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SUMMARY 

INTERRELATIONSHIPS AND ASSESSMENT CRITERIA OF GROSS MOTOR 

SKILL DEVELOPMENT AND OBESITY OF PRESCHOOL CHILDREN IN 

POTCHEFSTROOM 

II 

In the holistic development of the young child, optimal gross motor development has an 

important influence on optimal physical, perceptual, cognitive, language, affective-social 

and normative (behavioural) development (Kapp, 1991; Gallahue & Ozmun, 1998), and 

is therefore considered to be essential in the preschool years. The goal of this dissertation 

was to present the results of much-needed recent research on gross motor development of 

a group of children living in an urban area in South Africa, by 1) determining the current 

levels of gross motor development, 2) assessing the prevalence of and the influence of 

overweight and obesity on gross motor development, 3) establishing the relationship 

between overweight and obesity, gross motor development and gender, 4) determining 

the relationship between quantitative and qualitative assessment results of the one leg 

balance, and 5) investigating the occurrence of gender differences in gross motor 

development, in a group of 3-6 year old children living in Potchefstroom. These aims 

were addressed by structuring the dissertation in eight chapters, Chapter 1 constituting 

the introduction and statement of the problem, Chapter 2 a review of relevant literature, 

Chapters 3 to 7 constituting 5 research articles addressing the specific aims of the study, 

and Chapter 8 including the summary, conclusions and recommendations. 

For each of the 5 research articles, the participants were 3-6 year old children (N = 514) 

who lived in Potchefstroom and had been enrolled in the movement development 

program (MDP) presented by movement developmentalists of the Potchefstroom 

University for Christian Higher Education (P.U. for C.H.E.). Descriptive statistics 

(Chapter 3-7), practical significance based on effect sizes (Chapter 4 and 5), 2 way 

frequency tables and Pearson Chi-square as well as the Phi for two-way tables (Chapter 

6), and t-values, degrees of difference and p-values (Chapter 7) were used. 
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The current levels of gross motor development of preschool children in Potchefstroom 

(Chapter 3) were determined by testing a total of 462 3-6 year old children (215 males 

and 247 females) on 8 gross motor tasks, and comparing the results to norms and criteria 

as found in the literature. The 3, 4 and 5 year olds compared favourably to their 

counterparts in all the tests except for balance walk and catching, standing long jump in 

the 4 year olds and throwing in the 5 year old group. The 6 year old group scored lower 

than the norms and criteria in all the tests except for standing long jump, indicating 

alarming implications for school readiness. 

Chapter 4 and Chapter 5 examined the prevalence of and the differences in the 

quantitative and qualitative execution of four gross motor tasks (standing long jump, 

hopping, one leg balance and catching) between groups of overweight and obese (0) and 

nonobese (NO) boys, and girls, respectively. In the male study, 17 0-participants and 49 

NO-participants were compared, while 13 0-participants and 54 NO-participants were 

used in the female study. Differences of practical significance (medium or large effects) 

in favour of nonobese groups were found in all the quantitative and qualitative tests 

among the male participants, while similar differences were found in only the 

quantitative tests for the one leg balance and all the qualitative tests among the female 

participants. A prevalence of overweight and obesity of 16.35% was found among the 

boys and 11.81 % among the girls. The results indicated that 0-children of the ages 3-6 

years generally compare poorly to NO-children in relation to gross motor proficiency. 

In Chapter 6, the one leg balance ability of 514 subjects was quantitatively and 

qualitatively assessed using valid norms and criteria found in literature. A positive 

relationship of statistical significance (p :S 0.05) was established between the quantitative 

and qualitative scores of the one leg balance in every age group. A relatively large 

percentage (44.10%) of 3 year olds scored well above the average level for their age in 

both types of assessment, indicating that the norms and criteria used might not be 

appropriate for 3 year olds. Relatively large percentages (25.27% - 27.47%) of the 6 year 

olds scored below the average level for 5 year olds in the qualitative assessment, 

suggesting developmental balance delays or disorders. These findings indicate that a 
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quantitative and qualitative assessment should be combined to assure a more accurate 

assessment. 

The results of Chapter 7, involving 221 male and 243 female participants, showed 

significant gender differences in hopping and balancing on the right leg in favour of the 

females in the 3 year old group, and in the standing long jump and throwing for distance 

in favour of the males in the 5 and 6 year old groups, indicating that separate norms 

should be used for the different genders when assessing standing long jump and throwing 

for distance in 5 and 6 year olds. 

In the light of the findings of these studies, recommendations presented in Chapter 8 for 

the assessment and structuring of a programme for the optimal development of gross 

motor skills in preschool children, living in urban areas in South Africa, include that: 1) 

special attention should be given to the optimal development of gross motor skills of 6 

year olds in a structured gross motor development programme, 2) obesity should be 

addressed even in the preschool years, and activities for the specific skills shown to be 

related to overweight and obesity (balance skills and catching in boys and girls and 

standing long jump in boys) should also be specifically emphasized in these children, 3) 

both a quantitative and a qualitative assessment should be used specifically in the one leg 

balance assessment and is recommended for other fundamental motor assessments, and 4) 

separate norms should be used for the assessment of the standing long jump and throwing 

for distance in 5 and 6 year olds, and more emphasis should be placed on ball skills in 

girls, and co-ordination skills of boys in the structuring of a movement development 

programme. 

