1234 Universitas Pendidikan Indonesia, Indonesia
> University of The Immaculate Conception, Philippines

*Authors’ Contribution: A — Study design; B — Data collection; C — Statistical analysis; D — Manuscript Preparation; E —
Funds Collection

Correspondence: ricky_wibowo@upi.edu
Received: 20 May 2026 Accepted: 07 Jul 2026 Published: 30 Jul 2026

Abstract

The World Athletics Kids” Athletics Level 2 programme targets children aged 8—11 years through running,
jumping, and throwing activities. However, no standardised and psychometrically validated instrument exists
to assess Kids’ Athletics movement skills among Indonesian children. This study developed and validated the
Kids” Athletics Movement Skill Assessment (JKKCAMS), comprising six sub-tests: 30 m Sprint, Hurdles Sprint,
Standing Long Jump, Standing Triple Jump, Turbo Throw, and Medicine Ball Push. Following the COSMIN
framework, instrument development included item generation, expert content validation, pilot testing (n = 30),
and psychometric evaluation with 60 primary school students (30 boys, 30 girls). Content validity was perfect
(S-CV1/Ave = 1.00). Inter-rater reliability was excellent (ICC = 0.910), intra-rater reliability ranged from 0.836—
0.970, and test-retest reliability ranged from 0.750—0.871. Internal consistency was acceptable (Cronbach’s o =
0.793). The mean total process scote was 24.68 + 3.33, with 83.3% of students achieving at least the Good
category. Although boys showed higher throwing and jumping product scores, total process scores did not
differ significantly by gender. KAMS demonstrated excellent psychometric properties and is suitable for
evaluating Kids’ Athletics programmes in Indonesian primary school children, with further studies
recommended to establish construct and concurrent validity.
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1. Introduction

Regular exercise enhances motor skills, allowing children to perform fundamental movements such
as running, jumping, throwing and maintaining balance efficiently and confidently (Lloyd et al., 2019;
Queiroz et al., 2014). This ability is essential for engaging in physical activity and maintaining lifetime
physical activity habits (Valentini et al., 2017). Motor skills—which consist of locomotor, manipulative
and balance skills—are positively associated with physical activity, cardiovascular health and lifelong
quality of life, as children with high motor skills tend to be more physically active, and continuous
physical activity in itself helps to further improve their motor skills (a positive developmental spiral)
(Robinson et al., 2015; Stodden et al., 2008). In contrast, children with low motor skills may fall into
a negative spiral which leads to physical inactivity and obesity (Barnett et al., 2009). In accordance with
it, other recent studies confirm that low motor competence in school-age is significantly associated
with low participation in sport (Barnett et al., 2024; Kokstejn et al., 2025).
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Children aged 10-11 years showed a significant correlation between physical fitness, functional status
and physical development, indicating dynamic and varied development of the motor system (Krasova
& Krasov, 2019). A programme to develop motor skills in children aged 10-11 has shown
improvements in bilateral coordination, demonstrating that targeted interventions can lead to
enhanced motor skills during this period (Africa & Van Deventer, 2015). In this age group, athletic
movement skills such as running, jumping and throwing are at a stage of consolidation and show a
significant correlation with motor skills and physical fitness (Haga, 2008). In Indonesia, children aged
10-11 are normally in grades 4-5 of primary school — a transitional period of considerable
pedagogical importance and relevance for structured interventions in athletic movement skills.

World Athletics has established a Kids’ Athletics programme designed for children aged 4-7 (Level
1), 8-11 (Level 2) and 12-14 (Level 3) (World Athletics, 2022). The programme organises athletic
activities across three main movement domains: running, jumping and throwing — covering eight
fundamental skills: agility, balance, bilateral movements, body awareness, coordination, reaction,
rhythm and spatial awareness. The programme is designed to be inclusive, adaptable to a range of
facility conditions, and focuses on the development of movement skills through game-based activities

(World Athletics, 2022).

Although the Kids’ Athletics programme has been extensively implemented, there is a critical
methodological gap: there are currently no standardised, psychometrically validated assessment tools
for athletic movement skills specifically designed for the Kids’ Athletics programme. World Athletics
currently only provides pedagogical guidance in the form of Activity Cards, a Practitioner Handbook,
and a Competition Guide, which define movement constructs — however, there is no standardized
assessment rubric available which can be used for scientific research (World Athletics, 2022). The Test
of Gross Motor Development-3 is a valid and reliable assessment tool for children aged 3—10 years,
but it is not specifically designed for athletics programmes and does not cover Kids’ Athletics
events(Valentini et al., 2021). The KoérperkoordinationsTest fur Kinder (KTK) measures general
motor coordination through four subtests of balance and coordination, but does not include sprinting,
long jump or throwing, which are key components of Kids’ Athletics (Vandorpe etal., 2011). Whereas
the Athletic Skills Track assesses motor skills in three areas of the locomotor and stability skills in
children aged 4—12 years, with good test-retest reliability (ICC: 0.80-0.88) and acceptable internal
consistency (a: 0.70-0.76) (J. Hoeboer et al., 2018). However, Overall Skill Fitness Test (AST) does
not cover the throwing events — one of the three main disciplines of Kids’ Athletics — and is not
based on the World Athletics framework. The instrument most closely aligned with it is the OSF Test
within the ‘Athletics for All’ programme, which consists of the sprint, standing long jump and
medicine ball overhead throw — three components relevant to Kids” Athletics Level 2 (Baj-Korpak
et al, 2022, 2024). The OSF Test has been validated in large populations (n = 27.187) and
demonstrates good reliability. However, the OSF Test does not cover the hurdles sprint and standing
triple jump, and is not integrated with a process-oriented assessment of movement technique, nor is
it constructed based on the World Athletics Kids” Athletics framework. Consequently, there is a need
for an assessment instrument that: (1) is explicitly constructed based on the World Athletics Kids’
Athletics framework; (2) covers all six subtests across the three main movement domains; (3)
integrates a dual assessment of both measurable outcomes (product) and movement technique quality
(process); and (4) has been validated for the Indonesian childhood population..

