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Introduction 

n recent decades the scientific 

community, having realised the 

major significance of normal 

motor development for the 

development of various skills such as 

cognitive and social skills, particular ly 

in young children (Cools, De Martelaer, Samaey & Andries, 2009), has turned to the 

systematic assessment of motor skills. Motor ability plays an important role in a child’s 

fundamental skills, because through movement a child can learn and explore the 

surrounding environment, associate objects with their use in the environment and, in the 

I 

Abstract 

The purpose of this study was to identify the 

motor development level in preschool 

children through the administration of the 

Peabody Developmental Motor Scales-2 

battery. The field research was conducted to 

schools and one hundred and fifty-six 3 to 6-

year-old children participated in the study. 

The children’s performances were assessed 

by gender, age group and type of motor skill. 

The statistical analyses computed showed that 

the state of the total motor quotient of the 

children was judged to be satisfactory, with 

slight differentiations per age group, with the 

older age-groups performing better than the 

younger in the fine motor quotient. 

Furthermore, the girls excelled in locomotion, 

stationary and visual-motor integration skills  

and the boys in object manipulation skill. The 

findings highlight the need for assessment 

batteries in the planning of suitable 

programmes for the improvement of 

children’s motor skills. 

 
Keywords: PDMS-2, motor skill assessment, 

gross and fine motor skills , early childhood 

https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:vriga@upatras.gr


 

 90 

 

  

 

European Psychomotricity Journal, 2017; 9; 1, 89-113 SciPsyMot-Hellas 

      
EPJ 

This article is distributed under the terms of the Creative Commons Attribution 
4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which 
premits to share — copy and redistribute the material in any medium or format. 

 

end, be able to cope in an ever-changing situation (Chien, 2007).  Research has shown that 

assessment of a child’s motor skills can help in the identification of problems as much in 

motor as in more general development (Chien, 2007; Chow, Hsu, Hendersen, Barnett & 

Lo, 2006; Giagazoglou, 2013; Giagazoglou et al., 2011; Hardy, King, Farrell, Macniven & 

Howlett, 2010; Saraiva, Rodrigues, Cordovil & Barreiros, 2013). 

Assessment of motor skills can be conducted in a number of ways, such as with the use 

of test batteries. These instruments can detect the level of a child’s motor development, 

making the process of diagnosing problems, and consequently the designing of suitable 

individual intervention programmes by the therapist, or group-specific interventions by the 

teacher in the school, easier and more precise (Chow et al., 2006; Connolly et al., 2006; 

Hardy et al., 2010; McKenzie, Sallis, Nader, Broyles & Nelson, 1992). Each child develops 

fundamental motor skills at his/her own rate and it is important that the focus of the 

educational programmes, that concentrate on motor development, is on the needs of each 

child separately (Gallahue, 1996). 

Over the last few years many research studies have been conducted in Greece using 

assessment batteries, which were standardised abroad, for the measurement of children’s 

motor skills. The only battery for motor skills that has been standardised in Greece was 

Griffiths II (Griffiths, 1984). The original form of the battery was standardised for the first 

time in the 1960s for children aged from birth to 2 years old and it was then extended up  

to the age of 8 (Bedford & Walton, 2013). In Greece it was applied in 2003 with the aim 

of its standardisation by the research team of Giagazoglou and colleagues (Giagazoglou, 

Fotiadou, Tsimaras & Aggelopoulou-Sakantami, 2003). More precisely, 930 children were 

examined and it was discovered that the mean of the developmental indexes for gross and 

fine motor skills was higher in relation to Griffiths’ corresponding sample.  
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Another battery administrated in Greece was the Bruininks-Oseretsky Test of Motor 

Proficiency (BOTMP), which was published in the USA for the first time in 1978, and then 

in revised format in 2005 (Bruininks, 1978; Bruininks & Bruininks, 2005). The BOTMP 

measures the development of gross and fine motor skills in individuals from 4 to 21 years 

old. The battery was checked in Greece for its validity and reliability, giving priority to the 

comparison of the long form (BOTMP-LF) with the corresponding short form (BOTMP-

SF). In particular, it was observed that firstly the 27.8% of the children that, according to 

BOTMP-LF had motor difficulties, were not detected by the BOTMP-SF (Venetsanou, 

Kambas, Aggelousis & Fatouros, 2006) and secondly that the BOTMP-SF needs to be 

adapted in order to improve its validity for preschool age children (Venetsanou, Kambas, 

Aggelousis, Fatouros & Taxildaris, 2009). 

The Bayley Scales of Infant Development II (BSID) was published in 1993 (Bayley, 

1993) and consists of a series of standardised measurements that concern the assessment 

of motor (gross and fine motor skills), cognitive and linguistic development of children 

from birth through their first three years of life. The battery was applied in Greece by the 

medical community in research that concerned children from 2 to 7.5 years old (Thomaid is 

et al., 2012), and it showed that children born after a preimplantation genetic diagnosis did 

not demonstrate differentiations in the average development of their motor skills compared 

with children in the initial standardised battery sample. 

A comparative study (Papadopoulos, Kambas, Christoforidis, Fatouros & Taxilda r is, 

2007) of motor skills in children between the ages of 4 and 6 in a German kindergarten and 

children of the same age in a Greek kindergarten was supported by the Karlsruher Motorik -

Screening für Kindergartenkinder (KMS 3-6) (Bös, Bappert, Tittlbach & Woll, 2004). The 

results of the study showed that the children in the German kindergarten presented more 
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developed motor skills in comparison with the Greek children and it highlighted the need 

for the greater development of motor skills in the Greek kindergarten. 