Key words: Gross motor development, preschool children, obesity, quantitative, 

qualitative assessment, genders. 
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OPSOMMING 

INTERVERBANDE EN EV ALUERINGSKRITERIA VAN GROOTMOTORIESE 

ONTWIKKELING EN OBESITEIT VAN KLEUTERS IN POTCHEFSTROOM 

Optimale vroee grootmotoriese ontwikkeling speel 'n kardinale rol in die holistiese 

ontwikkeling van die kind en word veral in die kleuterjare belangrik geag, aangesien <lit 

optimale fisieke, perseptuele, kognitiewe, taal-, affektiewe en normatiewe (gedrags-) 

ontwikkeling beinvloed (Kapp, 1991; Gallahue & Ozmun, 1998). Die doel van hierdie 

proefskrif is om die resultate van onlangse navorsing, waaraan daar 'n dringende behoefte 

is, in grootmotoriese ontwikkeling van 'n groep kleuters in 'n stedelike gebied in Suid

Afrika aan te hied, deur 1) die bepaling van die huidige vlakke van grootmotoriese 

ontwikkeling, 2) die ondersoek na die voorkoms en die invloed van oorgewig en obesiteit 

op grootmotoriese ontwikkeling, 3) die bepaling van die verband tussen oorgewig en 

obesiteit, grootmotoriese ontwikkeling en geslag, 4) die bepaling van die verband tussen 

die kwantitatiewe en die kwalitatiewe toetsresultate van die eenbeenstand, en 5) die 

ondersoek van die voorkoms van geslagsverskille in grootmotoriese ontwikkeling, in 'n 

groep 3-6 jarige kinders in Potchefstroom. Hierdie doelwitte is aangespreek in die vorm 

van agt hoofstukke; met Hoofstuk 1 wat die inleiding en probleemstelling aanbied, 

Hoofstuk 2 wat die literatuuroorsig bevat, Hoofstuk 3 tot 7 wat in die vorm van 5 

navorsingsartikels die spesifieke doewitte aanspreek, en Hoofstuk 8 wat die samevatting, 

gevolgtrekkings en aanbevelings insluit. 

Vir die doel van elkeen van die vyf artikels is proeipersone in die 3-6 jarige 

ouderdomsgroep (N= 514) gebruik wat in Potchefstroom woon en wat ingeskryfwas vir 

die bewegingsontwikkelingprogram wat deur Kinderkinetici van die Potchefstroomse 

Universiteit vir Christelike Hoer Onderwys (PU vir CHO) aangebied word. Beskrywende 

statistiek (Hoofstukke 3 tot 7), praktiese betekenisvolheid gebaseer op effekgroottes 

(Hoofstukke 4 en 5), tweerigting frekwensie tabelle en Pearson Chi-kwadraat asook die 

Phi vir tweerigting tabelle (Hoofstuk 6), en t-toetse (p:::; 0.05) (Hoofstuk 7) is vir data 

analise gebruik. 
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Die huidige vlakke van grootmotoriese ontwikkeling van kleuters in Potchefstroom 

(Hoofstuk 3) is bepaal deur die evaluering van 8 grootmotoriese take (staande verspring, 

hop, huppel, eenbeenstand, balansloop, vang, gooi, "jumping jacks") by 'n totaal van 462 

kleuters (215 seuns en 247 dogters), waarna die resultate met norme en kriteria in die 

literatuur vergelyk is. Die 3-, 4- en 5-jariges het goed vergelyk met hulle portuurgroep 

met betrekking tot al die toetse behalwe in die staande verspring, balansloop en vang by 

die 4-jarige groep en gooi by die 5-jarige groep. Die 6 jarige groep se resultate was 

swakker as die norme en kriteria in al die toetse behalwe die in staande verspring, wat dui 

op negatiewe implikasies vir skoolgereedheid by die groep. 

Hoofstukke 4 en 5 het die voorkoms van oorgewig en obesiteit ondersoek, asook die 

verskille in die kwantitatiewe en kwalitatiewe uitvoering van vier grootmotoriese take 

(staande verspring, hop, eenbeenstand en vang) tussen oorgewig en obese (0) groepe en 

nie-obese (N) groepe seuns, en dogters, onderskeidelik. In die manlike studie is 17 0-

proefpersone vergelyk met 49 N-proefpersone, terwyl 13 0-proefpersone met 54 N

proefpersone vergelyk is in die vroulike studie. Verskille van praktiese betekenisvolheid 

(medium of groot effekte) ten gunste van die N-groepe is gevind in al die kwantitatiewe 

en kwalitatiewe toetse by die manlike proefpersone, terwyl ooreenstemmende verskille 

slegs in die kwantitatiewe toetse van die eenbeenstand en al die kwalitatiewe toetse by 

die vroulike proefpersone gevind is. 'n Voorkoms van oorgewig en obesiteit van 16.35% 

is by die seuns gevind en 'n voorkoms van 11.81 % by die dogters. Die resultate dui 

daarop dat 3-6 jarige oorgewig en obese kinders oor die algemeen swak vergelyk met nie

obese kinders met betrekking tot grootmotoriese ontwikkeling. 

In Hoofstuk 6 is die vermoe van 514 proefpersone om op een been te balanseer, 

kwantitatief en kwalitatief geevalueer deur middel van geldige norme en kriteria soos in 

die literatuur gevind. 'n Statisties betekenisvolle positiewe verband (p:S 0.05) is gevind 

tussen die kwantitatiewe en kwalitatiewe resultate in elke ouderdomsgroep. 'n Relatief 

groot persentasie (44.10%) van die 3-jariges het beter as die gemiddelde vlakke vir hulle 

ouderdom getoets in albei tipes toetse, wat daarop wys dat norme en kriteria wat vir 3-
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jariges gebruik word moontlik nie gepas is vir hierdie ouderdom nie. Relatief groot 

persentasies (25.27% - 27.47%) van die 6-jariges het swakker getoets as die gemiddelde 

vlakke vir 5-jariges in die kwalitatiewe toets, wat dui op ontwikkelingsagterstande of -

uitvalle met betrekking tot hulle statiese balansvermoe. Hierdie resultate dui daarop dat 

kwantitatiewe en kwalitatiewe toetse saam gebruik moet word om 'n meer akkurate 

evaluasie te verseker. 

