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The current study aimed to examine discrepancies between three different process-oriented tools in 
assessing the same fundamental movement skills in primary school children. A total of 120 children 
aged 6–12 years (mean age: 9.3 ± 1.9 years) were evaluated on 6 skills (run, leap, kick, over-hand throw, 
catch, and two-hand strike) common to the Test of Gross Motor Development (TGMD) 2nd or 3rd 
edition, Get Skilled Get Active (GSGA), and Fundamental Motor Skills Assessment (FMSA). Differences 
were analysed using standardised scores (raw score divided by the number of performance criteria of 
each skill) and the prevalence of advanced skills (i.e., correct execution of all or all but one performance 
criteria). The main results showed large correlations between tools, but significant differences (p < 0.05) 
in standardised scores of each assessment tool across all skills. The TGMD classified a significantly 
higher percentage of children as having advanced skills in running, leaping, kicking, and catching 
compared to the GSGA and FMSA. These findings suggest that tools with fewer performance criteria 
for each skill may be less rigorous than more detailed assessments such as the GSGA and FMSA, 
emphasising the importance of standardising scoring procedures and developing clearer, universally 
accepted criteria across FMS assessments.
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Fundamental movement skills (FMS) are defined as an organised sequence of movement patterns that require 
the integration of two or more body segments1 and are generally categorised into locomotor (e.g., running 
or jumping), manipulative (e.g., catching or throwing), and stability (e.g., balance or turning) skills1,2. FMS 
develop through a defined and observable process from immaturity to proficiency1 and are considered the 
building blocks of more advanced and complex movement patterns required to participate in games, sports, or 
other specific physical activities2. Current scientific evidence underscores the crucial role of FMS in the holistic 
development of children3, demonstrating that proficiency in these skills is positively associated with higher 
levels of physical activity4 and physical fitness5,6 during childhood and adolescence, while inversely correlated 
with weight status4–6. Research also indicates that proficiency in FMS varies significantly according to sex, age, 
and school year7–9. Males generally demonstrate higher levels of mastery in manipulative skills than females, 
a disparity often attributed to various socio-cultural factors7–9. Additionally, children tend to show marked 
improvements in FMS proficiency as they progress through school, particularly up to the age of ten7. This trend 
highlights the importance of age-related maturation and targeted educational interventions in fostering skill 
acquisition.

Given the importance of FMS, numerous assessment tools have been developed and are widely used for 
clinical, educational, and research purposes10,11. In this sense, FMS testing is crucial for identifying children with 
motor skill deficiencies, describing and comparing motor proficiency levels across different populations, and 
guiding the design and evaluation of tailored interventions11–13. Typically, these assessment tools are categorised 
into product-oriented and process-oriented measures2. Product-oriented measures focus on the outcomes of 
skill execution (e.g., throw velocity or jump distance), whereas process-oriented measures evaluate the quality of 
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movement patterns during skill execution (e.g., demonstration of specific behavioural components of a skill)2. 
Current research indicates that correlations between process- and product-oriented assessments vary from weak 
to strong, depending on the specific skill and the age of children being assessed14,15. However, the process-
oriented approach is particularly valuable for providing qualitative insights into children’s motor competence 
that can be used to design and plan interventions12.

Recent systematic reviews2,10,16 indicate that among process-oriented assessment tools, the Test of Gross Motor 
Development (TGMD) and its variants, TGMD-217 and TGMD-318, are probably the most commonly used tools 
for assessing FMS proficiency, along with the Get Skilled Get Active (GSGA) resource19 and the Fundamental 
Motor Skills Assessment (FMSA) manual developed by the Department of Education of Victoria20. Nevertheless, 
the absence of a universally accepted “gold standard” for assessing FMS across different cultures, regions, and 
age groups poses substantial challenges in tracking motor competence over time and comparing results across 
studies13. The saturation of available assessment tools, each with different criteria, administration procedures, 
and scoring methods21, further complicates the selection of the most appropriate tool to accurately identify 
children with FMS developmental difficulties10. For instance, Logan et al.15 reported significant differences 
between the TGMD-2 and GSGA when evaluating the mastery of common FMS, such as hopping and overhand 
throwing, within the same group of children. Such differences could underline the need for more standardized 
and cross-culturally valid tools to ensure consistent measurement and diagnosis of FMS proficiency.