Some other research studies (Giagazoglou et al., 2011; Kourtessis et al., 2008) related 

to special needs education and the study of motor skills in children with Developmenta l 

Coordination Disorder (DCD) were supported by the use of the Motor Assessment Battery 

for Children (M-ABC), a tool which was published in 1992 in the USA as a diagnostic and 

educational tool for the identification of the features of the motor functioning of children 

from 4 to 12 years old (Henderson & Sudgen, 1992). The results from this research 

highlighted initially the predominance of DCD in children at a rate of 3-22%, while 

according to the Diagnostic and Statistical Manual-IV the corresponding percentage was 

estimated to be 5-6% for the overall pupil population (Kourtessis et al., 2008). Then, 

through a comparison of the data recorded by the researchers in Greece and the data from 

the original standardisation in the USA, it emerged that the two pieces of research did not 

have statistically significant differentiations, making the M-ABC a valid tool for 

application in Greece, something which is in agreement with the research results gathered 

in other countries (Ellinoudis et al., 2008). Finally, other research showed that the children 

with conventional/normal development perform better on psychomotor tests than children 

with DCD, thus confirming the original supposition of the research team that children with 

DCD present statistically significant differences in their cognitive and motor development 

in relation to the children without DCD (Asonitou, Koutsouki, Kourtessis & Charitou, 

2012). 

The Motoriktest für vier-bis sechsjahrige Kinder (MOT 4-6) has been applied in Greece 

on a number of occasions with the aim of serving various research needs, one of which 

was to form the basis for the creation of an assessment battery which would exclusive ly 
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concern the Greek case. The battery was named ‘Democritus–Psychomotor Assessment 

Tool for Preschool Children’, and addressed children aged 4 to 6 years old and was created 

by Kambas, Venetsanou and Aggelousis in 2007. Another research study in Greece using 

MOT 4-6 revealed that children responded to the requirements of the battery and the 

intraclass correlation coefficient for test–retest criterion was found to be .87 in Greek 

conditions, indicating a high reliability of the MOT Test Raw Scores (Kambas et al., 2012). 

In addition, it highlighted the relationship of age to performance in the battery tests, since 

the greater the age of the child examined, the greater the scores they noted, while gender 

did not influence the results since statistically significant differences between boys and 

girls were not noted. Data gathered using MOT 4-6 in other research confirmed the 

hypothesis that an intervention programme of a psychomotor nature aimed at the 

strengthening of coordination skills in preschool age children can help significantly in the 

prevention of accidents in the space of the kindergarten (Kambas et al., 2004). Finally, the 

MOT 4-6 was used to confirm the hypothesis that developmentally suitable music 

positively influences the development of the jumping skill, as well as the skill of dynamic 

balance in preschool age children (Zachopoulou, Tsapakidou & Derri, 2004). 

The Test of Gross Motor Development–2 (TGMD) (Ulrich, 2000) is an instrument that 

is used for the qualitative assessment of locomotor skills (running, galloping, skipping, 

continuous jumping, leaping, hopping and side-sliding). In Greece the first edition of 

TGMD was evaluated by Evaggelinou, Tsigilis and Papa (2002) and it has been used with 

preschool age children chiefly as a means of assessing the effectiveness of physical 

education programmes (Deli, Bakle & Zachopoulou, 2006; Tsapakidou, Tsompanaki & 

Lykesas, 2013). In reference to the above bibliographic search of the assessment batteries 

that have been applied in Greece, we decided to apply a battery new for Greece, the 

Peabody Developmental Motor Scales–Second Edition (PDMS-2), which studies the 
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overall motor development in children from birth to 72+ months and is recognized 

internationally due to its reliability and its validity. The first edition went into circulat ion 

in 1983 while in 2000 the second improved version was published (Fewell & Folio, 2000a). 

Our choice to use PDMS-2 instead of the above-mentioned batteries was based on three 

main reasons: a) the PDMS-2 is a tool for the evaluation of the motor development of 

young children which provides separate tests and grading scales as much for the child’s 

gross motor skills as for his/her fine motor skills; b) the standardisation of the battery was 

carried out with a total of 2003 children in the USA and Canada and constitutes the first 

battery standardised on a national level; c) it is the only tool to combine evaluation with 

planned intervention. It provides a planned programme of 104 motor teaching and therapy 

activities which are organised based on the child’s development. The programme can be 

used to help in the development of skills, provided that first an evaluation of the child’s 

skills based on the battery has been completed (Fewell & Folio, 2000a).  

Therefore, the purpose of the present study was the application of PDMS-2 to children 

aged 3 to 6 years old, within the framework of the school, to identify their motor 

development level. Within this context, possible differences in the children’s performance 

in various tests/skills according to their gender and age were also detected.  

Method 

Participants 

A total of 156 children with a mean age of 56.26 months (SD=9.01), with normal motor 

development and who had not been diagnosed with neurological, sensory or motor 

problems, took part in the study. The sample was made up of 82 boys and 74 girls and they 

were not distinguished by any particular ethnic characteristics. During the processing of 
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the data, the sample was divided into five groups corresponding to the stratification by age 

of the PDMS-2: the 1st group from 37 to 42 months, the 2nd group from 43 to 48 months, 

the 3rd group from 49 to 54 months, the 4th group from 55 to 60 months and the 5th group 

from 61 to 72 months.  