Die resultate van Hoofstuk 7 het statisties betekenisvolle geslagsverskille uitgewys ten op 

sigte van hop (regs) en die eenbeenstand (regs) ten gunste van die vroulike proefpersone 

in die 3-jarige groep asook in die staande verspring en gooi ten gunste van die manlike 

proefpersone in die 5- en 6-jarige groepe. Hierdie bevindinge dui daarop dat aparte norme 

vir elke geslag gebruik behoort te word wanneer die staande verspring en gooi geevalueer 

word in 5- en 6-jariges. 

In die lig van die bevindings van hierdie studies, kan aanbevelings ten opsigte van die 

evaluasie van en die strukturering van 'n program vir die optirnale ontwikkeling van 

grootmotoriese vaardighede by voorskoolse kinders gemaak word, dit wil se: 1) aandag . 

moet spesifiek gegee word aan die optirnale ontwikkeling van grootmotoriese / 

vaardighede van 6-jariges in 'n gestruktureerde grootmotoriese ontwikkelingprogram, 2)tr- 0S 

o:Pesil~it behoQ_rt_selfs __ .in_dieJ<lellterjare .. al.aangespr~~1 ... J~---~QJci,_ ~_n__aktiwiteite.. __ Yir .. die. 

spesifieke vaardighede wat ~~µr Q~s.iteit beYmdo_ed _ _wgrd, . moet bekle~~Q.Q!1 wm:cl _by 
~ ·-·---~· ·---~-.--~··-- -------.---~--·--•· •-···-·-·· • • • •• o Y•• •o -~.,.--.~----~-· 

obese kinders, 3) beide 'n kwantitatiewe en kwalitatiewe evaluasie moet gebruik word om 

veral die eenbeenstand sowel as antler fundamentele vaardighede akkuraat te evalueer, en 

4) aparte norme moet gebruik word vir die evaluering van die staande verspring en die 

gooi in 5- en 6-jarige kinders en meer klem moet geplaas word op die ontwikkeling van 

balvaardighede by dogters en koordinasievaardighede by seuns. 

Sleutelwoorde: Grootmotoriese ontwikkeling, kleuters, obesiteit, kwantitatiewe, 

kwalitatiewe evaluasie, geslagsverskille. 
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Chapter 1: Problem and aim of the study 

PROBLEM AND AIM OF THE STUDY 

1.1 Introduction 

Optimal gross motor development at a young age plays an essential role in a child's holistic 

development, because of its close relationship with the cognitive and affective domains of human 

behaviour (Merriman & Barnett, 1995:1212; Krombholz, 1997:1168; Reeves, 1997:335). The 

period between the ages of 2 and 7 years is characterized by the rapid development of various 

gross and perceptual motor skills, which should exhibit mature patterns at school-going age 

(between 6 and 7 years of age) (Gustafson-Munro, 1985:1; Haywood, 1986:141; Walkley et al., 

1993:11; Gallahue & Ozmun, 1998:356). Running, jumping, balancing and co-ordination skills 

form an important part of these motor skills, as they are part of play, through which further 

perceptual, cognitive and affective development takes place (Gallahue & Ozmun, 1995:205; 

Ayres, 1997:25; Cooley et al., 1997:307). According to Broadhead and Church (1985:208) and 

Revie and Larkin (1993:4), gross motor skills can indirectly have an influence on the child's 

scholastic achievement, being the basis for fine motor development including skills like writing 

and cutting. 

Gross motor skill patterns need to be developed at the mature stage to provide the foundation for 

the development of various sport skills later in life (Larkin & Hoare, 1992:425; Walkley et al., 

1993: 11; Gallahue & Ozmun, 1998 :3 56). Competence on the sports field plays an essential role 

in the establishment of a child's peer image as well as his self-concept, especially in the school

going period of a child's life (Hoare & Larkin, 1991:37; Krombholz, 1997:1168). Children with 

gross motor deficits and problems often tend to avoid physical activities and sports in which 

these skills are prominent (Ulrich, 1987:57; Larkin & Hoare, 1992:431; Revie & Larkin, 

1993:4), and most probably never get to the stage where fundamental motor skills reach the 

mature stage of development (Gallahue & Ozmun, 1998:356). 

1.2 Problem statement 

Various authors (Kapp, 1991:126; Gallahue & Ozmun, 1998:356; Krebs & Johnson, 2000:38) 

emphasize the detrimental effects of certain aspects of modern technology on early gross motor 

and perceptual motor development. The limited spaces of city life, television, the personal 
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computer and even high crime rates limit a child's opportunities to develop through movement, 

and create a more sedentary lifestyle. Marshall and Bouffard ( 1994 :217) as well as Krebs and 

Johnson (2000:38) emphasize that physical inactivity is considered to be one of the major causes 

of obesity among children, which, according to Gallahue and Ozmun ( 1995 :219) can again have 

a detrimental effect on gross motor as well as perceptual motor development. According to 

Marshall and Bouffard (1994 :297) modern-day circumstances often lead to the development of a 

vicious cycle of physical inactivity leading to increasing overweight or obesity, and 

accompanying gross motor development problems. According to Gustafson-Munro (1985:9), 

Walkley et al. (1993: 12), Cooley et al. (1997 :307) and Taggart and Keegan (1997: 16), structured 

motor development programmes play an important role in the present-day society in achieving a 

child's optimal development and preventing gross motor and health-related problems, especially 

with reference to children living in urban areas. 

In order to compile an effective motor development programme, it is necessary to use valid and 

reliable procedures to assess a child's current level of motor development for his I her age 

(Gustafson-Munro, 1985:12; Gallahue & Ozmun, 1998:489). Furthermore, the accurate 

assessment of gross motor development levels is necessary for the correct identification of and 

intervention of deficits or problems (Walkley et al., 1995:2; Cowden & Torrey, 1995:2; Reeves, 

1997:342). Reeves (1997:342) emphasizes that the use of inaccurate testing norms during the 

preschool years can have a detrimental effect on a child's motor development later on, as 

problems which are not identified correctly, cannot be addressed effectively. Therefore, it is 

considered important to accurately assess these motor skills before the child reaches school

going age, using valid and reliable norms and criteria (Revie & Larkin, 1993:4; Walkley et al., 

1993: 12). 

