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This study examined the validity and measurement functioning of a 

Malay adaptation of the Test of Gross Motor Development–Third 

Edition (TGMD-3) for Malaysian primary-school settings. A structured 

cross-cultural adaptation process used independent forward translations, 

synthesis, backward translation and multidisciplinary expert review to 

preserve semantic, conceptual and contextual equivalence. Content 

validity was evaluated by seven experts, while instructional clarity and 

practical usability were appraised by 30 practising Physical Education 

teachers. Construct validity was subsequently examined using Rasch 

measurement with 64 Year Four pupils. Item-level content validity 

indices ranged from 0.86 to 1.00 and the scale-level average was 0.93. 

Mean clarity ratings ranged from 4.40 to 4.80 on a five-point scale, with 

Impact Index values from 4.05 to 4.75. Rasch analysis showed 

acceptable item fit, with Infit Mean Square values of 0.74–1.29 and 

Outfit Mean Square values of 0.71–1.34. Person reliability was 0.88 with 

a separation index of 2.65, whereas item reliability was 0.95 with a 

separation index of 4.37. No item displayed substantial gender-based 

differential item functioning, and the person–item map indicated 

satisfactory targeting across the assessed ability continuum. These 

converging findings support the Malay TGMD-3 as a culturally 

appropriate and psychometrically defensible instrument for systematic 

assessment of fundamental motor competence. Its use may strengthen 

evidence-informed instructional planning, developmental monitoring 

and more standardised Physical Education assessment in Malaysian 

primary schools. 
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1. INTRODUCTION 

Fundamental movement skills (FMS) provide the movement foundation from which children develop more 

specialised patterns required for physical activity, games and sport. Their importance extends beyond the 

execution of isolated motor tasks. A 2025 structural-equation-modelling meta-analysis showed that actual 

motor competence is meaningfully embedded in the relationship between perceived physical competence 

and physical activity across childhood and adolescence, reinforcing the developmental relevance of 

accurate motor assessment (Bourke et al., 2025). Recent intervention syntheses likewise indicate that FMS 

can be improved through appropriately structured school and physical-activity programmes rather than 

being assumed to emerge automatically with maturation (Yin et al., 2025; Zhang et al., 2025). In particular, 

a 2026 network meta-analysis identified FMS-targeted programmes and general structured physical activity 

as the most effective approaches for improving total FMS in early childhood (Jiang et al., 2026). These 

developments increase the need for assessment instruments that are sufficiently valid, interpretable and 

culturally appropriate to detect meaningful differences in motor competence. 

The Test of Gross Motor Development–Third Edition (TGMD-3) is a process-oriented assessment 

designed to evaluate six locomotor and seven ball-skill performances in children (Ulrich, 2019). Its 

continued relevance is reflected in recent work using the TGMD-3 as a criterion measure for validating a 

brief preschool motor-competence check (Komura et al., 2025) and in the development of large age-specific 

normative percentile values from more than 17,000 Italian children (Walters et al., 2025). At the same time, 

contemporary research has highlighted that the apparent precision of a motor score depends not only on the 

child’s performance, but also on the operational definition of performance criteria, rater judgement and the 

scoring structure of the instrument. Lorenzo-Martínez et al. (2025), for example, found significant score 

discrepancies when the same movement skills were evaluated with three process-oriented assessment tools. 

Ng et al. (2025) similarly identified subjectivity in rater judgements and inconsistencies in score 

aggregation as continuing challenges to TGMD comparability and standardisation. These concerns make 

rigorous adaptation and validation especially important when an established instrument is transferred across 

languages and educational systems. 

Cross-cultural adaptation cannot be reduced to literal translation. The aim is to preserve the meaning 

of the construct while ensuring that terminology, instructions and performance criteria are understood 

consistently within the target setting (Beaton et al., 2000; Guillemin et al., 1993). This requirement is 

particularly salient for motor assessment because movement terminology may be interpreted differently by 

teachers and assessors whose sporting exposure, professional training and classroom practices vary. 

International TGMD-3 studies have demonstrated strong psychometric potential after careful adaptation 

and validation, including Spanish, Italian and French-Canadian applications (Estevan et al., 2017; Magistro 

et al., 2020; Maïano et al., 2022). Reliability research further shows that rater agreement can improve when 

assessors explicitly establish shared interpretations of performance criteria (Carballo-Fazanes et al., 2023), 

supporting the value of linguistically precise and operationally clear instructions. 