Another important aspect to consider in the development of this instrument is the difference in
athletic performance based on gender. Evidence from previous study shows that gender differences
in children’s athletic performance begin to emerge at primary school age, especially after the age of 8.
Papaiakovou et al. (2009) found that boys demonstrated significantly faster sprint performance than
girls from the age of 8, the difference expanding as they grew older(Papaiakovou et al., 2009). Hoeboer
et al. (2018) reported that boys were significantly faster than girls on all AST tracks except for the 4-
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year-old age group (J. J. A. A. M. Hoeboer et al., 2018). Gallahue dan Ozmun (2012) stated that boys'
superiority in throwing tasks is greater and emerges earlier than in running and jumping domains, due
to a combination of morphological factors and differing motor experience (Gallahue et al., 2012).
Conversely, Lopes et al. (2023) found that at the age of 10, there were no significant differences in
motor competence (measured by KTK) between boys and girls engaged in structured athletics
activities (Lopes et al., 2023). This pattern of varied findings indicates the need for separate normative
data by gender in the KAMS instrument, as well as analyzing gender differences as part of the
instrument’s discriminant validity test.

The aims of this study are: (1) to develop the Kids’ Athletics Movement Skill Assessment (IKAMS)
instrument based on the World Athletics Kids” Athletics framework (2022), referring to the OSF Test
(Baj-Korpak et al., 2022, 2024); (2) to examine the content validity by seven expert panels using the
Content Validity Index (Polit et al., 2007); and (3) to examine psychometric reliability (inter-rater,
intra-rater, test-retest) and establish preliminary normative data (Bandung, West Java) by gender for
primary school students aged 10—11 years in Indonesia. The development of KAMS is aligned with
United Nations Sustainable Development Goal 3 (SDG 3: Good Health and Well-being), which
emphasises the promotion of healthy lifestyles across all age groups. Physical literacy and motor skill
competence in childhood are recognised as foundational to lifelong physical activity participation
(Stodden et al., 2008). In the Indonesian context, evidence-based physical assessment instruments are
critically needed to monitor motor development and guide programme quality.

2. Method
Design

This study employed the Instrument Development and Validation Study design, based on Consensus-
based Standards for the Selection of Health Measurement Instruments (COSMIN) (Mokkink et al.,
2010). The COSMIN framework provides a comprehensive set of international standards for the
development and evaluation of measurement properties of instruments, covering four main
components: validity, reliability, responsiveness, and interpretability. The approach used is mixed-
methods: qualitative for content validation by expert panel assessment, and quantitative for
psychometric reliability testing and the establishment of normative data. The research was conducted
in four stages designed in accordance with COSMIN recommendations: (1) instrument development,
(2) content validation, (3) pilot study, and (4) psychometric testing. This research protocol has been
approved by the Research Ethics Committee of Universitas Pendidikan Indonesia (Approval No.
103/UN40.K/PT.01.01/2026), and all procedures were conducted in accordance with the principles
of the Declaration of Helsinki regarding research involving human subjects.

Instrument Development

The KAMS construct was developed through a systematic synthesis of four sources, prioritised
according to their relevance to the Kids’ Athletics construct, as summarised in Table 1. The World
Athletics Kids® Athletics framework (2022) was designated as the primary source for the construct as
it serves as the global normative authority in defining the domains, fundamental skills and technical
specifications of the Kids” Athletics programme (World Athletics, 2022). The OSF Test within the
‘Athletics for All’ programme functioned as the closest validated reference — a children’s athletics
instrument that has been validated on a large scale (n = 27.187) and includes relevant sub-tests (sprint,
standing long jump, medicine ball throw) (Baj-Korpak et al., 2022, 2024). The IAAF Kids’ Athletics
Practical Guide (2006) provides a historical precedent in the form of technical analyses of each event
and the progression of children’s skills. A process-based assessment approach using five criteria per
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sub-test with a 0/1 scoting system was adopted from the Fundamental Motor (Sports) Skills Test

(FUS) as a methodological reference-not as a source of constructs. (Makaruk et al., 2023).

Table 1. Hierarchy of sources in the development of KAMS

No Source

Contributions to KAMS

References

1 World Athletics KA
Framework (2022)

Main source-defines 3 domains
(Run/Jump/Throw), 8 basic skills, the
selection of 6 subtests, and Level 2
equipment specifications

Practitioner Handbook

(2022); Activity Cards Level 2
(2022); Competition Guide
(2022)

2 OSF Test / 'Athletics
for All' — (Baj-
Korpak et al., 2022,
2024)

The closest validated reference-the Sprint,
SLJ and Medicine Ball Throw protocols,
which have been validated in n = 27.187
children participating in an athletics
programme

(Baj-Korpak et al., 2022)(Baj-
Korpak et al., 2024)

3 TAAF Kids' Athletics
Practical Guide &
Educational Cards
(20006)

Historical precedent-technical analysis of
every Kids” Athletics event and the
progression of children’s motor skills

LAAF Practical Guide
(2006); LAAF Educational
Cards (2006)

4 FUS Test — Makaruk
et al. (2023)

Methodological references— a 5-criteria
process approach for each sub-test, a 0/1

Makaruk et al. (2023), BMC
Public Health, 23(1):1912

scoring system, and a video-based
assessment protocol

The KAMS consisted of six subtests covering the three domains of Kids’ Athletics Level 2: (1) 30-
metre sprint (Run domain), (2) 30-metre hurdle sprint (Run domain), (3) standing long jump (Jump
domain), (4) standing triple jump (Jump domain), (5) Turbo Throw (Throw domain), and (6) Medicine
Ball Push (Throw domain). Each sub-test is assessed across two dimensions: (a) performance scores-
directly measured outcomes (time in seconds for running sub-tests; distance in cm for jumping sub-
tests; distance in metres for the throwing sub-tests) and (b) process score-the quality of movement
technique assessed through five binary criteria (score 0 = not achieved; score 1 = achieved), resulting
in a process score per sub-test between 0 and 5 and a total process score between 0 and 30. Equipment
specifications are adapted to the age group: hurdle height 50 cm, medicine ball weight 2 kg, and the
use of a junior turbo for the throwing sub-test. All these specifications refer to the World Athletics
Kids’ Athletics Competition Guide Level 2.

2.3 Content Validation

Content validity was carried out using the Content Validity Index (CVI) method developed by (Polit
et al., 2007), the same standard used in the validation of the Fundamental Motor (Sports) Skills Test
(FUS), which yielded a CVI of 1.00 across all dimensions(Makaruk et al., 2023). expert panel consisted
of seven members with the following composition: two academics specialising in Athletics (holding a
doctoral degree, with at least two publications in reputable journals); two internationally certified
CESC Wortld Athletics Level 2 athletics coaches; two senior physical education teachers familiar with
the Kids” Athletics programme; and one expert in measurement and assessment in physical education
and sport. The number of seven experts was chosen because, with this number, an I-CVI standard of
2 0.83 equates to agreement from at least six of the seven experts, which is a widely accepted threshold
in validation research (Polit et al., 2007).