Several norms and criteria for the .assessment of gross motor skills in preschool children are 

published in the literature (Bruininks, 1978; Henderson & Sugden, 1992; Gallahue & Ozmun, 

1998) and are used by movement developmentalists in movement development programmes, as 

well as therapists and teachers in South Africa. However, the validity, reliability and accuracy of 

these norms and criteria for children living in an urban area in South Africa become questionable 

when certain criteria are applied to its usability. 
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Firstly, these norms and criteria have been developed by means of studies that were conducted 

mainly on European and American children almost a decade ago. In the review of Burton and 

Miller ( 1998 :33 5) on standardized test batteries for the assessment of gross and perceptual motor 

skills since 1927, it is clear that the research data used for the composition of the most recent test 

batteries derive from 1992 and earlier. Secondly, many test batteries use only quantitative norms 

(the measurable time, distance or number) to assess motor skills, but authors like Ulrich (1985:2) 

and Gallahue and Ozmun (1998:490) emphasize the importance of qualitative (the quality of the 

execution of the skill) criteria for accurate assessment of gross motor skills in preschool children. 

Thirdly, considerable controversy exists in the literature concerning the occurrence and 

importance of gender differences in gross motor skills in preschool children (Morris et al., 

1982:218; Ulrich & Ulrich, 1985:93; Butcher & Eaton, 1989:33; Butterfield & Loovis, 

1993 :462; Loovis & Butterfield, 1993: 1270; Hands & Larkin, 1997: 13; Thomas, 2000:3). 

According to Hands and Larkin (1997: 12), the accuracy and validity of assessment norms are 

compromised if such norms do not address significant differences between subgroups in a 

population, such as gender differences. 

No recent studies on the levels of gross motor development of South African preschool children, 

and/or the influence of factors like obesity, quantitative or qualitative assessment and gender 

differences on the gross motor development of these children could be found in the literature. 

Therefore, an apparent lack of recent research in reference to present-day gross motor 

development levels and related factors of preschool children is evident, especially regarding 

children living in an urban area like Potchefstroom. 

The research questions arising from the above are: 

1.2.1 What are the current levels of gross motor development of Potchefstroom preschool 

children and how do these levels compare to norms and criteria as found in the literature? 

1.2.2 What is the prevalence of, and is there a relationship between obesity and 

overweight, and gross motor development in urban preschool children in 

Potchefstroom? 

1.2.3 Is the relationship of overweight and obesity with gross motor development similar 

among the genders? 
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1.2.4 What is the relationship between quantitative and qualitative scores in the assessment of 

gross motor skills in urban preschool children in Potchefstroom, and is the use of both 

types of assessment recommendable? 

1.2.5 Do gender differences in gross motor skills occur among preschool children living in 

Potchefstroom? 

With these questions answered, knowledge will be available which will enable movement 

developmentalists and Kinderkineticists to make recommendations with reference to the 

accuracy and suitability of norms and criteria found in the literature for the assessment of 

preschool children in a movement development programme. Furthermore, these answers are 

essential for the composition and planning of effective movement development programmes for 

preschool children living in urban areas like Potchefstroom. The findings of this research can 

also benefit professionals working with children with special needs, like those displaying 

movement delays and obesity. 

1.3 Aims of the study 

The aims of the study are: 

1.3.1 To assess the current levels of gross motor development of Potchefstroom preschool 

children, and to compare the results with norms and criteria as found in the literature. 

1.3.2 To determine the prevalence of and possible relationship between overweight and 

obesity, and gross motor competency among preschool children in Potchefstroom. 

1.3.3 To determine the possible relationships between gross motor development, overweight 

and obesity, and gender among preschool children in Potchefstroom. 

1.3.4 To establish the quantitative and qualitative levels of the one leg balance of preschool 

children in Potchefstroom, and to determine the relationship between the quantitative and 

qualitative scores obtained in assessing this skill. 

1.3.5 To investigate the occurrence of gender differences m gross motor skills among 

preschool children in Potchefstroom. 
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1.4 Hypotheses 

The following hypothesis are stated for this study: 

1.4.1 Hypothesis 1: 

The current levels of gross motor development of preschool children in Potchefstroom compare 

favourably to norms and criteria as found in the literature. 

1.4.2 Hypothesis 2: 

The prevalence of overweight and obesity among preschool children in Potchefstroom is higher 

than the prevalence found in the literature, and is such that it negatively influences gross motor 

competency in the group. 

1.4.3 Hypothesis 3: 

There is a higher prevalence of overweight and obesity and a stronger inverted relationship 

between gross motor development and overweight and obesity, among preschool boys than 

among preschool girls in Potchefstroom. 

1.4.4 Hypothesis 4: 

There is a positive relationship between the quantitative and qualitative scores obtained in the 

assessment of the one leg balance in preschool children in Potchefstroom. 

1.4.5 Hypothesis 5: 

Significant gender differences m gross motor skills exist among preschool children m 

Potchefstroom. 

1.5 Structure of the dissertation 

This dissertation is presented in the form of five research articles. Each article is submitted for 

publication in an accredited scientific journal with interests in the topic. This type of dissertation 

differs from the standard dissertation in the following ways: 

1. 5 .1 Chapter 2 does not comprise a complete literature study, but is a literature review of the 

most important literature that will form the basis for the research articles. 
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1.5.2 The research articles incorporate the method and the results of the study, therefore no 

separate method and results chapters are included. 

1.5.3 The relevant references are presented at the end of Chapters 3-7; thus each of these 

chapters has its own list of references. 

1.5.4 The references and list of references of each chapter are presented according to the 

guidelines of each scientific journal. 

1.5.5 The guidelines of each journal are included in the Appendix. Although some journals 

request that the abstract, tables and figures be placed on separate pages after the list of 

references, the abstracts, tables and figures were placed in the appropriate places in the 

text in this dissertation, for technical reasons. 