To the best of the authors’ knowledge, no prior studies have comprehensively examined differences in 
children’s proficiency across a broad range of FMS using various process-oriented assessment tools. Existing 
research, such as the study by Logan et al.15, has only focused on a limited set of three skills. Furthermore, their 
study also lacks detailed information on proficiency at the component level of each FMS, which may be valuable 
for researchers and educators to better understand the differences between assessment tools22. This gap in the 
literature highlights the need for a more thorough investigation. Therefore, the primary aim of the current study 
was to compare three different process-oriented batteries (TGMD, GSGA, and FMSA) to identify discrepancies in 
the results obtained when assessing the same FMS with each tool in primary school-aged children. By examining 
these differences across a broader range of FMS, this study aimed to provide a more holistic understanding of the 
variability between these tools, helping to inform more standardized approaches to FMS assessment. In addition, 
a secondary endpoint was to analyse such differences in FMS proficiency according to sex, school year, and at the 
behavioural component level. Based on previous research15, this study hypothesised that proficiency levels for a 
specific skill would be higher when using an assessment tool with fewer performance criteria.

Methods
Participants
One hundred and twenty children (60 males and 60 females) aged between 6 and 12 years (age: 9.3 ± 1.9 years; 
height: 135.2 ± 13.3 cm; body mass: 35.5 ± 12.0 kg) participated in this study. Participants were enrolled in four 
different public primary schools in Galicia, Spain. Children were classified into three groups according to their 
school year: grades 1–2 (n = 40; age: 7.1 ± 0.6 years), grades 3–4 (n = 40; age: 9.3 ± 0.7 years), and grades 5–6 
(n = 40; age: 11.4 ± 0.7 years). At the time of testing, none of the participants had any medical conditions that 
could have affected their motor performance, and all regularly attended physical education classes. The data 
analysed in this study were drawn from a larger research project (ALFA-MOV; PID2021-128640OB-I00), from 
which the specific subset was selected through stratified random sampling to address the current research 
questions. Stratification was based on school year and sex, with 10 males and 10 females randomly selected 
from each of the six school grades. An a priori power analysis was conducted using G*Power software (version 
3.1.9.2, Universität Kiel, Düsseldorf, Germany)23. The effect size set at 0.5, assuming a type I error of 0.05, a type 
II error of 0.20 (80% statistical power), and a correlation among repeated measures of 0.5. This analysis indicated 
that a minimum of 9 children per group would be required. Prior to participation, all children and their legal 
guardians were informed about the aims, procedures, potential benefits, and possible risks of the study. Children 
gave their verbal assent and were authorised by their guardians, who signed an informed consent form. The 
research procedures were approved by the Local Ethics Committee of the University of Vigo (Code: 17–0320) in 
accordance with the Declaration of Helsinki.

Variables and procedures
Participants were evaluated during their regular physical education classes under the supervision of their 
respective teachers. A total of six FMS were assessed: run, leap, kick, over-hand throw, catch, and two-hand 
strike. These skills were selected due to their inclusion in either the TGDM-217 or TGMD-318, as well as in 
the GSGA19 and FMSA20. Despite the discrepancies in scoring and administration procedures across these 
assessment tools, the procedures outlined in the TGMD-318 were followed to ensure consistency, in line with 
Logan et al.15. First, a researcher demonstrated each skill, followed by a practice attempt by the children to ensure 
their understanding of the task. Each participant then completed two trials of each skill, which were recorded 
on video for subsequent analysis.