The sample was convenient and all those who participated in the research were, when 

the assessment took place, pupils at four schools in Achaia Prefecture in Western Greece. 

They had agreed to take part in the research team’s measurements after their parents had 

been invited to do so, informed and had given their permission, securing the anonymity 

and protection of the research participants. 

Measures 

We used the PDMS-2 evaluation battery (Fewell & Folio, 2000a) for the motor 

assessment of children. The PDMS-2 is a well organised instrument, valid at the level of 

structural validity, content validity and synchronic validity (Fewell & Folio, 2000a: 53). 

Regarding internal consistency, it is characterised by its reliability with a Cronbach’s alpha 

coordinate equal to 0.90 in 80% of measurements, 0.80 in 90% of measurements and 0.70 

in 100% of measurements (Fewell & Folio, 2000a: 46). A number of research that have 

been published on the instrument (Cup, Van Hartingsveldt & Ab Oostendorp, 2005; 

Tieman, Palisano & Sutlive, 2005; Wang, 2004) mention its reliability, its application to 

special needs children and its application as a tool for the evaluation of the effectiveness 

of teaching interventions in physical education programmes. 

The structure of the PDMS-2 items is based on Harrow’s taxonomy of the psychomotor 

domain (1972) and is divided into six subtests that measure interrelated motor abilities that 

children develop early in life: reflexes, stationary, locomotion, object manipulat ion, 
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grasping and visual-motor integration. In the present study the children were graded across 

five subtests (Table 1) as there was no need to conduct tests in the ‘reflexes’ category since 

all the participants were over 11 months old and this category is considered to have been 

acquired. 

Table 1. Items per subtest* 
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The total number of items is 249. Each item includes information on: a) the age at 

which at least 50% of the normative sample has acquired the skill being examined, b) the 

complete description of the item, c) the starting position in which the subject should be 

found before the testing of the exercise begins, d) the testing procedure, e) the illustra t ion 

of the activity, f) the scoring criteria and g) the materials. 

Since the examination of all these items is extremely time-consuming, three restrictions 

have been created for their selection in relation to the age of the subject: a) the ‘entry point’ 

that refers to the suitable age for the execution of an exercise, which is the age where 75% 

of the standardisation sample successfully completed it, b) the ‘basal level’, which 

concerns the last sequence of three consecutive items that are graded with value 2, before 

the child is graded with another score, and c) the ‘ceiling level’, which is determined when 

the subject is graded with a 0 value in three consecutive items. 

The criteria for scoring the items were determined by the authors (Fewell & Folio, 

2000a) using a three-point scale. The subject is awarded a ‘2’ when he/she performs the 

item according to the criteria specified for mastery. A ‘1’ corresponds to the subject’s 

performance when it shows a clear resemblance to the item mastery criteria but does not 

fully meet the criteria. The subject is given a ‘0’ when he/she cannot or will not attempt 

the item, or the attempt does not show that the skill is emerging. 

Procedure 

In total 48 visits were made to the schools over nine (9) months. On each visit the space 

where the item administration was to take place was modified based on the requirements 

of the battery. For the item administration, the materials recommended by the authors were 

used and its application was carried out once by each child individually. The child was 
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isolated from the rest of the class and then taken to the modified space for the procedure. 

Each meeting lasted from 20 to 40 minutes.  

Two researchers who had been suitably trained in the use of the battery according to 

the instructions of its creators took part in the research. To secure that both were scoring 

the same way, trial measurements with 10 children were conducted. During trial 

measurements each researcher administered the test five times to five different pupils and 

at the same time both of them were scoring in different scoring sheets. After each 

assessment a discussion took place in order to give feedback and to compare scores. No 

divergences were noted. It is worth noting that the researchers had been suitably trained to 

create a climate of trust while keeping all the parameters that could influence the behaviour 

and performance of the children stable, from the modification of the space to their manner 

of communication with the children. 

At the end of all the measurements, the class teachers were informed about the 

programme of motor activities they could implement in their classroom and extensive 

discussion took place concerning the importance of the children’s motor development. 

Statistical Analyses 

The processing of the quantitative data that was collected, took place with the use of 

the SPSS v.21 programme. To interpret the findings, we used the auxiliary tables provided 

by the battery (Fewell & Folio, 2000a) for the conversion of the raw scores into standard 

scores and quotient scores (Table 2). The choice of using the subtest standard scores and 

composite quotients instead of just comparing the initial raw scores was based on the 

guidelines provided by Fewell and Folio in the Examiner’s Manual stating that “standard 

scores allow examiners to make comparisons across subtests” (2000a: 30), while “raw 
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scores are of little clinical value” (2000a: 29). Finally, the careful use of standard scores 

and quotients would allow us to investigate where our sample’s motor ability stands in 

comparison to the battery’s original standardization sample. 

 

Table 2. Guide to interpreting PDMS-2 Subtest Standard Scores* 

 

*PDMS-2 (Fewell & Folio, 2000a, Examiner’s Manual, pp. 31,32)  

 

In order to examine the potential differentiation in the performance of motor skills in 

relation to the participants’ gender, we analysed the data with the independent samples t-

test. Finally, we examined the potential differentiation in the performance of motor skills 

in relation to age group with the One Way Anova (Field, 2013). Post hoc comparisons were 

performed using the Bonferroni test. The significance threshold was set at .05. Finally, in 

order to determine the effect size in each case the η2 coefficient was measured. According 

to Cohen (1988) coefficients η2 at least .14, are considered sufficiently large to be of any 

importance. 
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Results 

According to the PDMS-2 Examiner’s Manual (Table 2), the children’s performance 

meets at least the average level (i.e. a satisfactory level of motor skills) when: 

- the mean value of the standard scores in the five subtests of motor skills (stationary, 

locomotion, object manipulation, grasping, visual-motor integration) reaches at 

least the value of 8,  

- the mean value of the quotient scores in gross motor quotient (GMQ), fine motor 

quotient (FMQ) and total motor quotient (TMQ) reaches at least the value of 90. 