Each expert received a validation pack comprising: (1) a description of the construct being measured
(Kids’ Athletics Level 2 athletic movement skills); (2) the complete KAMS instrument documentation,
including task descriptions, equipment specifications, and 30 process criteria (5 per subtest); (3) a
rating form containing 49 items—seven items per sub-test (two general suitability items and five
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process criteria items) plus seven general instrument rating items; and (4) a source hierarchy reference
document. Each item is assessed using a four-point scale: 1 = irrelevant, 2 = less relevant, 3 = relevant
(requires minor revision), 4 = highly relevant. A notes and suggestions for improvement column is
provided for each item.

The item-level content validity index (Item-CVI; I-CVI) is calculated using the formula: I-CVI = n
(scores of 3 or 4) + total number of experts. The overall content validity index for the instrument
(Scale-CVI/Average; S-CVI/Ave) is calculated using the formula: S-CVI/Ave = XI-CVI + total
number of items. The established acceptance criteria are: I-CVI = 0.83 for each item and S-CVI/Ave
> 0.90 for the instrument as a whole (Polit et al., 2007). Items with an I-CVI < 0.83 were revised
based on the experts’ notes, then discussed in a panel consensus session before being included in the
final instrument. Items with an I-CVI < 0.70 were considered for deletion or complete reconstruction.
Content validation was carried out in writing and independently by each expert without interaction
with one another during the assessment period.

Pilot Study

The pilot study was conducted with 30 students in grades 4-5 of primary school who were not
included in the main research sample, and who originated from schools other to the main research
site. This selection was intended to avoid a practice effect on the main sample. Two trained raters
conducted the pilot study together and systematically recorded issues identified across eight aspects:
(1) time taken per subtest and total session duration; (2) clarity of verbal instructions for 9—10-year-
old children; (3) suitability of equipment specifications; (4) clarity and understanding of the five
process criteria by the assessors; (5) the quality of video recordings from the designated camera
positions; (6) the safety of administering each sub-test; (7) the students’ responses and enthusiasm;
and (8) unexpected logistical obstacles. The results of the pilot study were used as the basis for the
final revision of the instrument prior to the psychometric testing. Students who participated in the
pilot study were not included in the main sample.

Pilot study findings resulted in three revisions to the KAMS instrument prior to main data collection:
(1) the verbal instruction script for the Hurdles Sprint sub-test was simplified after children showed
difficulty understanding the original phrasing; (2) the camera position for the Standing Triple Jump
was adjusted from a 45-degree angle to a direct lateral view to ensure all three landing phases were
fully visible; and (3) the inter-subtest rest interval was extended from 45 to 60 seconds based on
observed fatigue indicators in younger participants. All other aspects — including equipment
specifications, safety protocols, process criteria clarity, and student engagement — were confirmed
adequate without revision. Mean session duration was 62 * 8 minutes for all six sub-tests.

Participants

Table 2 presents the study participants. The participants are 10-11-year-old 4th and 5th grade
elementary school students from public schools in Bandung, West Java, Indonesia. The 10-11-year-
old age group was treated as a single homogeneous group based on empirical evidence showing that
performance differences between these two age groups are not statistically significant on comparable
motor skills instruments (J. J. A. A. M. Hoeboer et al., 2018). The sampling technique employed
purposive sampling based on age, gender, and school accessibility. Inclusion criteria included: (1)
active students enrolled at the corresponding school; (2) aged 10-11 years at the time of data
collection; (3) have no active musculoskeletal injuries that could affect motor performance; (4) have
obtained informed consent from a parent or guardian; and (5) declared their agreement to participate.
Exclusion criteria included acute health conditions on the day of the test.
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Table 2. Participants

Parameter Specification Justification
Total main n = 60 students in grades 4-5 of Sufficient for ICC with a 95% confidence interval
sample primary school (30 boys + 30 and gender-specific tests; following AST, n=30
gitls) per group (Hoeboer et al., 2017); Makaruk et al.
(2023)
Age group Ages 10-11 (4th-5th grade): Hoeboer et al. (2018): the difference of 9-10 years
treated as a single homogeneous on the AST-3 was not significant (p > 0.05 for
group both boys and gitls); WA Level 2 covers 8-11
years within the same level
Gender Equal numbers: 30 boys and 30 Allows for an independent t-test comparing boys
girls and girls as a measure of discriminant validity;

consistent with the AST and OSF Test, which
report separate norms for each gender

Location 2 primary schools in one town; Representative of the local target population
purposive sampling

Inclusion Active students; healthy; without Participant safety

criteria musculoskeletal injuries

Reliability sub-  n = 30 from the main group (+15 For the ICC test-retest; ensure an even

sample boys; £15 girls) — measured twice distribution in order for the ICC to be
at intervals of 2 weeks representative of all sub-groups

The total main sample for the psychometric testing comprised 60 students, consisting of 30 boys and
30 girls. A balanced gender composition was required to enable the analysis of gender differences as
part of the discriminant validity testing. A sample size of n = 60 is considered adequate based on
existing precedents : Hoeboer et al. (2018) used n = 30 per age group to calculate the ICC reliability
of the AST with a reasonable 95% CI, whilst Makaruk et al. (2023) used n = 81 per age group for the
reliability test of the FUS Test (J. Hoeboer et al., 2018; Makaruk et al., 2023). For the test-retest
reliability sub-sample, 30 students were randomly selected from the main sample (£15 boys, +15 girls),
who were re-measured after an interval of 2 weeks. All research procedures, including the obtaining
of informed consent and child assent, were carried out in accordance with the research ethics standards
established by the institution.

Data Collection Procedure

Prior to the official data collection, the two raters involved in the study underwent a structured training
session lasting at least eight hours. The training session comprised: (1) independent study of the
KAMS instrument manual and all process criteria for each subtest; (2) independently viewing and
assessing demonstration videos for each subtest; (3) a calibration discussion session to agree on the
interpretation of potentially ambiguous criteria; and (4) a reliability test using 10—15 videos of different
subjects, with a target ICC of = 0.80, prior to the commencement of formal testing. This assessor
training approach follows the protocol used in the FUS Test (Makaruk et al., 2023), where intensive
training was shown to yield inter-rater ICCs between 0.97 and 0.98.