FMS scores were determined by evaluating whether each child met the performance criteria established 
for each skill and assessment tool. Specifically, for the FMS assessed, the TGMD includes 3 to 5 performance 
criteria per skill, the GSGA includes 6 to 7, and the FMSA includes 5 to 8. Further details on the specific criteria 
are provided in Supplementary Tables S1–3. Each criterion was scored as 1 or 0, depending on its presence or 
absence. The results of the two trials were then summed to calculate a raw score for each skill. To account for 
differences in the number of performance criteria for each skill between assessment tools, a standardised score 
was calculated by dividing the raw score by the number of performance criteria included in the checklist of 
each assessment tool. In addition, the level of proficiency was analysed based on the variables of mastery, near-
mastery, and advanced skills. According to Booth et al.24, mastery was defined as the correct execution of all 
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performance criteria associated with a given skill, while near-mastery was assigned when a child demonstrated 
all but one of the skill components. The classifications of mastery and near-mastery were also combined to create 
the variable of advanced skills24. Children who did not meet the criteria for achieving mastery or near-mastery 
were classified as having poor mastery.

Two researchers with prior training and experience analysed the FMS videos using software that enabled 
slow motion, replay, and both forward and backward viewing. Consistent with Bolger et al.25, inter- and intra-
rater agreement was assessed to exceed 85% between the two researchers conducting the video analysis before 
formal data coding. This was determined by calculating the ratio of agreements / (agreements + disagreements) × 
100 to establish the percentage of agreement on 10% of the data set. The inter- and intra-reliability scores across 
the six FMS assessments ranged from 85 to 94% agreement.

Statistical analyses
All analyses were performed using SPSS for Windows (version 25.0. Armonk, NY: IBM Corp). The normality of 
each variable was checked both graphically and using the Kolmogorov-Smirnov test. Descriptive statistics are 
presented as mean ± standard deviation (SD). Correlations between FMS raw scores derived from each assessment 
tool were determined using Spearman’s Rho test. The magnitude of effect for these correlation coefficients was 
interpreted based on the following scale26: trivial (< 0.10), small (0.10 to 0.29), moderate (0.30 to 0.49), large 
(0.50 to 0.69), very large (0.70 to 0.89), and extremely large (≥ 0.90). Repeated-measures Friedman test was 
used to analyse differences in standardised scores according to the assessment tool, both for the whole sample 
and separately by sex and school year. For pairwise comparisons, the Conover post-hoc test with Bonferroni 
correction was applied. Differences in the prevalence of advanced skills according to the assessment tool were 
analysed using Cochran’s Q test. For all analyses, the significance level was set at p < 0.05.

Results
Table 1 presents the Spearman’s Rho correlations between the raw scores of each assessment tool for the different 
FMS. All correlations were statistically significant (p < 0.001). Large correlations were observed between TMGD 
score for the run with respect to GSGA and FMSA (Rho = 0.697 and 0.662, respectively), while the correlation 
between GSGA and FMSA was very large. For the leap and kick, very large correlations were found between 
assessment tools (Rho = 0.737–0.844), except for an extremely large correlation between GSGA and FMSA 
scores for the kick. Regarding the over-hand throw, catch and two-hand strike, extremely large correlations were 
found between assessment tools (Rho = 0.922–0.972), except for a very large correlation between TGMD and 
GSGA scores for the catch.