In Malaysia, the Primary School Standard Curriculum positions Physical Education as part of holistic 

pupil development (Ministry of Education Malaysia, 2017). However, routine school assessment has 

traditionally given greater visibility to fitness monitoring than to standardised, process-oriented profiling 

of locomotor and manipulative competence. This creates a practical assessment gap: teachers may teach 

movement skills without access to a validated Malay instrument that supports consistent observation, 
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scoring and developmental monitoring. The gap is consequential because contemporary evidence shows 

that structured school-based programmes can produce meaningful improvements in FMS (Yin et al., 2025), 

while structured active play and skill-oriented Physical Education both outperform the assumption that 

unstructured activity alone will reliably develop proficiency (Liu et al., 2025). A valid Malay TGMD-3 

would therefore provide a stronger measurement basis for identifying movement strengths and needs, 

monitoring instructional response and aligning classroom practice with the broader goal of balanced 

physical development advocated internationally (UNESCO, 2015). 

Accordingly, this study evaluated the Malay adaptation of the TGMD-3 through three complementary 

sources of validity evidence. First, content relevance and conceptual fidelity were examined through 

multidisciplinary expert judgement. Second, linguistic clarity and practical usability were evaluated by 

practising Physical Education teachers who represent the intended school-based users of the instrument. 

Third, construct functioning was examined using Rasch measurement, including item fit, person and item 

separation, gender-based differential item functioning and person–item targeting. By combining cross-

cultural adaptation, practitioner appraisal and modern psychometric analysis, the study responds directly to 

current calls for greater comparability and standardisation in motor competence assessment (Ng et al., 2025) 

and to emerging evidence that motor competence is multidimensional and should be evaluated with 

construct-sensitive measurement approaches (Bandeira et al., 2025). 

2. LITERATURE REVIEW 

Motor competence is increasingly understood as a multidimensional construct rather than a single 

undifferentiated score. Stodden et al. (2008) proposed a developmental relationship in which motor 

competence and physical activity become increasingly reciprocal across childhood. More recent evidence 

strengthens this conceptual position: Bourke et al. (2025) found that actual and perceived competence 

contribute to pathways associated with physical activity, while Bandeira et al. (2025), using exploratory 

graph analysis, questioned whether commonly used motor assessments always represent the same 

underlying construct. For school-based research, this means that assessment selection is not a neutral 

technical decision. The chosen instrument determines which performance features are observed, how 

proficiency is represented and whether change can be interpreted as true development rather than 

measurement artefact. 

The TGMD-3 is among the most established process-oriented measures of gross motor competence. 

Evidence from cross-national studies supports its use while also illustrating the need for contextual 

validation. The Spanish version demonstrated suitable reliability and construct validity (Estevan et al., 

2017), a large Italian study supported factorial validity and measurement invariance (Magistro et al., 2020), 

and a French-Canadian validation supported a bifactor representation with no meaningful differential item 

functioning across several participant characteristics (Maïano et al., 2022). Rasch analysis has also been 

used to examine the hierarchy and differential functioning of TGMD-3 performance criteria; Valentini et 

al. (2022) reported meaningful item-difficulty variation while finding no gender DIF for locomotor and 

ball-skill items. In 2025, Walters et al. extended the evidence base by establishing normative TGMD-3 

percentiles for Italian children, illustrating the value of population-sensitive calibration when scores are 

used for developmental interpretation. 
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Measurement quality also depends on implementation. Rintala et al. (2017) showed that some TGMD-

3 skills are more challenging than others to score consistently from video, and Maeng et al. (2017) reported 

excellent reliability for total and subscale scores among experienced raters but greater variability for 

individual skills. Carballo-Fazanes et al. (2023) subsequently demonstrated that interrater reliability 

improved after raters reached explicit agreement about performance criteria. Recent research reinforces this 

concern. Ng et al. (2025) highlighted subjectivity, data precision and score aggregation as barriers to 

comparability, whereas Lorenzo-Martínez et al. (2025) showed that three process-oriented tools can 

produce materially different proficiency estimates for the same skills. Komura et al. (2025), in validating 

the SMC-Kids, used the TGMD-3 as a criterion measure, further demonstrating its role as a reference 

instrument but also underscoring the importance of establishing validity in the population and language in 

which it is used. 