In relation to these criteria, and as is apparent from the data in Table 3 and specifica lly 

the indicators for the mean value (M), the mean performances of the participant children 

in the standard scores, as well as in the quotient scores, were judged to be satisfactory 

because they reached the average level. 

Table 3. Results for the subtests and the composites across the whole sample (N=156) 

* min:1 max:20, ** min:35 max:165 
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Differentiation of the children based on gender 

The girls seemed to score higher performances on the stationary subtest compared with 

the boys and this differentiation was statistically significant (Table 4). Concerning the 

locomotion subtest, a statistically significant difference in the children’s performance was 

observed, with the girls performing better than the boys. The opposite was observed in the 

object manipulation subtest, since the boys demonstrated statistically significantly higher 

performances compared with the girls. In the grasping subtest, no statistically significant 

differences between boys and girls were noted. In this case, to check the difference, we 

accepted Levene’s correction (Field, 2013). In addition, with reference to the visual-mo tor 

integration subtest, the girls appeared to show statistically significantly higher 

performances than the boys. However, we underline that these differentiations do not seem 

to be strong, according with the threshold of .14 for the η2 coefficient. 

The results related to the degree of differentiation in performance of the two genders 

showed that there was no statistically significant differentiation between boys and girls as 

far as GMQ is concerned (Table 4). The same seems to be true for TMQ. However, a 

statistically significant differentiation in the children’s FMQ was observed with the girls 

doing better than the boys. In this case, to check the difference we accepted Levene’s 

correction. 
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Table 4. Means, standard deviations and students’ test values for each motor skill by gender 

(Boys: 82 & Girls: 74) 

* min:1 max:20, ** min:35 max:165 

 

Differentiation of the children based on age group 

The sample was divided into 5 groups corresponding to the age stratification of the 

battery. Table 5 presents the mean values, the standard deviation and the 95% confidence 

intervals for the standard scores and the quotient scores of the subtests and composites, 

respectively, per age group. 

https://creativecommons.org/licenses/by-nc-nd/4.0/


 

 103 

 

  

 

European Psychomotricity Journal, 2017; 9; 1, 89-113 SciPsyMot-Hellas 

      
EPJ 

This article is distributed under the terms of the Creative Commons Attribution 
4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which 
premits to share — copy and redistribute the material in any medium or format. 

 

Statistically significant differences were observed among the age groups, regarding the 

stationary subtest [F(4,151)=4.806, p=0.001, η2=0.113]. Τhe confidence intervals with the 

lowest values belonged to the youngest (37-42 months) and the oldest age group (61-72 

months), suggesting that these two groups were lacking in the development of this skill, 

when compared to the other age groups. Specifically, the Bonferroni multiple comparisons 

test showed statistically significantly lower measurements of the 37-42 and 61-72 age 

groups against the 49-54 age group. 

Concerning the locomotion subtest, statistically significant differences were also 

observed, depending on the age group of the children [F(4,151)=7.985, p=0.001, 

η2=0.175]. When comparing the confidence intervals of the age groups, it looked like the 

oldest age group (61-72 months) lacked in performance in comparison to the other age 

groups. The Bonferroni multiple comparisons test showed statistically significantly lower 

measurements of the 61-72 age group against the 43-48, 49-54 and 55-60 age groups. 

Concerning the object manipulation subtest, again statistically significant differences 

were observed in relation to the age group of the children [F(4,151)=6.435, p=0.001, 

η2=0.146]. In particular, when comparing the confidence intervals of the age groups it was 

noted that the two youngest age groups (37-42 and 43-48 months) delivered a higher 

performance in this motor skill compared with the older age groups. The Bonferroni test 

showed statistically significantly lower measurements of the 55-60 and 61-72 age groups 

against the 37-42 and 43-48 age groups. 
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Table 5. Means, standard deviations and 95% confidence interval for each motor skill per age 

group 

 

      *min:1 max:20, ** min:35 max:165 
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Additionally, statistically significant differences occurred regarding the grasping 

subtest among the age groups [F(4,151)=10.715, p=0.001, η2=0.221]. The comparison of 

the confidence intervals, as also the Bonferroni test, showed that the youngest age group 

(37-42 months) did not perform as well as the other age groups. The oldest age group (61-

72 months) presented a stable and high performance, suggesting that all the participants of 

this age group had successfully completed the development of the grasping subtest.  

Finally, the visual-motor integration subtest also presented statistically significant 

differences among the age groups [F(4,151)=6.416, p=0.001, η2=0.145]. Notably, the 

confidence intervals of the two youngest age groups (37-42 and 43-48 months) suggested 

that they did not perform as well as the other age groups at this particular motor skill. The 

Bonferroni test similarly showed statistically significantly lower measurements of the 37-

42 age group against the 49-54, 55-60 and 61-72 age groups and statistically significantly 

lower measurements of the 43-48 age group against the 49-54 and 55-60 age groups. 