Table 2 shows the raw score, standardised score, and prevalence of advanced skills for each FMS and assessment 
tool according to sex, while Table 3 displays these values according to school year. Overall, the results of repeated-
measures Friedman tests revealed significant differences in standardised scores between assessment tools for the 
run (χ2 = 156.14; p < 0.001), leap (χ2 = 61.28; p < 0.001), kick (χ2 = 9.80; p = 0.007), over-hand throw (χ2 = 139.30; 
p < 0.001), catch (χ2 = 16.43; p < 0.001), and two-hand strike (χ2 = 17.69; p < 0.001). Children’s standardised scores 
for the run were significantly higher in the TGMD compared to the GSGA (p < 0.001) and FMSA (p < 0.001), as 
well as in FMSA compared to GSGA (p < 0.001). Leap scores were significantly lower in the GSGA compared 
to the TGMD (p < 0.001) and FMSA (p < 0.001). Kick scores were significantly lower in the GSGA compared 
to the TGMD (p = 0.027). TGMD standardised scores for the over-hand throw were significantly lower than in 
the GSGA (p < 0.001) and FMSA (p < 0.001). Catch standardised scores were significantly higher in the GSGA 
compared to the TGMD (p = 0.027), and two-hand strike standardised scores were significantly higher in the 
GSGA compared to both the TGMD (p < 0.001) and FMSA (p = 0.032).

With respect to the prevalence of advanced skills, the results of the Cochran Q tests revealed significant 
differences across assessment tools for the run (χ2 = 106.12; p < 0.001), leap (χ2 = 86.98; p < 0.001), kick (χ2 = 38.35; 
p < 0.001), catch (χ2 = 37.33; p < 0.001), and two-hand strike (χ2 = 37.33; p < 0.001), but not for the over-hand 
throw (χ2 = 1.33; p = 0.513). The TGMD showed the highest prevalence of advanced skills for the run, significantly 
greater than both the GSGA (p < 0.001) and FMSA (p < 0.001), with FMSA also outperforming GSGA (p < 0.001). 
Similarly, for the leap, the TGMD showed the highest prevalence compared to the GSGA (p < 0.001) and FMSA 
(p < 0.001), with the FMSA also showing a higher prevalence compared to the GSGA (p = 0.001). For the kick and 
catch, the highest prevalence of advanced skills was observed for the TGMD compared to the GSGA (p < 0.001) 
and FMSA (p < 0.001). The prevalence of advanced skills for the two-hand strike was lower in the FMSA 

TGMD vs. GSGA TGMD vs. FMSA GSGA vs. FMSA

Run 0.697 (< 0.001) 0.662 (< 0.001) 0.842 (< 0.001)

Leap 0.760 (< 0.001) 0.737 (< 0.001) 0.828 (< 0.001)

Kick 0.844 (< 0.001) 0.816 (< 0.001) 0.974 (< 0.001)

Over-hand throw 0.972 (< 0.001) 0.922 (< 0.001) 0.966 (< 0.001)

Catch 0.811 (< 0.001) 0.923 (< 0.001) 0.943 (< 0.001)

Two-hand strike 0.946 (< 0.001) 0.923 (< 0.001) 0.958 (< 0.001)

Table 1.  Spearman’s Rho correlations (p-value) between assessment tools for each fundamental movement 
skill. TGMD: test of gross motor development. GSGA: get skilled get active. FMSA: fundamental motor skills 
assessment.
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compared to both the TGMD (p < 0.001) and GSGA (p < 0.001). Figure 1 presents a more detailed overview of 
the percentage of children demonstrating mastery, near-mastery, or poor mastery of each skill according to the 
assessment tool. In addition, the percentage of children demonstrating mastery of each skill component for each 
assessment tool by sex and school year is provided in Supplementary Tables S1–3.

Raw score (M ± SD) Standardized score (M ± SD) Advanced skills (%)

Grade 1–2 Grade 3–4 Grade 5–6 Grade 1–2 Grade 3–4 Grade 5–6 Grade 1–2 Grade 3–4 Grade 5–6