The need for rigorous measurement is amplified by the growing intervention literature. Zhang et al. 

(2025) found generally positive effects of active-play interventions on children’s FMS, although the 

evidence varied across programme characteristics. Liu et al. (2025) reported that structured active play and 

skill-oriented Physical Education were comparably effective, whereas unstructured active play was less 

effective for some outcomes. Yin et al. (2025) synthesised 33 school-based studies and found an overall 

positive effect on FMS, with programme duration, frequency and intervention period influencing outcomes. 

Jiang et al. (2026) further reported that FMS-targeted and structured programmes ranked highly for total 

FMS improvement. Collectively, these findings show why outcome measurement must be linguistically 

clear, psychometrically stable and sufficiently invariant to support fair comparison across pupils. In 

Malaysia, a Malay TGMD-3 that demonstrates content relevance, practitioner comprehensibility and 

Rasch-based construct functioning would address this methodological requirement while supporting more 

systematic Physical Education assessment. 

3. MATERIALS AND METHODS 

This study used a structured cross-cultural adaptation and psychometric validation design to evaluate 

whether the Malay version of the TGMD-3 retained conceptual meaning while remaining linguistically and 

operationally appropriate for Malaysian primary-school contexts. The adaptation sequence was guided by 

established principles of forward translation, synthesis, backward translation and expert review (Beaton et 

al., 2000; Guillemin et al., 1993). Validation was organised across complementary evidence sources: expert 

content judgement, practitioner clarity appraisal and Rasch analysis of pupil performance. 

3.1 Participants 

Three participant groups contributed to the validation process. The expert panel comprised seven 

specialists representing motor development, Physical Education, linguistics, language and curriculum-

related expertise. Thirty practising Physical Education teachers from urban and rural primary-school 

settings evaluated instructional clarity and practical usability as intended end-users of the Malay instrument. 

Construct validation using Rasch measurement involved 64 Year Four primary-school pupils, comprising 

32 boys and 32 girls, who completed all 13 TGMD-3 skills. Participation was voluntary and the study was 

conducted under institutional ethical approval from Sultan Idris Education University 

(UPSI/PPPI/PYK/ETIKA (M)/Vol.21(78)). 
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3.2 Instrument 

The Test of Gross Motor Development–Third Edition (TGMD-3) is a process-oriented measure of 

fundamental gross motor competence (Ulrich, 2019). It comprises two domains: six locomotor skills (run, 

gallop, hop, skip, horizontal jump and slide) and seven manipulative or ball skills (two-handed strike, one-

handed strike, stationary dribble, catch, kick, overhand throw and underhand roll). Each skill is evaluated 

against observable performance criteria rather than product outcomes such as distance or speed. The present 

study adapted the instructions and scoring language into Malay while maintaining the performance intent 

and structure of the original instrument. Formal written permission to adapt and validate the TGMD-3 for 

use in Malaysia was obtained from Professor Emeritus Dale A. Ulrich before the study commenced. 

3.3 Cross-cultural adaptation procedure 

The adaptation began with two independent forward translations from English into Malay. One 

translator had Physical Education and motor-development expertise to protect technical meaning, while a 

second translator had language expertise to support semantic accuracy. The two versions were compared 

and reconciled into a synthesised draft. Two independent backward translations were then completed to 

identify unintended shifts in meaning. Differences between the source and back-translated versions were 

reviewed systematically, with revisions focused on semantic equivalence, conceptual fidelity, age-

appropriate wording and feasibility for Malaysian school use. This staged process followed the principle 

that cross-cultural equivalence should preserve the intended construct rather than reproduce wording 

literally (Beaton et al., 2000; Guillemin et al., 1993). 

3.4 Data collection 

The synthesised Malay TGMD-3 was first reviewed by the seven-member expert panel. Experts 

evaluated the relevance and appropriateness of each skill item and its instructional wording. The revised 

version was then appraised by 30 practising Physical Education teachers using a five-point clarity scale 

ranging from 1 (very unclear) to 5 (very clear), with attention to instructional comprehensibility, 

terminology and classroom usability. Following these content and language stages, the adapted instrument 

was administered to 64 Year Four pupils for Rasch analysis. Pupil performance scores were used to examine 

item functioning, the relationship between item difficulty and pupil ability, and whether items functioned 

differently for boys and girls. 