In regards to the quotient scores of the children examined and starting with the GMQ 

[F(4,151)=5.585, p=0.001, η2=0.129], a comparison of the confidence intervals showed 

that the oldest age group (61-72 months) delivered the lowest performance. Furthermore, 

the Bonferroni test showed statistically significantly lower measurements of the 61-72 age 

group against the 43-48 and 49-54 age groups. Concerning the FMQ [F(4,151)=10.818, 

p=0.001, η2=0.223], a confidence interval comparison showed that the children belonging 

to the age group 49-54 months scored the highest quotients and at the same time the 

children of the youngest age group (37-42 months) scored the lowest quotients. The 

Bonferroni test showed statistically significantly lower measurements of the 37-42 age 

group against all the other age groups and statistically significantly lower measurements 
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of the 43-48 age group against the 49-54 age group. When comparing the TMQ confidence 

intervals of the age groups [F(4,151)=6.291, p=0.001, η2=0.143], it was observed that the 

children of both the youngest (37-42 months) and the oldest (61-72 months) age group 

scored the lowest quotients. Specifically, the Bonferroni test showed statistica l ly 

significantly higher measurements of the 49-54 age group against the 37-42 and 61-72 age-

groups. Finally, we underline that the differentiations in the measurements for Stationary 

and GMQ per age group did not appear to be strong, according to the threshold .14 for the 

η2 coefficient. 

Discussion 

The research results provided useful data as much for the state of the children’s 

motricity that was judged satisfactory, as for the categorisations that emerged according to 

the particular features of the sample. The gender of the participants seems to explain their 

performance. The data reveals the faster development of the girls in hand related skills, 

like visual-motor integration. Moreover, the girls seem to have refined to a greater degree 

both their stationary skills, like balance, and their locomotor skills, like hopping, galloping, 

skipping, jumping, and so on. In contrast, the boys seem more skilled in items to do with 

the manipulation of objects, like kicking, throwing or catching a ball. These results are in 

agreement with other similar research that supports the superiority of the two genders in 

corresponding skills (Breslin et al., 2012; Engel-Yeger et al., 2010; Fisher et al., 2005; 

Foulkes et al., 2015; Giagazoglou, 2013; Giagazoglou et al., 2011; Hardy et al., 2010; 

Kourtessis et al., 2008; Livesey et al., 2007). 

An important factor that may influence the children’s motor development is their 

involvement in physical activities (Vale, Silva, Santos, Soares-Miranda & Mota, 2010; 

Williams et al., 2008). The kind of activity and the games the children take part in, 
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determine the motor skills that will develop more rapidly (Giagazoglou, 2013; 

Giagazoglou et al., 2011; Hardy et al., 2010). This type is not related only to the skills of 

motor development, but also to social factors. In many societies certain stereotyped 

perceptions are created on the roles the two genders have in society. Something like this, 

consequently, influences the kind of games that are acceptable for each gender. In a number 

of cases, intense physical activity is indicated only for the boys while the girls are not 

encouraged even by the close family environment (Livesey et al., 2007; Spessato et al., 

2012). This means that we separate the kind of exercise in which children become involved 

based on their gender (Kourtessis et al., 2008; Saraiva et al., 2013). This is often confirmed 

since girls generally choose aerobic gymnastics, dance, and activities like drawing. Boys 

prefer team sports, using a ball, like football or basketball (Frömel et al., 2008). These 

results may be related to the different temperament of the two sexes. Per Giagazoglou et 

al. (2011), the temperament of the boys promotes a more spontaneous, informal, playful 

and physically active conduct. In contrast, the girls are not so spontaneous, since they think 

more before acting and devote more time to the processing of the choices they have 

available to them for exercise, and as a result they usually choose games like drawing, 

crafts or dolls (Giagazoglou, 2013; Zachopoulou & Makri, 2005). 

Finally, the absence of differences in these ages between the two genders in TMQ 

(Mboy=100.80, Mgirl=102.74, see TMQ for the two sexes, Table 4), seems to be in 

agreement with the corresponding literature. Body development until the first years of 

puberty is the same for the two genders (Livesey et al., 2007; Spessato et al., 2012) as boys 

and girls have a similar height, weight and build (Cratty, 1994). In addition, according to 

Cleland and Gallahue (1993), boys and girls have common experiences from the age of 4 

to 8 and there are no great differences in their motor development. Saraiva et al.’s research 

(2013) also supports the absence of statistically significant differences between the two 
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genders in total motor quotient while Venetsanou and Kambas (2016) conclude that the 

motor proficiency of the two genders in early childhood can be characterised as similar 

rather than different. 

Bearing in mind that the research participants’ raw scores were processed and 

converted into standard scores/quotients based on the battery’s weighting, the highest 

scores were not observed in our initial measurements but in the standard scores/quotients.  

When examining the motor development of each age group, it becomes evident that the 

oldest children experience difficulty with activities that have to do with gross motor skills 

and especially with the stationary and locomotion skills. At the same time, these children 

present the highest performances at the fine motor skills (grasping and visual-mo tor 

integration). Especially with grasping skills, the oldest age group (61-72 months) delivered 

perfect scores, suggesting that by the time of the assessment they had already perfected the 

development of the skill in question. On the other hand, the youngest children obtained 

higher scores at the gross motor skills and especially at the object-manipulation subtest. A 

third observation can be made here concerning the fact that although all age groups, 

respectively, have performed at a satisfactory level, none of them managed to surpass it. 