Run

TGMD 6.83 ± 1.57 7.47 ± 0.82 7.55 ± 0.88 85.3 ± 19.6#‡ 93.4 ± 10.2#‡ 94.4 ± 10.9#‡ 80.0#‡ 95.0# 92.5#

GSGA 6.92 ± 2.63 8.05 ± 2.00 8.97 ± 2.60 57.7 ± 21.9*‡ 67.1 ± 16.7*‡ 74.8 ± 21.6* 17.5*‡ 22.5*‡ 55.0*‡

FMSA 7.17 ± 1.69 8.18 ± 1.38 8.28 ± 1.40 71.7 ± 16.9*# 81.8 ± 13.8*# 82.8 ± 14.0* 55.0*# 70.0# 80.0#

Leap

TGMD 4.45 ± 1.08 4.35 ± 1.44 4.70 ± 1.16 74.2 ± 18.1# 72.5 ± 24.0# 78.3 ± 19.3# 70.0#‡ 67.5#‡ 77.5#‡

GSGA 6.92 ± 2.69 7.60 ± 2.67 8.13 ± 2.46 57.7 ± 22.4*‡ 63.3 ± 22.2*‡ 67.7 ± 20.5*‡ 15.0* 22.5* 30.0*

FMSA 7.00 ± 1.83 7.17 ± 2.00 7.88 ± 1.67 70.0 ± 18.3# 71.7 ± 20.0# 78.8 ± 16.7# 35.0* 40.0* 50.0*

Kick

TGMD 5.75 ± 1.78 6.15 ± 1.90 6.67 ± 1.38 71.9 ± 22.2‡ 76.9 ± 23.8 83.4 ± 17.3# 42.5#‡ 60.0#‡ 62.5#‡

GSGA 8.40 ± 2.47 9.10 ± 2.50 9.32 ± 2.28 70.0 ± 20.6 75.8 ± 20.8 77.7 ± 19.0* 25.0* 45.0* 42.5*

FMSA 9.28 ± 3.27 10.4 ± 3.35 11.1 ± 2.56 66.2 ± 23.3* 74.5 ± 23.9 79.1 ± 18.3 27.5* 42.5* 42.5*

Over-hand throw

TGMD 3.63 ± 1.58 4.80 ± 1.90 4.85 ± 2.21 45.3 ± 19.8#‡ 60.0 ± 23.7#‡ 60.6 ± 27.7#‡ 10.0 37.5 50.0

GSGA 6.60 ± 2.30 8.15 ± 2.49 8.28 ± 2.94 55.0 ± 19.1* 67.9 ± 20.7* 69.0 ± 24.5* 10.0 35.0 47.5

FMSA 6.67 ± 2.39 8.03 ± 2.34 7.95 ± 2.80 55.6 ± 19.9* 66.9 ± 19.5* 66.2 ± 23.3* 12.5 35.0 45.0

Catch

TGMD 3.58 ± 1.84 4.80 ± 1.32 5.35 ± 1.03 59.6 ± 30.6 80.0 ± 22.1# 89.2 ± 17.1 47.5#‡ 72.5‡ 92.5‡

GSGA 7.80 ± 2.84 10.2 ± 2.19 11.1 ± 1.38 65.0 ± 23.7 85.0 ± 18.2* 92.1 ± 11.5 25.0* 65.0 82.5

FMSA 7.30 ± 3.08 9.82 ± 2.40 10.7 ± 1.65 60.8 ± 25.7 81.9 ± 20.0 89.4 ± 13.7 22.5* 55.0* 75.0*

Two-hand strike

TGMD 6.63 ± 2.64 7.08 ± 2.41 8.08 ± 2.24 66.2 ± 26.4# 70.8 ± 24.1 80.7 ± 22.3 37.5‡ 50.0‡ 67.5‡

GSGA 9.85 ± 3.65 10.18 ± 2.95 11.50 ± 2.73 70.4 ± 26.1*‡ 72.7 ± 21.1 82.2 ± 19.5 32.5‡ 40.0 62.5

FMSA 10.83 ± 3.59 11.13 ± 3.04 12.93 ± 2.90 67.7 ± 22.5# 69.6 ± 19.0 80.8 ± 18.1 17.5*# 25.0* 52.5*

Table 3.  Raw score, standardised score, and prevalence of advanced skills for each fundamental movement 
skill and assessment tool according to school year. TGMD: test of gross motor development. GSGA: get 
skilled get active. FMSA: fundamental motor skills assessment.  *Significant difference (p < 0.05) with TGMD. 
#Significant difference (p < 0.05) with GSGA. ‡Significant difference (p < 0.05) with FMSA.