1. 5. 6 The list of references of the remaining chapters (introduction, literature review and 

conclusion) is presented at the end of the dissertation, after Chapter 8. 

1. 5. 7 The references and list of references of the remaining chapters (introduction, literature 

review and conclusion) are presented according to the guidelines of the P.U. for C.H.E. 

Results of the literature review will now follow in Chapter 2. 
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CHAPTER TWO: GROSS MOTOR DEVELOPMENT AND RELATED 

FACTORS IN PRESCHOOL CHILDREN 

2.1 Introduction 

7 

Gross motor development is considered to provide the foundation for a child's physical, 

perceptual, cognitive, language, affective-social and normative (behavioral) development (Kapp, 

1991:193; Haywood, 1992:5; Gallahue & Ozmun, 1995:322; Auxter et al., 1997:179). In this 

regard, Haywood (1992:5), Thomas et al. (1993:88) and Auxter et al. (1997:180) state that poor 

gross motor skills could be detrimental to development in other developmental areas. Poor gross 

motor skills can therefore have a major influence on the development of school-readiness, which 

implies sufficient development in all the above-mentioned areas by the age of 6 or 7 years 

(Kapp, 1991: 193 ). Therefore, the sufficient development of gross motor aspects like fundamental 

locomotor skills, balance and eye-hand co-ordination, is considered to be extremely important 

during the preschool years for the child to be developmentally ready for formal schooling at the 

age of6 (Auxter et al., 1997:193; Gabbard, 1998:55; Gallahue & Ozmun, 1998:356). Poor gross 

motor skills can later have a detrimental effect on the school-going child as well. According to 

Broadhead and Church (1985:208) and Revie and Larkin (1993:4), gross motor skills can 

indirectly have an influence on the child's scholastic achievement, being the basis for fine motor 

development including skills like writing and cutting. 

Furthermore, gross motor and perceptual motor skills form the basis for the development of 

specific sport skills (Larkin & Hoare, 1992: 415; Walkley et al., 1993: 11; Gallahue & Ozmun, 

1998:356), and insufficient skills in this regard can influence a child's competence in sports in 

school, and consequently his self-concept (Revie & Larkin, 1993 :4). Even in the preschool years, 

the insufficient development of gross motor skills could lead to the movement patterns of 

children being perceived as awkward and the children being exposed to peer ridicule, often 

leading to the tendency to avoid physical activity (Larkin & Hoare, 1992:425). Physical 

inactivity can subsequently lead to the development of health risks like obesity and 

cardiovascular risk factors (Ganley & Sherman, 2000:86). The optimal development of gross 

motor skills at a young age in order to develop a good self-image and a love for physical activity, 

could therefore play an important role in health behaviour and prevent the vicious cycle of a 

Literature review 
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sedentary lifestyle, obesity and the concurrent health risks (Auxter et al., 1997:198; Ganley & 

Sherman, 2000:89). 

Worldwide, there is increasing concern as to the tendency of children's gross motor skills not 

developing as naturally as in the past, due to several reasons such as modem-day entertainment, 

lack of space and lack of safety factors. In South Africa, the profession of the movement scientist 

whose aims include prevention, enhancement and therapy in the optimization of gross motor 

skills of specifically preschool children becomes increasingly important. The difficulty these 

people are facing in the evaluation of children's levels of motor development is that there is very 

little research data available on the gross motor development of the typical South African 

preschool child. Worldwide tendencies of children to lead more sedentary lifestyles and the 

concurrent increase in childhood obesity, lead to the question whether the current tests used in 

this country can accurately assess the gross motor development levels of South African children. 

To answer this question, literature regarding the motor development and influential factors of 

children all over the world was studied and will be discussed in this chapter. As physical activity 

and obesity both have a considerable influence on the development of gross motor skills in 

preschool children, literature with regard to these factors will be discussed first. Gross motor 

development cannot be properly addressed without the accurate assessment of the development 

level of a child; therefore a literature review on the assessment of gross motor development will 

follow, enhanced by a literature survey on the assessment of a specific motor skill in preschool 

children, namely the one leg balance. Lastly, gender differences will be discussed in light of their 

influence on the assessment results and gross motor development in preschool children. 

2.2 Gross motor development and physical activity 

The development of gross and perceptual motor skills does not occur automatically, but is 

dependent on both biological and environmental influences (Thomas et al., 1993:73; Walkley et 

al., 1993:11; Gallahue & Ozmun, 1998:68). Biological influences include factors such as 

genetics, rate of growth, body composition and neuromotor maturation, while environmental 

influences include factors such as opportunity to practise and encouragement. As a child gets 

older and progresses from the development of rudimentary motor patterns to fundamental motor 

skills, the environment begins to play a greater role in motor skill development (Walkley et al., 

1993: 11 ). In fact, the age period of 2-7 years of age is considered to be the most crucial years of 
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a child's motor development (Gustafson-Munro, 1985:1; Gallahue & Ozmun, 1995:224; 

Gabbard, 1998:55), as fundamental gross and perceptual motor skills develop mainly during this 

period. Gabbard (1998:55) calls this one of various "windows of opportunity", referring to a 

critical age period during which the brain is most susceptible to gross and perceptual motor 

stimulation. During this period optimal gross and perceptual motor development should take 

place to provide the foundation for normal further development in life. According to Larkin and 

Hoare (1992:415) and Gallahue and Ozmun (1995:54), normal development in later periods may 

be hindered if a child fails to receive the proper stimulation during a critical period. 

Motor skills develop mainly through play and physical activities (Taggart & Keegan, 1997: 11; 

Thomas, 2000: 1 ), therefore a child should get sufficient opportunity to play and practise 

(Walkley et al., 1993:11; Taggart & Keegan, 1997:11; Thomas et al., 2000:73) during this 

critical period. Gallahue (1996: 15) describes this process as "learning to move and moving to 

learn", emphasizing the cycle of sufficient gross motor movement necessary to develop gross 

motor skills to again move efficiently in the preschool years. However, recent literature findings 

indicate that preschool children are physically not as active as in the past (Van Mill et al., 

1999:S42; Pienaar & Badenhorst, 2001: 122). Reasons for this tendency are modem 

technological developments such as television, home computers and other environmental factors, 

such as safety and a lack of space. 