In regards to the TMQ of the children, the lowest scores for motor development were 

recorded by the youngest (37-42 months) and the oldest (61-72 months) age group. The 

lower scores of the older children in GMQ and TMQ are in contrast to the results of other 

research studies that refer to the same age group (Engel-Yeger et al., 2010; Giagazoglou, 

2011; Livesey et al., 2007; Saraiva et al., 2013; Zachopoulou & Makri, 2005), which claim 

that older children are expected to display greater control and gradual refinement of their 

movements.  
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With reference to the differentiation depending on age, one possible explanation could 

be that as children grow they adopt a more sedentary way of life (Janz et al., 2002, as cited 

in Tersi et al., 2008). In addition, the Kindergarten curriculum in Greece places a lot of 

emphasis on cognitive subjects, with the aim of preparing children for primary school, and 

less on their motor development. This may also explain the higher scores of older children 

in FMQ.  

During the research, the children were particularly receptive to the whole testing 

process, as they seemed to have fun doing the organised motor activities, and indeed to 

long for them due to their restricted application, as their teachers informed us. The data 

which emerged from the application of the PDMS-2 assessment battery to preschool 

children in Greece, offers certain indications as far as its improvement is concerned and its 

further application and standardisation in the future in the Greek context. 

Some research poses the question of the creation of two different norms related to 

motor skills depending on the gender of the child (Livesey et al., 2007; Saraiva et al., 2013; 

Van Waelvelde, Peersman, Lenoir, Smits Engelsman & Henderson, 2008), because they 

believe that the boys develop different motor skills more quickly than the girls. However, 

the present research does not support such a statement, since whatever differentiat ions 

emerged were probably the result of social rather than biological factors. For this reason, 

it is important that the examiner gather information from the teachers and parents so as to 

have a fuller picture of the children’s motor development. From the application of the 

battery the significance of the presence of two examiners emerged for the more objective 

gathering of data. While the first examiner records the performance, the second is in direct 

contact with the child, encouraging him or her and making him or her feel at ease, so he/she 

can perform to the best of his/her abilities. 
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Finally, we should point out that the use of standardised assessment batteries in the 

field of education does not only help in the diagnosis of problems, but chiefly in the 

planning of suitable programmes and teaching interventions for the improvement of the 

motor skills of all children and they can therefore constitute a valuable tool in the hands of 

teachers. 

 

References 

Asonitou, K., Koutsouki, D., Kourtessis, T., & Charitou, S. (2012). Motor and cognitive performance 

differences between children with and without developmental coordination disorder (DCD). Research in 

Developmental Disabilities, 33(4), 996–1005. 

Bayley, N. (1993). Bayley Scales of Infant Development. 2nd ed . San Antonio, TX: The Psychological 

Corporation. 

Bedford, H., & Walton, S. (2013). Measures of Child Development: A review. Centre for Paediatric 

Epidemiology and Biostatistics, UCL Institute of Child Health. 

Bös, K., Bappert, S., Tittlbach, S., & Woll, A. (2004). Karlsruher Motorik -Screening für Kindergartenkinder 

(KMS 3-6). Sportunterricht, 53(3), 79–87. 

Breslin, G., Murphy, M., McKee, D., Delaney, B., & Dempster, M. (2012). The effect of teachers trained in 

a fundamental movement skills programme on children’s self-perceptions and motor competence. European 

Physical Education Review, 18(1), 114–126.  

Bruininks, R. H. (1978). Bruininks Oseretsky test of motor proficiency. Circle Pines, ΜΝ: AGS Publishing. 

Bruininks, R. H., & Bruininks, B. D. (2005). Test of motor proficiency. 2nd edition: Manual. Circle Pines, 

ΜΝ: AGS Publishing. 

Chien, C.-W. (2007). Using the Rasch model to validate the Peabody Developmental Motor Scales– second 

edition in infants and pre-school children. Queensland, Australia: James Cook University. 

Chow, S. M. K., Hsu, Y., Henderson, S. E., Barnett, A. L., & Lo, S. K. (2006). The movement  ABC: A cross-

cultural comparison of preschool children from Hong Kong, Taiwan, and USA. Adapted Physical Activity 

Quarterly, 23(31), 31–48. 

Cleland, F., & Gallahue, D. (1993). Young children’s divergent movement ability. Perceptual and Motor 

Skills, 77, 535–544. 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences. Erlbaum. Hillsdale, NJ. 

Connolly, B. H., Dalton, L., Smith, J. B., Lamberth, N. G., McCay, B., & Murphy, W. (2006). Concurrent 

validity of the Bayley Scales of Infant Development II (BSID-II) Motor Scale and the Peabody 

Developmental Motor Scale II (PDMS-2) in 12-month-old infants. Pediatric Physical Therapy: The Official 

Publication of the Section on Pediatrics of the American Physical Therapy Association, 18 (3), 190–196. 

Cools, W., Martelaer, K. De, Samaey, C., & Andries, C. (2009). Movement skill assessment of typically 

developing preschool children: A review of seven movement skill assessment tools. Journal of Sports 

Science & Medicine, 8(2), 154–168. 

https://creativecommons.org/licenses/by-nc-nd/4.0/


 

 111 

 

  

 

European Psychomotricity Journal, 2017; 9; 1, 89-113 SciPsyMot-Hellas 

      
EPJ 

This article is distributed under the terms of the Creative Commons Attribution 
4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which 
premits to share — copy and redistribute the material in any medium or format. 

 

Cratty, B. J. (1994). Clumsy child syndromes: Descriptions, evaluation and remediation. Amsterdam: 

Harwood Academic Publishers. 