The data collection sessions were conducted on the school sports field during physical education
lessons. The sequence of sub-tests was standardised for all participants: Sprint — Hurdles — Standing
Long Jump — Standing Triple Jump — Turbo Throw — Medicine Ball Throw. Before each sub-test,
the assessor provided standard verbal instructions and a live demonstration in accordance with a pre-
determined script. Each participant was given one familiarisation trial to understand the task and safety
procedures, followed by two official trials (IT'1 and T2) with a minimum one-minute rest period
between trials. All attempts are recorded using a video camera from a pre-determined position for
each sub-test — the camera position is determined to ensure the student’s entire body is clearly visible
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and all process criteria can be observed. Assessment of process criteria (C1-C5) is carried out from
the video recording using slow-motion playback for sub-tests requiring detailed observation of
movement technique. Both assessors evaluate independently without being able to view each othet’s
assessment sheets.

For the intra-rater reliability test, Rater A re-scored the same video recordings after a minimum interval
of four weeks from the first assessment, without access to the results of their initial assessment. This
four-week interval was chosen to minimise the effect of recalling previous scores, following the
procedure used by Makaruk et al. (2023), which resulted in an intra-rater ICC between 0.95 and 0.99.
For the test-retest reliability test, a sub-sample of n = 30 students was re-measured by Rater A after
an interval of two weeks (second measurement session), under identical testing conditions: the same
time, place, equipment, rater, and protocol. An interval of two weeks was chosen so that the students’
physical condition would not change significantly, yet was long enough to avoid the practice effect
from the first session.

Statistical Analysis

Content validity measured using the I-CVI for each item and the S-CVI/Ave overall score for the
instrument, as described in Section 2.3. The acceptance thresholds used were I-CVI = 0.83 and S-
CVI/Ave = 0.90 (Polit et al., 2007), consistent with the standards used in the FUS Test (CVI = 1.00
for all aspects) (Makaruk et al., 2023).

Inter-Rater Reliability. Inter-rater reliability among scores from Rater A and Rater B was quantified
with Intraclass Correlation Coefficient (ICC) model ICC(2,1)—two-way mixed, single measures,
absolute agreement—which is the recommended model for reliability studies where raters are
specifically selected and generalization is limited to the same raters (Koo & Li, 2016). In addition to
the ICC with a 95% confidence interval (CI), the following were also calculated: Cohen’s kappa (x)
coefficient per subtest as a measure of categorical reliability, interpreted using the Landis & Koch
classification (1977: » < 0.40 = weak; 0.40—-0.60 = moderate; 0.61-0.80 = substantial; > 0.80 = almost
perfect); as well as the percentage of agreement, calculated as the proportion of subjects for whom
both assessors gave identical total process scores per sub-test. Interpretation of ICCs follows the
guidelines of Koo & Mae (2016): ICC < 0.50 = poor; 0.50—0.74 = moderate; 0.75-0.89 = good; =
0.90 = very good.

Intra-Rater Reliability. The internal consistency of Rater A’s assessments was tested using the same
ICC(2.1) between the Session 1 scores (first assessment) and the re-scoring scores (second assessment
after four weeks). No systematic bias was detected using a one-sample t-test on the difference between
the two assessments (mean difference = 0 as the null hypothesis), and proportional bias was examined
using Pearson’s correlation between the means and the difference between the two assessments
(Makaruk et al., 2023).

Test-Retest Reliability. The stability of KAMS scores over time was assessed using ICC(2,1) between
Session 1 and Session 2 scores for a sub-sample of n = 30. The following were calculated: (a) Standard
Error of Measurement (SEM = SD X \/(1 — ICC)); (b) MDCoss = SEM X 1.96 X V2, representing the
smallest change interpretable as genuine rather than measurement noise; and (c) Bland-Altman analysis
for each subtest, presenting the limits of agreement (LOA = mean difference £ 1.96 X SD of
difference). Bland-Altman plots for Hurdles Sprint (lowest ICC = 0.750) and MBall (ICC = 0.769) are
presented in Figure 1 and Figure 2 respectively; plots for the remaining four subtests are provided as
Supplementary Figures S1-S4.
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Internal Consistency. Internal consistency between the five process criteria (C1-C5) within each
subtest, as well as between subtests within each domain (Run: T1+T2; Jump: T3+T4; Throw: T5+T6),
was assessed using Cronbach’s alpha. A value of « = 0.70 was set as the acceptable threshold, following
the AST, which achieved o = 0.70-0.76 (J. J. A. A. M. Hoeboer et al., 2018). It should be noted that
in observation-based assessment instruments with process criteria that measure different aspects of a
single complex movement, a moderate Cronbach’s alpha value (0.60-0.80) is methodologically
acceptable because each criterion is designed to measure different aspects of movement technique,
rather than a fully homogeneous construct (Makaruk et al., 2023).

Descriptive Statistics and Normative Data. Descriptive statistics were calculated for all main
variables: mean (M), standard deviation (SD), minimum value, maximum value, and the P25, P50
(median) and P75 percentiles. Descriptive statistics are presented for the entire sample (n = 60) and
separately by gender (n = 30 males; n = 30 females). The normality of the data distribution was tested
using the Shapiro-Wilk test, given that the sample size per gender was < 50 (Field et al., 2018).

Gender Differences (Discriminant Validity). Prior to group comparison, each variable's normality was
checked with the Shapiro-Wilk test (recommended for n < 50 per group; Field, 2018). An independent
samples t-test was used for normally distributed variables (p > 0.05); while if normality was not met
(p = 0.05), the Mann-Whitney U test was performed as a non-parametric alternative. The effect size
was calculated by Cohen's d (t-test) or the biserial rank correlation + (Mann-Whitney U), defined as:
trivial < 0.20; small 0.20-0.49; moderate 0.50-0.79; large 0.80—1.29; very large = 1.30 (Cohen, 1988).
Bonferroni correction was applied across six comparisons (adjusted o = 0.008).

3. Result
Participant Characteristics

The participants in this study were 60 students (30 boys; 30 gitls) from a public elementary school in
Bandung, West Java, Indonesia, aged 10—11 years. All participants met the inclusion criteria. Two
trained raters completed a minimum of eight hours of calibration prior to data collection. A sub-
sample of 30 students (£15 boys; =15 girls) participated in a retest session with an interval of 2 weeks.

Normality Testing

Prior to gender comparison analyses, normality was assessed using the Shapiro-Wilk test for each
variable separately in boys and girls (n = 30 each). Product scores for SLJ, STJ, Turbo Throw, and
MBall were normally distributed in both groups (all p > .05) and were compared using independent
samples t-tests. 30 m Sprint product (Boys: W = 0.798, p < .001) and Hurdles Sprint product (Boys:
W =0.917, p = .023) violated normality in the boys group; Mann-Whitney U tests were applied for
these variables. All six process scores violated normality in at least one group (all p < .05) and were
analysed using Mann-Whitney U.