Anderson et al. (1998:938) found that 26% of American children engaged in watching more than 

4 hours of television per day, while 67% watched at least 2 hours per day. According to Pienaar 

and Badenhorst (2001: 107), more or less the same figures will apply in South Africa. Other 

studies (Raithel, 1988:146; Tucker & Hager, 1996:1316; Armstrong et al., 1998:363) report 

similar results, also with reference to time spent in front of home computers (Wolf, 1993:90; 

Christoffel, 1998:103). According to these authors, the tendency occurs that the more time a 

child spends watching television, the less time is spent being physically active. Furthermore, in a 

study on the activity levels of preschool children in Potchefstroom, Pienaar and Badenhorst 

(2001: 113) found that these children's activity levels during free play was mostly sedentary and 

therefore did not contribute much to optimal motor development or cardiovascular health. 

Regarding gross motor development, several studies (Marshall & Bouffard, 1994:300; Raudsepp 

& Jiirimae, 1996:261; Saakslathi et al., 1999:338) report a relationship between levels of 

physical activity and motor competency in children. The activity deficit hypothesis postulated by 
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Bouffard et al. (1996:63) indicates that a child's level of physical activity has a strong influence 

on the development of gross motor skills. Saakslathi et al. (1999:332) found a significant 

association between skills requiring good co-ordination (i.e. clapping in rhythm, galloping, 

somersaulting and kicking a ball) and physical activity in 3 and 4 year old children. 

Safety and space also play a role in children's levels of physical activity, as according to 

Christoffel (1998: 103)) and Van Mill et al. (1999:S44), parents in many countries today are 

terrified to let their children play out of doors. In this regard, Butcher and Eaton (1989:7) found 

differences in proficiency in several motor skills between children who tended to play indoors 

more and children who tended to play out-of-doors, due to differences in the type of activities 

engaged in indoors and outdoors. These authors noted that indoor playing presented little space 

and few opportunities to practise and develop upper-limb coordination skills like catching and 

throwing (Butcher & Eaton, 1989:34). Outdoor play settings, however, seem to offer 

comparatively few opportunities for the development of manipulative skills, throwing, catching, 

hitting and kicking according to Taggart and Keegan (1997: 16) in a study on the opportunities 

that preschool children have to engage in fundamental movement skills in outdoor play settings. 

2.3 The influence of obesity on gross motor development 

A factor considered to be closely related to physical inactivity, physical fitness and motor skill 

development in children, is childhood obesity (Christoffel, 1998: 103 ), and will therefore be 

discussed in more detail. The prevalence of obesity has increased among American children over 

the last twenty years (Cheung, 1995 :310) and an increase has also been reported among English 

and Scottish children aged 4 to 11 years (Chinn & Rona, 1994:102). An increase from 18.6% to 

21.6% in the prevalence of overweight among 1-5 year old children in Latin America has been 

reported by Christoffel (1998: 103). This trend was most marked for boys, 4-5 year olds and 

children living in cities. Relatively little research has been done on the prevalence of childhood 

overweight and obesity in South Africa (Richardson, 1978; Monyeki et al., 1999; NFCS, 2000). 

Richardson (1978:248) found a prevalence of overweight and obesity of 12-18% among white 

children, and 13-18% among black children aged 1-6 years, in his study on growth patterns in 

South Africa. In their study on the prevalence of obesity among preschool black children in 

Ellisras, a rural area in South Africa, Monyeki et al. (1999:290) found that boys of the ages 3-4 

years showed the highest prevalence of obesity (15%). According to the National Food 
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Consumption Survey of 1999 (NFCS, 2000: 10), the average prevalence of overweight in South 

African children aged 1-9 years is currently 7.6%. However, the figure is much higher for 

children living in urban areas (12.5%), including 4-6 year old children (12%) (NFCS, 2000). The 

latter percentages are consistent with the prevalence of overweight among children in the United 

States of 11% to 24% (Flegal, 1999:S510; Ganley & Sherman, 2000:86 Strand & Roesler, 

1999:46) and in Canada (between 7 and 43%) (Marshall & Bouffard, 1997:232). Hernandez et 

al. (1998:71) found a prevalence of 32% in preschool children, and these obese children showed 

significantly higher levels of blood pressure than their nonobese counterparts. 

Other studies have also showed cardiovascular risk factors in obese children as young as three 

years (Williams et al., 1998 :216; Freedman et al., 1999: 1179). Figueroa-Colon et al. ( 1997: 808) 

found significantly higher systolic and diastolic blood pressure values in obese compared to 

nonobese children in a study on 5953 American children aged 5 -11 years, and Dietz (1995: 162) 

reported similar findings with regard to hypertension and hyperlipidemia. In another extensive 

study on 9167 American children aged 5-17 years, Freedman et al. (1999:1175) identified 50% 

of overweight children who had two or more cardiovascular risk factors. Other health risks 

associated with obesity in children including diabetes, posture-related disorders and respiratory 

diseases, are emphasized in several studies (Raudsepp & Paasuke, 1995: 294; Auxter et al., 

1997:209; Neumark-Sztainer, 1999:S31; Ganley & Sherman, 2000:85) and can also influence a 

child's gross motor development (Auxter et al., 1997:209). 

Insufficient gross motor development is considered to be another risk factor of childhood 

obesity. Slaughter et al. (1980: 192) found moderate correlations in body fat and horizontal jump, 

vertical jump and the 50 meter dash in a study involving 7-12 year old girls, whereas Raudsepp 

and Jiirimae (1996:261) reported a relationship between the percentage body fat, and standing 

long jump and shuttle run in a study involving 10-11 year old girls. Raudsepp and Jiirimae 

(1996:261) concluded that adiposity is related to motor skills in which the body has to be moved 

from one place to another, corresponding to the conclusions of Hensley et al. (1982: 137) in a 

study on the relationship between body fatness and motor performance of preadolescent boys 

and girls. In two studies involving 6 year and 9 year old boys and girls, Marshall and Bouffard 

( 1994: 1997) found significant relationships between obesity and gross motor competency. 