Cup, E. H. C., Van Hartingsveldt, M. J., & Ab Oostendorp, R. (2005). Reliability and validity of the fine 

motor scale of the Peabody Developmental Motor Scales-2. Occupational Therapy International , 12(1), 1–

13.  

Deli, E., Bakle, I., & Zachopoulou, E. (2006). Implementing intervention movement programs for 

kindergarten children. Journal of Early Childhood Research , 4(1), 5–18.  

Ellinoudis, T., Kourtessis, T., Kiparissis, M., Kambas, A., & Mavromatis, G. (2008). Movement Assessment 

Battery for Children (MABC): Measuring the Construct Validity for Greece in a sample of elementary school 

aged children. International Journal of Health Science, I(2), 56–60. 

Engel-Yeger, B., Rosenblum, S., & Josman, N. (2010). Movement Assessment Battery for Children (M -

ABC): Establishing construct validity for Israeli children. Research in Developmental Disabilities, 31(1), 

87–96. 

Evaggelinou, C., Tsigilis, N., & Papa, A. (2002). Construct validity of the test of gross motor development: 

A cross validation approach. Adapted Physical Activity Quarterly, 19 , 483–495. 

Fewell, R., & Folio, R. (2000a). Peabody Developmental Motor Scales second edition: Examiner’s manual . 

Texas: Shoal Creek Boulevard. 

Fewell, R., & Folio, R. (2000b). Peabody Developmental Motor Scales second edition: Guide to Item 

Administration. Texas: Shoal Creek Boulevard. 

Field, A. (2013). Discovering statistics using IBM SPSS statistics. London: Sage Publications. 

Fisher, A., Reilly, J. J., Kelly, L. A., Montgomery, C., Williamson, A., Paton, J. Y., & Grant, S. (2005). 

Fundamental movement skills and habitual physical activity in young children. Medicine and Science in 

Sports and Exercise, 37(4), 684–688.  

Foulkes, J. D., Knowles, Z., Fairclough, S. J., Stratton, G., O’Dwyer, M., Ridgers, N. D., & Foweather, L. 

(2015). Fundamental movement skill performance of preschool children in Northwest England. Perceptual 

Motor Skills, 121(1), 260–283. 

Frömel, K.., Stelzer, J., Groffik, D., Ernest, J. (2008). Physical activity of children ages 6-8: The beginning 

of school attendance. Journal of Research in Childhood Education , 23(1), 29–40. 

Gallahue, D. (1996). Developmental physical education for today’s children . Dubuque, IA: Brown & 

Benchmark. 

Giagazoglou, P. (2013). The interaction effect of gender and socioeconomic status on development of 

preschool-aged children in Greece. Infants & Young Children, 26(2), 177–186.  

Giagazoglou, P., Fotiadou, E., Tsimaras, N., & Aggelopoulou-Sakantami, N. (2003). Weighting of the motor 

scales in the Griffiths No II test, in pre-school age children, Northern Greece Pediatrics, 15, 55–62 (in  

Greek). 

Giagazoglou, P., Kabitsis, N., Kokaridas, D., Zaragas, C., Katartzi, E., & Kabitsis, C. (2011). The movement  

assessment battery in Greek preschoolers: The impact of age, gender, birth order, and physical activity on 

motor outcome. Research in Developmental Disabilities, 32(6), 2577–2582.  

Griffiths, R. (1984). The abilities of young children. A comprehensive system of mental measurement for the 

first eight years of life (revised edition). Bucks, UK: A.R.I.C.D. The Test Agency. 

Hardy, L. L., King, L., Farrell, L., Macniven, R., & Howlett, S. (2010). Fundamental movement skills among 

Australian preschool children. Journal of Science and Medicine in Sport , 13(5), 503–508. 

Harrow, A. J. (1972). A taxonomy of the psychomotor domain. New York, NY: David McKay.  

Henderson, S. E., & Sugden, D. A. (1992). The movement assessment battery for children. San Antonio, TX: 

The Psychological Corporation. 

https://creativecommons.org/licenses/by-nc-nd/4.0/


 

 112 

 

  

 

European Psychomotricity Journal, 2017; 9; 1, 89-113 SciPsyMot-Hellas 

      
EPJ 

This article is distributed under the terms of the Creative Commons Attribution 
4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which 
premits to share — copy and redistribute the material in any medium or format. 

 

Kambas, A., Antoniou, P., Xanthi, G., Heikenfeld, R., Taxildaris, K., & Godolias, G. (2004). 

Unfallverhütung durch Schulung der Bewegungskoordination bei kindergartenkindern. Deutsche Zeitschrift 

Fur Sportmedizin, 55(2), 44–47. 

Kambas, A., Venetsanou, F., & Aggeloussis, N. (2007). A preliminary study of reliability of the Democritus-

Psychomotor Assessment Tool for Preschool Children . 12th Annual Congress of the ECSS, 11–14 July 2007, 

Jyväskylä, Finland. 

Kambas, A., Venetsanou, F., Giannakidou, D., Fatouros, I., Avloniti, A., Chatzinikolaou, A., & Zimmer, R. 

(2012). The Motor-Proficiency-Test for children between 4 and 6 years of age (MOT 4-6): An investigation 

of its suitability in Greece. Research in Developmental Disabilities, 33(5), 1626–1632. 

Kourtessis, T., Tsougou, E., Maheridou, M., Tsigilis, N., Psalti, M., & Kioumourtzoglou, E. (2008). 