Content Validity

Table 3 presents the results of the assessment by seven expert panels. All 49 items achieved an I-CVI
of 1.00 — all seven experts rated each item as 3 or 4, with no scotes below 3. The overall S-CVI/Ave
= 1.00, exceeding the minimum threshold of = 0.90 (Polit et al., 2007) and identical to the FUS Test
(Makaruk et al., 2023). The average score per expert ranged from 3.22 to 4.00 (grand mean = 3.78 £
0.18). All 49 items were accepted without revision and the KAMS instrument was validated in terms
of content.
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Table 3. Content validity index (CVI) results of the KAMS instrument (N experts = 7, N items = 49)

Item Group N Mean +SD I-CVI S-CVI Status
Item

Sub-testt 1: 30 m Sprint 7 3.79 £0.15 1.00 1.00 Y Valid
Sub-testt 2: Hurdle Sprint 7 3.80 £0.18 1.00 1.00 Y Valid
Sub-testt 3: SLJ 7 3.80 £0.15 1.00 1.00 Y Valid
Sub-testt 4: STJ 7 3.80 £0.07 1.00 1.00 Y Valid
Sub-testt 5: Turbo Throw 7 3.84 £0.09 1.00 1.00 v Valid
Sub-testt 6: MBall 7 3.73 £0.11 1.00 1.00 Y Valid
Overall Assessment U1-U7 7 3.73 £0.10 1.00 1.00 V' Valid
Total (49 item) 49 3.78 £0.18 1.00 1.00 Y Valid

Note: I-CVI = Item-Content Validity Index; S-CVI = Scale-Content Validity Index/Average. Expert grand mean:
A1=3.22; A2=3.80; A3=4.00; A4=3.67; A5=3.96; A6=3.84; A7=3.98. Criteria: I-CVI = 0.83; S-CVI/Ave = 0.90
(Polit et al., 2007).

Inter-rater Reliability

Table 4 presents the inter-rater ICCs (N = 60). ICC values ranged from 0.875 to 0.932, with an overall
ICC 0f 0.910 [95% CI: 0.854, 0.945] (excellent). Sub-test values: ST] = 0.932 [0.889, 0.959] (excellent);
Turbo Throw = 0.909 [0.852, 0.945] (excellent); 30 m Sprint = 0.906 [0.847, 0.943] (excellent); MBall
=0.899 [0.836, 0.938] (good); Hurdles Sprint = 0.877 [0.802, 0.925] (good); SLJ = 0.875 [0.799, 0.923]
(good). Percentage agreement ranged from 83.3% to 88.3%; SEM = 0.241-0.288 points.

Table 4. Inter-rater reliability of the KAMS (N = 60)

Sub-test n Rater A Rater B ICC SEM Yo Category
M(SD) M(SD) Agree

T1: 30 m Sprint 60 4.20 (0.80)  4.15 (0.78) 0.906 0.241 88.3%  Excellent
[0.847,
0.943]

T2: Hurdles Sprint 60 3.85 (0.82) 3.78 (0.83) 0.877 0.288 83.3%  Good
[0.802,
0.925]

T3: SLJ 60 3.65 (0.82) 3.68 (0.81) 0.875 0.288 83.3%  Good
[0.799,
0.923]

T4: ST] 60 3.53 (0.91) 3.62 (0.94) 0.932 0.240 88.3%  Excellent
[0.889,
0.959]

T5: Turbo Throw 60 3.93(0.88)  4.03 (0.82) 0.909 0.257 86.7%  Excellent
[0.852,
0.945]

T6: MBall 60 4.38 (0.83)  4.35 (0.80) 0.899 0.257 86.7%  Good
[0.8306,
0.938]

Total 60 — — 0.910 — 86.1%  Excellent
[0.854,
0.945]

Note: ICC = ICC(2.1) two-way mixed, absolute agreement; SEM = Standard Error of Measurement; % Agree =
petrcentage of identical scores. Categories: Good = 0.75-0.89; Excellent = 0.90 (Koo & Mae, 2016).
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Intra-rater Reliability

Table 5 presents the intra-rater ICCs (N = 60). ICCs ranged from 0.836 to 0.970. ST] = 0.970 [95%
CI: 0.950, 0.982] (excellent); Turbo Throw = 0.930 [0.886, 0.958] (excellent); Hurdles Sprint = 0.855
[0.769, 0.911] (good); 30 m Sprint = 0.848 [0.758, 0.906] (good); MBall = 0.848 [0.758, 0.906]
(good); SLJ = 0.836 [0.740, 0.899] (good). Mean differences between sessions were all < 0.11 points,
indicating no systematic bias (Bland & Altman, 1980).

Table 5. Intra-rater reliability for Rater A: Session 1 vs. re-scoring (N = 60, 4-week interval)

Sub-test n Session 1 Re-scoring ICC Yo Mean Category
M(SD) M(SD) Agree Diff
T1: 30 m Sprint 60 420 (0.80)  4.15(0.76)  0.848 81.7% +0.05 Good
[0.758,
0.906]
T2: Hurdles 60 3.85(0.82)  3.75(0.97)  0.855 76.7% +0.10 Good
Sprint [0.769,
0.911]
T3: SLJ 60 3.65(0.82)  3.72(0.74)  0.836 80.0% —-0.07 Good
[0.740,
0.899]
T4: STJ 60 3.53(091)  3.52(0.91) 0970 95.0% +0.02 Excellent
[0.950,
0.982]
T5: Turbo 60 3.93(0.88)  3.92(0.94)  0.930 88.3% +0.02 Excellent
Throw [0.886,
0.958]
T6: MBall 60 4.38(0.83)  4.30(0.72)  0.848 81.7% +0.08 Good
[0.758,
0.906]

Note: Mean Diff = mean for Session 1 minus the re-scoring (positive = Session 1 is higher). Categories by Koo & Mae
(2010).

Test-Retest Reliability

Table 6 presents the test-retest ICCs (n = 30 sub-samples, 1-2 week interval). All six subtests achieved
the good category (ICC = 0.750-0.871). Turbo Throw = 0.871 [95% CI: 0.747, 0.936]; 30 m Sprint =
0.861 [0.729, 0.931]; SLJ = 0.834 [0.680, 0.917]; ST] = 0.802 [0.625, 0.901]; MBall = 0.769 [0.569,
0.883]; Hurdles Sprint = 0.750 [0.538, 0.873]. MDCos ranged from 0.795 to 1.285 points: a change of
2 1 point per sub-test between sessions can be interpreted as a genuine change beyond measurement
error (Hoeboer et al., 2017).