3.5 Statistical analysis 

Content validity was quantified using the Item-Level Content Validity Index (I-CVI), defined as the 

proportion of experts rating an item as relevant on the four-point relevance scale. An I-CVI of at least 0.78 

was treated as acceptable for a panel of this size, and the Scale-Level Content Validity Index based on the 

average approach (S-CVI/Ave) was calculated across items (Polit & Beck, 2006). Teacher ratings were 

summarised using mean clarity scores, percentage agreement and the Impact Index reported for each item. 

Construct validity was examined with Rasch measurement. Item fit was assessed using Infit and Outfit 

Mean Square statistics, with values between 0.50 and 1.50 treated as productive for measurement. Person 

and item reliability and separation indices were examined to evaluate discrimination and calibration 

stability. Differential Item Functioning (DIF) contrasts were examined by gender, and a person–item 

(Wright) map was used to inspect targeting between pupil ability and item difficulty. These procedures are 
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consistent with the use of Rasch analysis to evaluate TGMD-3 item hierarchy and invariance (Valentini et 

al., 2022). 

4. RESULTS 

The Malay TGMD-3 demonstrated converging evidence of content relevance, instructional clarity and 

satisfactory Rasch measurement functioning. Results are presented sequentially for expert content validity, 

teacher-based language clarity and construct validation. 

4.1 Content validity 

Expert appraisal indicated strong agreement regarding the relevance and representativeness of the 

adapted skill items. I-CVI values ranged from 0.86 to 1.00, and the S-CVI/Ave across the 13 skills was 

0.93. Thus, every item exceeded the minimum criterion used for acceptable content validity. Table 1 

presents item-level results. 

Table 1. Content Validity Index for the TGMD-3 Malay version 

No. Skill item Domain Experts agreeing I-CVI 

1 Run Locomotor 7/7 1.00 

2 Gallop Locomotor 6/7 0.86 

3 Hop Locomotor 7/7 1.00 

4 Skip Locomotor 6/7 0.86 

5 Horizontal jump Locomotor 7/7 1.00 

6 Slide Locomotor 7/7 1.00 

7 Two-handed strike Manipulative 7/7 1.00 

8 One-handed strike Manipulative 6/7 0.86 

9 Stationary dribble Manipulative 7/7 1.00 

10 Catch Manipulative 7/7 1.00 

11 Kick Manipulative 6/7 0.86 

12 Overhand throw Manipulative 7/7 1.00 

13 Underhand roll Manipulative 7/7 1.00 

Source: Authors’ own data 

4.2 Language validity and clarity of instructions 

Teacher appraisal showed consistently high comprehensibility across all 13 skills. Mean clarity ratings 

ranged from 4.40 to 4.80 on the five-point scale and agreement ranged from 92% to 99%. Impact Index 

values ranged from 4.05 to 4.75. Catch produced the highest Impact Index, whereas kick produced the 

lowest value; both remained within the study’s ‘very clear’ interpretation. These results indicate that the 

adapted terminology and instructions were readily interpretable by practising Physical Education teachers. 

Table 2 summarises the findings. 

  Table 2. Average score and Impact Index for the TGMD-3 Malay version 

No. Skill item Average score Agreement (%) Impact Index Interpretation 

1 Run 4.7 98 4.60 Very clear 

2 Gallop 4.5 95 4.28 Very clear 

3 Hop 4.6 97 4.46 Very clear 

4 Skip 4.4 94 4.14 Very clear 

5 Horizontal jump 4.7 96 4.51 Very clear 
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No. Skill item Average score Agreement (%) Impact Index Interpretation 

6 Slide 4.8 98 4.70 Very clear 

7 Two-handed strike 4.6 97 4.46 Very clear 

8 One-handed strike 4.5 94 4.23 Very clear 

9 Stationary dribble 4.7 98 4.60 Very clear 

10 Catch 4.8 99 4.75 Very clear 

11 Kick 4.4 92 4.05 Very clear 

12 Overhand throw 4.6 96 4.41 Very clear 

13 Underhand roll 4.7 97 4.56 Very clear 

Source: Authors’ own data 

4.3 Rasch model analysis for construct validity 

Rasch measurement was used to evaluate item fit, reliability and separation, gender-based measurement 

invariance and targeting of item difficulty to pupil ability. 