 

Raw score (M ± SD) Standardized score (M ± SD) Advanced skills (%)

All Male Female All Male Female All Male Female

Run

TGMD 7.28 ± 1.18 7.28 ± 1.18 7.28 ± 1.18 91.0 ± 14.7#‡ 91.0 ± 14.7#‡ 91.0 ± 14.7#‡ 89.2#‡ 91.7#‡ 86.7#‡

GSGA 7.98 ± 2.55 8.02 ± 2.51 7.95 ± 2.60 66.5 ± 21.2*‡ 66.8 ± 21.0*‡ 66.3 ± 21.7*‡ 31.7*‡ 30.0*‡ 33.3*‡

FMSA 7.88 ± 1.56 8.12 ± 1.51 7.63 ± 1.59 78.7 ± 15.6*# 81.2 ± 15.1*# 76.3 ± 15.9*# 68.3*# 70.0*# 66.7*#

Leap

TGMD 4.50 ± 1.24 4.47 ± 1.28 4.53 ± 1.20 75.0 ± 20.6# 74.4 ± 21.4# 75.6 ± 20.0# 71.7#‡ 70.0#‡ 73.3#‡

GSGA 7.55 ± 2.63 7.22 ± 2.70 7.88 ± 2.55 62.9 ± 22.0*‡ 60.1 ± 22.5*‡ 65.7 ± 21.2*‡ 22.5*‡ 20.0* 25.0*‡

FMSA 7.35 ± 1.86 7.08 ± 1.93 7.62 ± 1.76 73.5 ± 18.6# 70.8 ± 19.3# 76.2 ± 17.6# 41.7*# 35.0* 48.3*#

Kick

TGMD 6.19 ± 1.73 6.77 ± 1.43 5.62 ± 1.82 77.4 ± 21.6# 84.6 ± 17.9 70.2 ± 22.8‡ 55.0#‡ 66.7# 43.3#‡

GSGA 8.94 ± 2.43 9.97 ± 2.02 7.92 ± 2.39 74.5 ± 20.2* 83.1 ± 16.8 66.0 ± 19.9 37.5* 55.0* 20.0*

FMSA 10.3 ± 3.14 11.7 ± 2.59 8.83 ± 3.02 73.3 ± 22.4 83.5 ± 18.5 63.1 ± 21.5* 37.5* 58.3 16.7*

Over-hand throw

TGMD 4.42 ± 1.98 5.38 ± 1.55 3.47 ± 1.91 55.3 ± 24.8#‡ 67.3 ± 19.4#‡ 43.3 ± 23.9#‡ 32.5 45.0 20.0

GSGA 7.67 ± 2.68 9.02 ± 1.94 6.33 ± 2.65 64.0 ± 22.3* 75.1 ± 16.2* 52.8 ± 22.1* 30.8 43.3 18.3

FMSA 7.55 ± 2.57 8.83 ± 1.78 6.27 ± 2.62 62.9 ± 21.4* 73.6 ± 14.8* 52.2 ± 21.8* 30.8 41.7 20.0

Catch

TGMD 4.58 ± 1.61 4.62 ± 1.54 4.53 ± 1.68 76.3 ± 26.8# 76.9 ± 25.7# 75.6 ± 28.0 70.8#‡ 73.3#‡ 68.3‡

GSGA 9.68 ± 2.60 9.80 ± 2.56 9.57 ± 2.64 80.7 ± 21.6* 81.7 ± 21.4* 79.7 ± 22.0 57.5* 56.7* 58.3

FMSA 9.28 ± 2.83 9.43 ± 2.76 9.13 ± 2.91 77.4 ± 23.6 78.6 ± 23.0 76.1 ± 24.2 50.8* 51.7* 50.0*

Two-hand strike

TGMD 7.26 ± 2.49 8.05 ± 2.31 6.47 ± 2.42 72.6 ± 24.9# 80.5 ± 23.1 64.7 ± 24.2# 51.7‡ 71.7‡ 31.7‡

GSGA 10.51 ± 3.19 11.47 ± 3.03 9.55 ± 3.07 75.1 ± 22.8*‡ 81.9 ± 21.7 68.2 ± 22.0*‡ 45.0‡ 61.7 28.3‡

FMSA 11.63 ± 3.30 12.75 ± 3.22 10.50 ± 3.00 72.7 ± 20.6# 79.7 ± 20.1 65.7 ± 18.8# 31.7*# 50.0* 13.3*#

Table 2.  Raw score, standardised score, and prevalence of advanced skills for each fundamental movement 
skill and assessment tool according to sex. TGMD: test of gross motor development. GSGA: get skilled get 
active. FMSA: fundamental motor skills assessment.  *Significant difference (p < 0.05) with TGMD.  #Significant 
difference (p < 0.05) with GSGA.  ‡Significant difference (p < 0.05) with FMSA.
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Discussion
The present study aimed to examine the discrepancies between three different process-oriented instruments 
(TGMD, GSGA, and FMSA) used to assess the same FMS in primary school-aged children. To the best of the 
authors’ knowledge, this is the first study to comprehensively analyse children’s proficiency in FMS common to 
these assessment tools, while also considering factors such as sex and school year. The main findings indicate 
that, despite the large correlations between the assessment tools, significant differences were observed in the 
standardised scores obtained from each assessment tool across the six skills analysed. Furthermore, the TGMD 