Table 6. Test-retest reliability of the KAMS (n = 30 sub-samples, 1-2 week interval)

Sub-test n Session1 Session2 ICC SEM MDGCss *LOA Category
M(SD) M(SD)
T1: 30 m Sprint 30 4.30 4.23 (0.90) 0.861 0.314  0.870  +0.882 Good
0.79) [0.729,
0.931]
T2: Hurdles Sprint 30 3.90 3.93 (0.91) 0.750 0.463 1.285  *1.311 Good
(0.96) [0.538,
0.873]
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Sub-test n Session1 Session2 ICC SEM MDCs *LOA Category
M(SD) M(SD)
T3:SL) 30 3.50 3.53(0.78)  0.834 0340 0941  £0.961 Good
(0.90) [0.680,
0.917]
T4: STJ 30 3.37 3.40(0.89)  0.802 0385  1.068  £1.090 Good
(0.85) [0.625,
0.901]
T5: Turbo 30 3.83 3.87(0.73) 0871 0287  0.795  £0.811 Good
(0.87) [0.747,
0.930]
T6: MBall 30 4.30 423 (0.73) 0769 0363  1.007  £1.021 Good
0.79) [0.569,
0.883]

Note. SEM = SD x V (1 = ICC); MDCos = SEM X 1.96 X V2 (the smallest change that can be interpreted as clinically
meaningful at a 95% confidence level); *LOA = Limits of Agreement from the Bland-Altman plot (mean difference *
1.96 X SD of differences). All subtests met the Good standard (ICC = 0.75; Koo & Mae, 2016).

Internal Consistency

Cronbach’s alpha for the six subtest total scores, treated as scale items, resulted in a = 0.793
(acceptable to good) (Jum C. Nunnally & Ira H. Bernstein, 1994)). The alpha per domain ranged from
0.337 to 0.436, and the alpha for the 30 binary items was 0.604. The alpha per subtest (K1-K5 within
a single subtest) was low to negative — a phenomenon discussed in the Discussion (Table 7).

Table 6. Internal consistency (cronbach’s alpha) of the KAMS (N = 60)

Unit of Analysis N Item Cronbach's « N  Interpretation
Per Sub-tes (K1-K5 in each sub-test)

T1: 30 m sprint 5 —0.029 60  Design artefact — see Discussion

T2: Hurdles Sprint 5 —0.044 60 Design artefact — see Discussion

T3: SLJ 5 —0.167 60  Design artefact — see Discussion

T4: STJ 5 —0.074 60  Design artefact — see Discussion

T5: Turbo 5 0.148 60 Low — see Discussion

T6: MBall 5 0.052 60  Low — see Discussion

Per Domain (K1-K5 all sub-test in the domain)

Run (T1+T2, 10 item) 10 0.384 60 Below the threshold — expected by
design

Jump (T3+T4, 10 item) 10 0.337 60 Below the threshold — expected by
design

Throw (T5+T6, 10 item) 10 0.436 60 Below the threshold — expected by
design

All 30 binary items 30 0.604 60  Moderate

6 total subtest scores (scale 6 0.793 60 v Acceptable-to-Good (x >

levels) 0.70)

Note. The scale alpha (6 subtests in total, «=0.793) is a psychometric value relevant to the interpretation of the KAMS
as a single scale. Low/negative alpha values for K1-KS5 are artefacts of the process-ctiterion-based instrument design
(Carmines & Zeller, 1979; Streiner, 2003). Standard: « = 0.70 = acceptable (Jum C. Nunnally & Ira H. Bernstein, 1994).

Descriptive Statistics and Initial Normative Data

Table 8 shows the descriptive statistics for the KAMS product and process scores. The average 30
sprint time was 0.14 = 0.86 seconds; the average hurdles sprint time was 8.03 £ 1.32 seconds. The
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average standing long jump was 126.55 £ 21.27 c¢m; Standing Triple Jump 317.14 £ 66.70 cm (Min =
154.1 cm; Max = 459.0 cm; P50 = 325 cm) — approximately 2.5X the SL] value, consistent with
theoretical estimates for this age group and confirming that the three-phase hop-step-jump protocol
was performed correctly. The average Turbo distance was 7.23 £ 2.70 m and the Medicine Ball Push
distance was 2.63 £ 0.63 m. The average total KAMS process score was 24.68 + 3.33 (range 15-30;
P50 = 25; Table 0).

Category distribution: 30.0% Very Good (= 27; n = 18), 53.3% Good (22-26; n = 32), 15.0% Fair
(16-21; n = 9), and 1.7% Poor (10-15; n = 1). No students were in the Very Poor category. A total
of 83.3% of students achieved at least the Good category.

Table 7. Descriptive statistics for KAMS product and process scores (N = 60)

Variable N M SD Min Max P25 P50 P75 Unit
Run Domain
30 m sprint — Product 60 6.14 0.86 5.07 9.52 5.61 6.00 6.48  seconds
30 m sprint — Process 60 4.22 0.76 2 5 4 4 5 score
Hurdles — Process — 60 8.03 1.32 573 11.61 7.8 7.84 8.77  seconds
Product
Hurdles — Process — 60 3.88 0.83 1 5 4 4 4 score
Process
Jump Domain
SL] — Product 60 126.55 2127 67.0 170.0 110.0 130.0 140.0 o
SLJ — Process 60 3.97 0.82 1 5 4 4 4 score
STJ] — Product 60 317.14 66.70 1541 459.0 275.0 325.0 364.0 o
ST] — Process 60 3.90 0.86 1 5 3 4 4 score
Throw Domain
Turbo — Product 60 7.23 2.70 2.80 13.60  5.00 7.25 9.10 m
Turbo — Process 60 4.18 0.81 2 5 4 4 5 score
MBall — Product 60 2.63 0.63 1.30 4.00 2.10 2.70 3.10 m
MBall — Process 60 4.53 0.65 3 5 4 5 5 score
Total KAMS Process 60 24.68 3.33 15 30 23 25 27 score

Note. Data are derived from the domain assessment sheets (Run, Jump, Throw). M = Mean; SD = Standard Deviation;
P25/P50/P75 = 25th/50th/75th petcentile. Process scotes on a scale of 0—5 pet subtest; total 0-30. SL] = Standing
Long Jump.