4.3.1 Item fit statistics 

All 13 skills demonstrated acceptable fit to the Rasch model. Infit Mean Square values ranged from 

0.74 to 1.29 and Outfit Mean Square values ranged from 0.71 to 1.34, remaining within the pre-specified 

0.50–1.50 interval. No skill required removal on the basis of these fit statistics. 

4.3.2 Reliability and separation indices 

Person reliability was 0.88 and the Person Separation Index was 2.65, indicating that the instrument 

differentiated approximately three strata of pupil motor ability. Item reliability was 0.95 and the Item 

Separation Index was 4.37, indicating stable calibration of the observed item-difficulty hierarchy. 

4.3.3 Differential item functioning (DIF) 

Gender-based DIF analysis did not identify substantial item bias. All observed DIF contrasts remained 

below ±0.50 logits, supporting comparable measurement functioning for boys and girls within this sample. 

4.3.4 Person–item map (Wright Map) 

The Wright Map showed satisfactory targeting between the distribution of pupil ability and the 

hierarchy of skill difficulty. Locomotor skills were generally positioned at lower logit levels, whereas more 

coordination-demanding manipulative skills, including the one-handed strike and overhand throw, 

occupied higher positions. No major unmeasured gap was evident across the central ability continuum. 
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Fig. 1. Person–item map (Wright Map) for the Malay TGMD-3 

Source: Authors’ own data 

The person–item map positions pupil motor ability on the left and item difficulty on the right using a 

common logit metric. Easier foundational locomotor skills are located lower on the continuum, while more 

complex object-control demands occur at higher logit levels, indicating an interpretable progression of 

difficulty across the adapted instrument. 

5. DISCUSSION 

The present study provides a multi-source validation of the Malay TGMD-3 by integrating expert content 

judgement, practitioner appraisal and Rasch measurement. The I-CVI range of 0.86–1.00 and S-CVI/Ave 

of 0.93 indicate that the adapted content retained strong representational relevance, while teacher clarity 

ratings and Impact Index values show that the instructions were also usable in the intended school context. 

This combination is important because cross-cultural validity requires both conceptual fidelity and 

comprehensibility; an instrument may preserve literal terminology yet still fail if end-users interpret 

performance criteria inconsistently (Beaton et al., 2000; Guillemin et al., 1993). The findings therefore 

support the adaptation process as more than a linguistic exercise: it produced a Malay version that experts 

considered relevant and practising teachers considered clear. 

The practitioner findings are especially pertinent to current concerns about rater-mediated variation in 

FMS assessment. Rintala et al. (2017) and Maeng et al. (2017) showed that reliability can vary across 
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individual TGMD-3 skills even when broader subscale scores are stable. Carballo-Fazanes et al. (2023) 

later demonstrated that reliability improves when raters establish common interpretations of performance 

criteria. The high clarity scores in the present study suggest that the Malay wording reduces one important 

source of avoidable ambiguity before scoring occurs. This does not eliminate the need for assessor training, 

but it provides a more standardised linguistic starting point. That contribution directly addresses the 

challenges identified by Ng et al. (2025), who argued that subjective judgement and inconsistent scoring 

practices continue to constrain TGMD comparability. 

Rasch findings provided complementary structural evidence. All 13 skills fell within the adopted fit 

interval, person reliability was 0.88 and item reliability was 0.95. The Person Separation Index of 2.65 

indicates meaningful discrimination among different ability levels, whereas the Item Separation Index of 

4.37 indicates a stable ordering of skill difficulty in this sample. These results are compatible with previous 

Rasch work showing that TGMD-3 performance criteria occupy distinct difficulty levels and can be 

organised along an interpretable motor continuum (Valentini et al., 2022). They also complement large-

sample psychometric evidence from Italy and French-speaking Canada, where the TGMD-3 demonstrated 

robust structural validity and measurement functioning after contextual validation (Magistro et al., 2020; 

Maïano et al., 2022). 

The absence of substantial gender-based DIF is another important result. A fair educational assessment 

should not make a particular skill systematically easier or harder to score solely because a pupil belongs to 

one gender group after underlying ability is considered. In the present data, all gender DIF contrasts were 

below ±0.50 logits. This pattern is consistent with Valentini et al. (2022), who also reported no gender DIF 

for TGMD-3 locomotor and ball-skill items, and it supports the use of a common measurement structure 

for boys and girls in the current Malaysian sample. The finding does not imply that mean motor 

performance must be identical between groups; rather, it indicates that the items themselves did not show 

substantial differential functioning by gender under the adopted criterion. 