Compared to the nonobese groups, the obese groups in this study showed significantly lower 

scores in the locomotor subscale of the Test of Gross Motor Development (Ulrich, 1985), 
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consisting of tests for running, galloping, hopping, leaping, horizontal jumping, skipping and 

sliding. No significant difference was found in the Object Control Skills subscale, consisting of 

tests for two-hand striking, stationary bouncing, catching, kicking and overhand throwing. With 

regard to a series of studies, Larkin and Hoare (1992:432) report that poorly co-ordinated groups 

of children involved in these studies were consistently more endomorphic than their well co

ordinated peers. 

Relatively few studies which take into account the influence of obesity on the gross motor skill 

development of the different genders, could be found (Hensley et al., 1982:139; Marshall & 

Bouffard, 1997:233). Hensley et al. (1982: 138) found that the inverted relationships between 

body fatness and performance in the standing long jump, vertical jump, 400 m. run, 40 m. dash 

and the modified pull-up, were larger among preadolescent boys than girls. These authors 

concluded that the detrimental effects of excessive fatness are less among young girls than boys, 

in agreement with the findings of Marshall and Bouffard (1997:234) that obese. girls were 

significantly more movement-competent than obese boys with regard to locomotor skills. 

No data could be found in the literature with regard to the relationship between overweight or 

obesity and gross motor skill development among preschool South African children. 

Obesity is closely related to physical inactivity in leading to insufficient gross motor 

development. According to Auxter et al. (1997:209), obese children, especially girls (Hoare & 

Larkin, 1991 :38), tend to avoid physical activity which in turn could lead to insufficient 

development of gross motor skills (Marshall & Bouffard, 1994:298; Auxter et al., 1997:209). 

Obesity, social seclusion and the resulting poor gross motor skills could again influence the total 

well-being as the child's self confidence and self-esteem, thus emotional development is affected 

(Fox, 1992:34; Dietz, 1995:161). 

2.4 Assessment of gross motor development levels 

The treatment of obesity mainly constitutes the increase of physical activity and dietary changes 

(Dietz, 1995:163; Christoffel, 1998:104; Epstein & Goldfield, 1999:S557). In encouraging 

physical activity, and also in providing sufficient opportunity for practice in the development of 

gross motor skills, several authors (Gustafson-Munro, 1985:9; Walkley et al., 1993: 12; Cooley et 
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al., 1997:307; Marshall and Bouffard, 1997: 235; Taggart & Keegan, 1997:16) state that 

structured gross motor development programmes play an important role in the present-day 

society, especially with reference to children living in urban areas. Pienaar and Badenhorst 

(2001: 107) found that a structured movement development programme for preschool children in 

Pothefsroom provided more optimal motor stimulation and contributed more to health by 

elevating heart rate levels to more appropriate levels than was the case during free play. 

However, to be able to present an efficient gross motor development programme, accurate 

assessment of the gross motor development of participants in the programme is necessary, for 

three reasons: 1) to determine the developmental level of the child and subsequently choose 

gross motor activities suitable for that developmental level, 2) to monitor progress, and 3) to 

identify gross motor deficits or disorders. Reeves (1997:342) points out that inaccurate test 

norms in the preschool years can have a detrimental effect on a child's further motor 

development, as problems which are not identified correctly, cannot be addressed effectively. If a 

child with gross motor deficits or disorders can be accurately identified during the critical period 

of gross motor development, such a child could benefit from intervention (Pienaar, 1994:200). 

Larkin and Hoare (1992 :415) maintains that identification, remediation and support during this 

period are important to prevent the development of inappropriate patterns in the fundamental 

skills acquired during this time. Therefore, it is considered important to accurately assess these 

motor skills before the child reaches school-going age, using valid and reliable norms and 

criteria (Revie & Larkin, 1993 :4; Walkley et al., 1993: 12). 

Several assessment batteries and many norms and criteria exist in the literature for use of gross 

and perceptual motor assessment of preschool children (Bruininks, 1978; Folio & Fewell, 1983; 

Gustafson-Munro, 1985; Ulrich, 1985; Frankenburg, 1990; Henderson & Sugden, 1992; 

Gallahue & Ozmun, 1998; Van Gelder & Sweitszer, 1999), and are being used by teachers, 

occupational therapists and move~ent scientists in South Africa. However, the validity, 

reliability and accuracy of these norms and criteria for children living in an urban area in South 

Africa become questionable when certain factors are considered. They are: 

• Research data used for the development of current tests 

The norms and criteria of commonly used test batteries (Bruininks, 1978; Folio, & Fewell, 1983; 

Gustafson-Munro, 1985; Ulrich, 1985; Frankenburg, 1990; Henderson & Sugden, 1992; 
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Gallahue & Ozmun, 1998; Van Gelder & Sweitszer, 1999) have been developed by means of 

studies that had been conducted mainly on European and American children almost a decade 

earlier. In the review of Burton and Miller (1998:335) on standardized test batteries for the 

assessment of gross and perceptual motor skills since 192 7, it is clear that the research data used 

for the composition of the most recent test batteries derive from 1992 and earlier. Although 

assessment batteries for South African children exist in the form of school-readiness tests (Nel & 

Sonnekus, 1963; Herbst, s.a.,; Kruger, 1983; Park, 1986) which include selected test items for 

the evaluation of gross motor skills, no recent gross motor test batteries with regard to evaluating 

South African preschool children and no research on the current levels of gross motor 

development of South African preschool children could be found in the literature. 