consistently classified a higher percentage of children as possessing advanced skills in comparison to the GSGA 
and FMSA, particularly for the run, leap, kick and catch.

In a previous study, Logan et al.15 also compared different process-oriented assessment tools, including the 
TGMD-2, GSGA, and Developmental Sequences, to evaluate the jump, hop, and over-hand throw. Consistent 
with the current findings, they15 observed that a higher proportion of children were classified as having advanced 
skills when assessed using the TGMD. This suggest that achieving mastery or near-mastery in specific skill may 
be more attainable when using an assessment tool with fewer performance criteria, as opposed to one with a 
greater number of skill components27. Specifically, the TGMD comprises 3 to 4 execution criteria for the run, 
leap, kick, and catch, which is notably fewer than the 5–7 criteria used in the GSGA and FMSA. Therefore, 
while the TGMD may be effective for broadly screening children for developmental delays, more comprehensive 
tools like the GSGA or FMSA may provide a clearer differentiation between different proficiency levels14,15. 
Furthermore, this study adds to the existing body of knowledge by comparing the standardised scores derived 
from each assessment tool. The results showed that standardised scores were generally higher for either the 
TGMD or GSGA, depending on the skill. This variability can be attributed not only to the differences in the 
number of performance criteria but also to variations in the descriptions of these criteria for each skill in the 
different assessment tools21.

The present findings highlight the limitations inherent in current process-oriented assessments of FMS, as 
noted in a recent review21. The growing variety of available assessment tools poses significant challenges for 
educators, practitioners, and researchers in selecting the most suitable instrument, while also complicating 
direct comparisons between children from different cultures, regions, or age groups, especially when different 
tools are used10,13. The situation is further compounded by the subjective nature of these assessments, which 
can introduce inconsistencies between research teams, even when the same instrument is used, thereby 
undermining the comparability of results28. For example, in the current study, a notable discrepancy was 
observed in the overarm throw compared to Logan et al.15. In their study, they reported significant differences 
between the TGMD and GSGA in identifying advanced throwing skills15. Such variations may arise from 
differences in the interpretation and scoring of these assessment tools by different research teams28. To address 
these inconsistencies, it seems crucial to standardise scoring procedures to enhance inter-rater reliability in 
FMS assessments16. As recently proposed for the TGMD-3, the development of more detailed and universally 
accepted scoring criteria is essential to ensure consistency across studies worldwide29, particularly since the 
information provided in assessment manuals may be insufficient28.