The Wright Map further suggests that the adapted instrument captured an interpretable span of motor 

competence, with foundational locomotor tasks at lower difficulty levels and coordination-demanding 

manipulative tasks at higher levels. This hierarchy is meaningful in light of recent evidence questioning 

whether different FMS instruments generate directly interchangeable estimates. Lorenzo-Martínez et al. 

(2025) found significant differences in proficiency estimates across three process-oriented tools despite 

assessing common skills. Bandeira et al. (2025) similarly highlighted the importance of evidence-informed 

construct definition in motor competence assessment. The present findings therefore support the Malay 

TGMD-3 within its own validated measurement framework rather than assuming that scores are 

automatically equivalent to results from other instruments or cultural contexts. 

Recent 2025 evidence also helps position the practical value of this validation. Komura et al. (2025) 

used the TGMD-3 as a criterion measure when validating a simpler preschool motor-competence check, 

showing that TGMD-3 continues to function as an important benchmark in measurement research. Walters 

et al. (2025) established normative percentiles for Italian children, illustrating how validated TGMD-3 data 

can support population-level interpretation. Malaysia does not yet have comparable national norms for the 

Malay version; however, establishing content, language and construct validity is a necessary first step 

before larger normative studies can be justified. Future national sampling could extend the present work by 

developing age- and sex-referenced distributions and testing invariance across regions, school types and 

socio-demographic groups. 
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The educational relevance of valid measurement is reinforced by contemporary intervention evidence. 

Yin et al. (2025) reported a positive overall effect of school-based interventions on FMS and identified 

programme duration and frequency as important moderators. Zhang et al. (2025) found generally 

favourable effects for active-play interventions, while Liu et al. (2025) showed that structured active play 

and skill-oriented Physical Education can both be effective but that unstructured play may be less reliable 

for developing some skill domains. Jiang et al. (2026) further ranked FMS-targeted and structured physical-

activity programmes among the strongest approaches for total FMS development. These findings imply 

that teachers and researchers need outcome measures capable of detecting genuine skill change. A validated 

Malay TGMD-3 can contribute to that need by supporting consistent pre-intervention profiling, targeted 

instruction and post-intervention evaluation in Malaysian schools. 

The study also has limitations. Rasch validation was conducted with 64 Year Four pupils, so the results 

should not be interpreted as national norms or as definitive evidence of invariance across all Malaysian age 

groups and cultural settings. The teacher clarity sample, although drawn from practising Physical Education 

teachers, was limited to 30 respondents. Longitudinal stability, test–retest reliability and interrater 

reliability of the Malay version were not examined in the present analysis. Future research should therefore 

evaluate rater training and agreement directly, test measurement invariance across age, region and school 

context, and establish larger normative datasets. Technology-assisted scoring may also be explored, 

particularly given recent calls to improve data precision and reduce subjectivity in TGMD assessment (Ng 

et al., 2025). 

Taken together, the findings advance both local practice and cross-cultural measurement methodology. 

The Malay TGMD-3 retained strong content relevance, achieved high practitioner comprehensibility and 

demonstrated satisfactory Rasch fit, reliability, separation, targeting and gender invariance. This 

convergence of evidence is stronger than relying on translation accuracy or a single reliability coefficient 

alone. It provides a defensible basis for systematic assessment of fundamental motor competence in 

Malaysian primary schools while recognising that further large-scale calibration is required before national 

normative interpretation. 

6. CONCLUSION 

The Malay adaptation of the TGMD-3 demonstrated strong content validity, high instructional clarity and 

satisfactory Rasch measurement functioning in the present Malaysian primary-school sample. Expert 

agreement, teacher appraisal and item-response evidence converged to support conceptual fidelity, practical 

usability and structural coherence. The absence of substantial gender-based DIF further supports fair item 

functioning for boys and girls in this sample. The instrument therefore provides a stronger basis for 

standardised motor-skill assessment, evidence-informed instructional planning and future intervention 

evaluation in Malaysian Physical Education. Larger multi-site studies should now extend the evidence 

through age-based invariance testing, interrater and test–retest reliability, and the development of 

Malaysian normative data. 
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