Differences by Gender (Discriminant Validity)

Shapiro-Wilk tests indicated normality violations in at least one gender group for all six process scores
and for 30 m Sprint and Hurdles Sprint product scores (p = .05); Mann-Whitney U tests were therefore
applied for these variables. Product scores for SLJ (Boys: W = 0.973, p = .634; Gitls: W = 0.963, p =
.368), ST] (Boys: W = 0.974, p = .643; Girls: W = 0.982, p = .865), Turbo (Boys: W = 0.980, p = .817;
Gitls: W = 0.961, p = .331), and MBall (Boys: W = 0.972, p = .589; Girls: W = 0.984, p = .913)
satisfied normality in both groups and were compared using independent samples t-tests. Effect sizes
are reported as Cohen's d (t-test variables) or rank-biserial correlation r (Mann-Whitney U variables).

Table 9 presents a comparison of KAMS scores between boys and girls. Normality testing (Section
3.2 above) informed test selection. For normally distributed product variables, independent samples
t-tests were used; Mann-Whitney U was used for all process scores and non-normally distributed
product variables. Significant large-to-very-large differences were found in product scores: Turbo
(Boys = 9.07 £ 2.19 m vs Girls = 5.39 £ 1.74 m; t(58) = 7.22, p < .001, d = 1.86); MBall (t(58) =
4.78, p <.001,d = 1.23); STJ (t(58) = 2.91, p = .005, d = 0.75); SLJ (t(58) = 2.49, p = .015,d = 0.64).
Hurdles product showed boys faster (Mann-Whitney U = 289.5, p = .004, d = —0.77).
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Process scores showed no significant differences by gender across all subtests (Mann-Whitney U tests;
all effect sizes trivial-to-small, |d| = 0.40, Bonferroni-adjusted a = 0.008). Total KAMS process score:
Boys = 24.87 £ 2.39 vs Girls = 24.50 + 4.09 (U = 431.5, p = .609, rank-biserial r = 0.04 — trivial),
confirming KAMS is gender-neutral in assessing movement technique quality.

Table 8. Comparison of KAMS scores between boys (n=30) and gitls (n=30)

Variable Boys M(SD) GirlsM(SD) t/U d Interpretation
Run Domain
Sprint Product (dtk) 6.13 (1.08) 6.16 (0.60) = —0.04 Trivial/ns?
439.0
Sprint Process 4.37 (0.81) 4.07 (0.69) = 0.40 Small/ns
368.0
Hurdles Product (dtk)  7.56 (1.22) 8.51 (1.26) = —0.77 Medium*
289.5%*
Hurdles Process 3.93 (0.74) 3.83 (0.91) 0.47 0.12 Trivial/ns
Jump Domain
SLJ Product (cm) 133.10 (19.13)  120.00 (21.59) 2.49%* 0.04 Medium (Boys >
Gitls)
SLJ Process 3.93 (0.52) 4.00 (1.05) —0.31 —0.08 Trivial/ns
STJ Product (cm) 340.76 (63.23) 293.52 (62.44) 2.91*+  0.75 Medium (Boys >
Gitls)
STJ Process 3.83 (0.65) 3.97 (1.03) —0.60 —0.16 Trivial/ns

Throw Domain
Turbo Product (m) 9.07 (2.19) 5.39 (1.74) 7.22%k 1,86 Very large % (Boys >

Gitls
Turbo Process 4.23 (0.63) 4.13 (0.97) 0.47 0.12 Triviil/ ns
MBall Product (m) 2.96 (0.57) 2.30 (0.51) 4788+ 1.23 Large % (Boys > Gitls)
MBall Process 4.57 (0.63) 4.50 (0.68) 0.39 0.10 Trivial/ns
Total Process 24.87 (2.39) 24.50 (4.09) 0.42 0.11 Trivial/ns — no bias
gender v

Note. d = Cohen's d for t-test variables; rank-biserial + for Mann-Whitney U variables (Sprint, Hurdles, all Process scores). Effect size
interpretation: trivial < 0.20; small 0.20-0.49; medium 0.50-0.79; large 0.80-1.29; very large = 1.30 (Cohen, 1988). Bonferroni

cottrection applied: a = 0.008. ns = not significant; * p <.05; ** p <.01;*** p < .001. % = significant after Bonferroni correction. * =
Mann-Whitney U test applied (normality violated); t / U column: t values for parametric tests, U values for non-parametric tests.
Sprint Product (s) = seconds.

4. Discussion
Content Validity: Full Consensus on the Hierarchical Foundation of Sources

An S-CVI/Ave score of 1.00 across all 49 items represents the highest level of content validity within
the CVI methodology (Polit et al., 2007), identical to the FUS Test (Makaruk et al., 2023). The
unanimous consensus of the seven expert panels reflects the strength of the source hierarchy: the
World Athletics Kids” Athletics framework (2022), as the primary construct source, possesses global
normative authority that is directly recognised by the entire panel. As stated by Streiner and Norman,
high content validity is achieved when the items of an instrument are based on sources whose authority
is recognised by experts in the relevant domain (Streiner et al., 2024).

The inclusion of the OSF Test (n = 27.187 children) as a validated reference provided convincing
empirical evidence for the expert panel to accept the operationalisation of the construct (Baj-Korpak
et al., 2022). The grand mean of the expert ratings was 3.78 (no score < 3 on any item) and the lowest
score by Expert Al (mean = 3.22) reflects academic rigour that actually reinforces the objectivity of
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the validation process. Yusoff (2019) emphasises that transparency regarding the source of the
construct is a prerequisite for obtaining consistent assessments from a panel of experts — a condition
that is optimally fulfilled in this study.

Reliability Profile: Satisfactory Psychometric Properties

The reliability profile of the KAMS indicates satisfactory psychometric validity across all measurement
dimensions. The inter-rater ICC = 0.910 (excellent) exceeds the minimum standard of ICC = 0.80
(Altman, 1991; Koo & Mae, 2016) and approaches the FUS Test’s performance ICC = 0.97-0.98)
(Makaruk et al., 2023). An agreement percentage of 83.3—88.3% with a SEM of 0.241-0.288 points
confirms that inter-rater differences are practically minimal. The intra-rater ICC ranged from 0.836 to
0.970 with a mean difference of < 0.11 points across all subtests, demonstrating the consistency of
Rater A’s assessments over time without systematic bias. These findings are consistent with similar
sports movement assessment instruments reporting intra-rater ICCs of 0.80-0.95 (Lund & Tannehill,
2015).