Among the FMS assessed in this research, the catch consistently yielded the highest standardized scores 
and prevalence of advanced skills in older children (Grades 5–6), aligning with findings from previous 
studies7,18,30–32. However, for other skills, there were notable discrepancies in the observed developmental trends 
between the different assessment tools. Therefore, an emphasis on mastery of each component of the FMS, rather 
than relying solely on raw scores or overall proficiency levels, may provide a more nuanced understanding of the 
differences between assessment tools22. This approach could also offer educators deeper insights into children’s 
developmental status33. For instance, in the case of running, the GSGA uses more rigorous criteria (e.g., criteria 
1, 3, or 5), making it more difficult to achieve advanced skills. In this context, as highlighted by previous scientific 
evidence on mastery of specific performance criteria18,24,30,32,33, the most difficult criteria to master tended to 
be those requiring complex coordination, such as the coordinated use of upper and lower limbs or contralateral 
actions. Such criteria are generally more prevalent in the GSGA and FMSA assessments.

Fig. 1.  Percentage of children showing mastery, near-mastery, or poor mastery of each fundamental 
movement skill according to the assessment tool.
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From a practical perspective, a primary aim of FMS assessments is to monitor developmental trends and 
patterns, enabling teachers and practitioners to identify motor delays in children and design appropriate 
interventions12. However, the present findings indicate that the choice of assessment tool plays a critical role in 
identifying children with poor mastery or motor delays. In this context, a tool that identifies more children with 
poor mastery may have higher sensitivity, meaning it is better at detecting motor delays. However, this increased 
sensitivity could come at the cost of reduced specificity, potentially leading to false positives and overdiagnosis. 
Such overdiagnosis may result in unnecessary interventions for children who are developing typically, thereby 
consuming resources and time. This raises concerns about the tool’s ability to accurately distinguish between 
children with genuine delays and those whose motor skills fall within a normal range.

Limitations of the study
Regarding the limitations of the current study, some aspects should be acknowledged. Firstly, the relatively small 
sample size and the exclusive focus on children from a single geographical area may limit the generalisability of 
the findings. In this regard, previous research21 has indicated that cultural and geographic factors significantly 
influence FMS proficiency, with skills such as the two-hand strike being context-specific to North America, 
which raises questions about their applicability in other regions. Secondly, although stability skills are a crucial 
component of motor development34, they were not assessed in the present study, as the TGMD excludes these 
skills. Thirdly, from a methodological perspective, it is important to note that the GSGA and FMSA assessments 
were conducted in accordance with the TGMD procedures, rather than their own protocols. This may have 
potentially influenced the outcomes of these assessments15. Finally, the analysis of both process- and product-
oriented measures could provide a more comprehensive understanding of the differences between FMS 
assessment tools.

Conclusions
The findings of the current study highlight the significant discrepancies between the outcomes of process-
oriented FMS assessment tools in primary school-aged children. Notably, the TGMD tended to classify a higher 
percentage of children as having advanced skills compared to the GSGA and FMSA. This suggests that tools 
with fewer performance criteria for each skill may be less rigorous than more detailed assessments such as the 
GSGA and FMSA. The implications of using tools with differing identification rates underscore the need for 
educators, practitioners, and researchers to critically evaluate the strengths and limitations of each assessment 
method. Combining multiple tools or adopting a comprehensive, criterion-based approach may offer the most 
balanced understanding of children’s motor development, ensuring accurate identification and appropriate 
support. Moreover, the study reinforces the importance of standardising scoring procedures and developing 
clearer, universally accepted criteria across FMS assessments.

Data availability
The datasets used and analysed during the current study are available from the corresponding author (zequirey@
uvigo.es) on reasonable request.
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