Developmental coordination disorder in early childhood – A preliminary epidemiological study in Greek 

schools. Τhe International Journal of Medicine, 1(2), 95–99. 

Livesey, D., Coleman, R., & Piek, J. (2007). Performance on the Movement Assessment Battery for Children  

by Australian 3- to 5-year-old children. Child: Care, Health and Development , 33(6), 713–719.  

McKenzie, T. L., Sallis, J. F., Nader, P. R., Broyles, S. L., & Nelson, J. A. (1992). Anglo- and Mexican -

American preschoolers at home and at recess: activity patterns and environmental influences. Journal of 

Developmental and Behavioral Pediatrics, 13(3), 173–180.  

Papadopoulos, D., Kambas, A., Christoforidis, H., Fatouros, I., & Taxildaris, K. (2007). Comparative study 

of the motor performance of pre-school age children from Greece and Germany with the use of the 

assessment battery ‘Karlsruher Motorik-Screening’ (KMS 3-6). Quests in Physical Education & Sport, 5 , 

72–81 (in Greek). 

Saraiva, L., Rodrigues, L. P., Cordovil, R., & Barreiros, J. (2013). Motor profile of Portuguese preschool 

children on the Peabody Developmental Motor Scales -2: A cross-cultural study. Research in Developmental 

Disabilities, 34(6), 1966–1973. http://doi.org/10.1016/j.ridd.2013.03.010 

Spessato, B. C., Gabbard, C., Valentini, N., & Rudisill, M. (2012). Gender differences in Brazilian children’s 

fundamental movement skill performance. Early Child Development and Care, 183(7), 916–923.  

Tersi, P., Kambas, A., Antoniou, P., Christoforidis, C., Fatouros, I., & Aggelousis, N. (2008). Relationship 

between BMI, physical activity and TV-watching in preschool children. European Psychomotricity Journal, 

1(1), 47–53. 

Thomaidis, L., Kitsiou-Tzeli, S., Critselis, E., Drandakis, H., Touliatou, V., Mantoudis, S., Leze, E., 

Destouni, A., Traeger-Synodinos, J., & Kafetzis, D. (2012). Psychomotor development of children born after 

preimplantation genetic diagnosis and parental stress evaluation. World Journal of Pediatrics, 8(4), 309–

316. 

Tieman, B., Palisano, R., & Sutlive, A. (2005). Assessment of motor development and function in preschool 

children. Mental Retardation and Developmental Disabilities, Research Reviews, 11 , 189–196. 

Tsapakidou, A., Tsompanaki, E., & Lykesas, G. (2013). The effect of a physical education programme on 

the motor skill performance of pre-school age children. Physical Education – Sport – Health, 28, 93–107. 

Ulrich, D. A. (2000). Test of Gross Motor Development, 2nd Ed. Austin, TX: Pro-Ed Publishers. 

Vale, S., Silva, P., Santos, R., Soares-Miranda, L., & Mota, J. (2010). Compliance with physical activity 

guidelines in preschool children. Journal of Sports Sciences, 28(6), 603–608.  

Van Waelvelde, H., Peersman, W., Lenoir, M., Smits Engelsman, B. C. M., & Henderson, S. E. (2008). The 

movement assessment battery for children: similarities and differences between 4- and 5-year-old children 

from Flanders and the United States. Pediatric Physical Therapy: The Official Publication of the Section on 

Pediatrics of the American Physical Therapy Association , 20(1), 30–38.  

Venetsanou, F., Kambas, A. (2016). Motor Proficiency in Young Children: A Closer Look at Potential 

Gender Differences. SAGE Open January-March 2016: 1-10, DOI: 10.1177/2158244015626226. 

https://creativecommons.org/licenses/by-nc-nd/4.0/


 

 113 

 

  

 

European Psychomotricity Journal, 2017; 9; 1, 89-113 SciPsyMot-Hellas 

      
EPJ 

This article is distributed under the terms of the Creative Commons Attribution 
4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/) which 
premits to share — copy and redistribute the material in any medium or format. 

 

Venetsanou, F., Kambas, A., Aggelousis, N., & Fatouros, I. (2006). Bruininks -Oseretsky Test of Motor 

Proficiency – Short Form: A study of the capacity of the battery in the detection of pre-school age children 

with motor difficulties. Quests in Physical Education and Sport, 4 , 363–370 (in Greek). 

Venetsanou, F., Kambas, A., Aggelousis, N., Fatouros, I., & Taxildaris, K. (2009). Motor assessment of 

preschool aged children: A preliminary investigation of the validity of the Bruininks-Oseretsky test of motor 

proficiency - Short form. Human Movement Science, 28(4), 543–550. 

Wang, J. (2004). A study on gross motor skills of preschool children. Journal of Research in Childhood 

Education, 19(1), 32–43.  

Williams, H. G., Pfeiffer, K. A., O’Neill, J. R., Dowda, M., McIver, K. L., Brown, W. H., & Pate, R. R. 

(2008). Motor skill performance and physical activity in preschool children. Obesity, 16(6), 1421–1426.  

Zachopoulou, E., & Makri, A. (2005). A developmental perspective of divergent movement ability in early 

young children. Early Child Development and Care, 175(1), 85–95.  

Zachopoulou, E., Tsapakidou, A., & Derri, V. (2004). The effects of a developmentally appropriate music 

and movement program on motor performance. Early Childhood Research Quarterly, 19(4), 631–642. 

 

 

 

 

 
 

https://creativecommons.org/licenses/by-nc-nd/4.0/