Regarding test-retest reliability, all six sub-tests met the ‘good’ category (ICC = 0.750-0.871),
exceeding the COSMIN minimum standard of ICC = 0.70 (Mokkink et al., 2010) and comparable to
the AST test-retest ICC of 0.80-0.88 (J. Hoeboer et al., 2018). MDCos values ranging from 0.795 to
1.285 points provide concrete practical guidance: a change in process score of = 1 point per sub-test
between two measurements can be interpreted as a significant change exceeding the margin of
measurement error — supporting the use of KAMS in the pre-post evaluation of the Kids” Athletics
programme.

Low Alpha by Subtest: An Expected Design Artifact

Low or negative Cronbach’s alpha values for K1-K5 within a single subtest are an expected design
artefact, not a psychometric failure. Carmines and Zeller (1979) and Streiner (2003) explain that low
alpha occurs when items are designed to measure different aspects of a single complex skill — a
situation that is indeed intentional in the KAMS. Items K1-K5 in each subtest measure technically
distinct components: for example, in the Sprint subtest, K1 = starting position, K2 = acceleration, K3
= posture, K4 = arm coordination, K5 = stride pattern (G.Carmines & A.Zeller, 1979; Streiner et al.,
2024) A student may master one aspect but not the other, so the low inter-K correlation is by design.
An identical phenomenon has been reported in TGMD-3 (Ulrich, D. A. 2019) dan FUS Test (Makaruk
et al,, 2023).

The psychometrically meaningful alpha is at the scale level: the six subtest total scores yielded an o of
0.793 (acceptable to good), exceeding the AST range of 0.70-0.76 (J. J. A. A. M. Hoeboer et al., 2018).
This confirms that the total KAMS score (0—30) is a cohesive measure of athletic motor skills and can
be interpreted as a single, meaningful construct.

Normative Profile and International Comparison

The initial normative data provide an initial overview of the athletic movement skills profile of Kids’
Athletics participants among Indonesian primary school pupils. The average standing long jump (SLJ)
of 126.55 cm falls below the European P50 norm of approximately 140—155 cm for 10—11-year-olds
(Thomas et al., 2020) but is close to the Latin American population P50 norm = 109-120 cm
(Ramirez-vélez et al., 2017), reinforcing the urgency for representative local norms. The average
Standing Triple Jump = 317.14 cm (= 2.5X SLJ) aligns with theoretical estimates and confirms that
the three-phase hop-step-jump protocol was correctly executed. The mean turbo throw = 7.23 m and
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medicine ball push = 2.63 m fall within a reasonable range for this age group compared to OSF Test
data (Baj-Korpak et al., 2022).

The distribution of 83.3% of students in the Good or Very Good categories is consistent with previous
findings that participants in structured athletics programmes outperform the general population in all
components of athletic movement skills. One student (1.7%) in the Poor category reflects reasonable
individual variation (Baj-Korpak et al., 2022).

Concurrent validity of KAMS against established motor skill instruments was not assessed in the
present study, as this constitutes a separate validation phase. However, the theoretical basis for
convergent validity is well-founded. The KAMS jumping domain — specifically the Standing Long
Jump — shares direct procedural overlap with the TGMD-3 horizontal jump subtest (Ulrich, 2019),
while the running domain parallels sprint and agility components of the Athletic Skills Track (Hoeboer
et al., 2018). The throwing domain corresponds conceptually to the medicine ball push of the OSF
Test (Baj-Korpak et al.,, 2022) and the two-hand overarm throw of the TGMD-3. On this basis,
moderate-to-strong correlations (r = 0.50—0.75) between KAMS domain scores and corresponding
criterion instrument subscales would be theoretically expected. Establishing concurrent validity — via
simultaneous administration of KAMS and TGMD-3 or AST on a new sample of = 60 children aged
10-11 years — is identified as the highest-priority next step in the full KAMS validation programme.

Product Divergence — Process Convergence: Implications for Discriminant Validity

The most significant pattern was a large divergence in product scores in the throwing domain (d =
1.23-1.86 — large to very large) and a moderate divergence in the jumping domain (d = 0.64—0.75)
between genders, accompanied by consistent convergence in process scores (all |d| = 0.40). Males’
superiority in throwing product scores is consistent with (Gallahue et al., 2012) who attributed this
advantage to a combination of morphological factors and motor experience, and with (J. J. A. A. M.
Hoeboer et al., 2018) who reported that males were faster across all AST tracks.

The non-significant difference in process scores — including the total KAMS process score (d = 0.11
— trivial) — demonstrates that the instrument measures movement technique quality in a gender-
neutral manner. This finding is consistent with (Lopes et al., 2023) who found no difference in motor
competence (KTK) between 10-year-old boys and girls participating in structured athletics training. A
critical practical implication: KAMS process scores are a gender-fair measure of technical evaluation
and can be used without distinguishing between gender-specific norms, whilst product scores must
always be interpreted using separate norms for each gender. These findings also underscore the
novelty of the KAMS: the first instrument within the context of Kids’ Athletics Indonesia to explicitly
separate the assessment of physical capacity (product) from the quality of movement technique
(process), providing an evaluation dimension not available in either the OSF Test or the AST.

Limitations of the Study

Firstly, the limited sample from schools in Bandung restricts generalisability of normative data to
Indonesia's diverse national population. Secondly, concurrent validity against the TGMD-3 (Ulrich,
2019), KTK (Vandorpe et al,, 2011), or AST (Hoeboer et al., 2018) has not yet been established —
this is the most critical gap in the current validation evidence and should be addressed as a priority in
future research. Thirdly, maturity status was not controlled, although its influence at ages 1011 years
is relatively small (MIRWALD et al., 2002).

5. Conclusion and Recommendation
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The KAMS has been successfully developed and validated as an assessment tool for athletic
movement skills in Kids” Athletics , based on the World Athletics Kids” Athletics framework (2022),
for primary school students aged 10—11 in Indonesia. This instrument has been shown to possess
perfect content validity based on expert panel assessment, comprehensive and satisfactory reliability
profiles across all measurement dimensions (inter-rater, intra-rater, and test-retest), as well as
acceptable internal consistency at the scale level. The KAMS instrument has also been shown to be
non-gender-biased in measuring the quality of movement techniques, rendering it a fair and objective
evaluation tool. Initial normative data indicate that the majority of primary school students in Bandung
City have achieved a good level of mastery of athletic movement skills. The KAMS is recommended
as an evidence-based evaluation tool for the Kids’ Athletics programme in Indonesian primary
schools, with priority for further research including concurrent validity testing, the development of
multi-provincial national norms, and validation across other age groups within the Kids” Athletics
spectrum.
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