• Quantitative and qualitative assessment methods 

Many commonly-used test batteries (Bruininks, 1978; Folio, & Fewell, 1983; Gustafson-Munro, 

1985; Frankenburg, 1990) use only quantitative norms (the measurable time, distance or number) 

to assess motor skills. However, authors like Werder and Bruininks (1988:17); Henderson and 

Sugden (1992:10), Gallahue and Ozmun (1998:490) and Van Gelder and Sweitszer (1999:15) 

emphasize the importance of qualitative (the quality of the execution of the skill) criteria together 

with the quantitative norms for accurate motor assessment in preschool children. Gallahue 

(1996: 184) maintains that using quantitative norms alone does not provide information about the 

qualitative characteristics and changes that occur as the child progresses toward more mature 

form in a skill. This information is important in the identification of deficits or disorders, as a 

child could sometimes comply with the quantitative norm for a skill, but not with the qualitative 

criteria (Gallahue, 1996: 183). For example, if a child balances on one leg for the required time 

period but shows extensive arm movements, using qualitative criteria along with quantitative 

norms could lead to the identification of a balance problem that would not have been recognized 

in a quantitative test only. According to Haywood (1992:101) it is also possible that at certain 

ages and on certain tasks, especially balance tasks, children attempt a more mature qualitative 

performance pattern with a resulting, presumably temporary, decline in quantitative score. The 

qualitative assessment of the proper mechanics, or the process of movement, is especially 

relevant at the ages of 3-6, as children are learning and developing new motor skills (Larkin & 

Hoare, 1992:415; Walkley et al., 1993:12; Gallahue, 1996:183), and it serves as a guideline for 

the design of movement development programs for children of these ages. The learning of 
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incorrect methods and techniques in the execution of a motor skill can be detrimental to further 

development and refining into related or more advanced skills (e.g. balancing on one leg being 

refined into the hopping skill and later the skipping skill) (Walkley et al., 1993: 13). As many 

movement problems are marked by qualitatively different movement patterns rather than 

quantitative differences, according to Larkin and Hoare (I 992:415), qualitative assessment may 

prevent this from happening. 

Qualitative assessment of fundamental gross motor skills in children constitutes labelling the 

qualitative changes and characteristics in motor skills as developmental stages (Werder & 

Bruininks, 1988:17; Walkley & Kelly, 1989:280; Thomas et al., 1993:78; Gallahue & Ozmun, 

1995 :226). The three popular methods of charting the stage classification of children are the 

segmental analysis approach, where the separate components of movement within a given 

pattern are analyzed (Roberton, 1982:294); the total body configuration approach, where an 

overall stage classification score is assigned (Seefeldt & Haubenstricker, 1982:309); and a 

combination of the above two methods to qualitatively classify an individual at a developmental 

stage (Werder & Bruininks, 1988:17; Gallahue & Ozmun, 1998:505). With regard to the latter 

type of classification system, Gallahue (I 996: 186) recently expanded and revised the 

McClenaghan-Gallahue (I 978) method of identifying developmental stages of a gross motor 

skill. This revised and expanded version of the Fundamental Movement Pattern Assessment 

Instrument (FMP AI) ( Gallahue, 1996: 186) is a practical and reliable system for classifying 

individuals at the initial, elementary and mature stage in a given fundamental movement skill. 

According to Gallahue (1996:185), the latter system offers a quick and easy method of 

qualitative testing. If this qualitative classifying system of developmental stages could be used as 

a means of evaluating a gross motor skill qualitatively together with the results of the 

quantitative assessment, this might contribute to a more accurate assessment process. 

• Quantitative and qualitative balance assessment in preschool children 

In order to compare the qualitative and quantitative scores of 3-6 year old children in a gross 

motor skill assessment, it was decided to choose a specific motor skill for the purpose of this 

dissertation. As balance is considered to be fundamental to gross motor development (Butterfield 

& Loovis, 1994: 692; Auxter et al., 1997: 190; Habib et al., 1999:73), a balance skill, namely the 

one leg balance was chosen. All gross motor skills require some element of balance (Clark & 
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Watkins, 1984: 854; Figura et al., 1991 :235). Proper development of static and dynamic balance 

skills is therefore considered to be essential in the development of gross motor skills in children. 

In this regard, Ulrich and Ulrich (1985:94) observed that balance is most effective as a predictor 

of motor skill development among very young children (ages 3-5). According to Habib et al. 

(1999:78), balance development can be influenced by modem-day environmental factors, as 

demonstrated by the significant relationship between sociocultural factors and several balance 

tests in their study on 5 - 13 year old children. Williams et al. (1983: 12), Larkin and Hoare 

(1992:423) and Habib et al. (1999:80) maintain that a lack of balance and posture-control is a 

characteristic common to developmentally-delayed and motorically-awkward children. Balance 

problems are therefore of concern to professionals working with the motor development of 

children in South Africa, as the prevalence of developmental delays and motorical awkwardness 

among children in South Africa is estimated to be between 5 and 15% (Pienaar, 1994: 125). 

Balance assessment items form part of most established motor or movement skill assessment 

batteries (Bruininks, 1978; Arnheim & Sinclair, 1979; Ulrich, 1985; Gustafson-Munro, 1985; 

Frankenburg, 1990; Sugden & Henderson, 1992; Van Gelder & Sweitszer, 1999), as well as 

batteries developed for neurological screening purposes (Haley et al., 1992; Mutti et al., 1998). 

Static balance is commonly assessed in these test batteries by recording the time in seconds that 

the child is able to balance on one leg, thus measuring only the quantitative execution of the 

specific skill. Quantitative norms for this skill in every age group from 3-6 years have been 

studied and defined in several studies (Arnheim & Sinclair, 1979:136; Cratty, 1979:50; Sugden 

& Henderson, 1992:52; Reeves, 1997:340; Goshi et al., 1999:172). Qualitative assessment, 

however, is less commonly used when evaluating the one leg balance in 3 - 6 year old children. 

The reasons for this could be a lack of knowledge and time to do this type of evaluation, as it 

requires a knowledgeable person and more time, than needed for a quantitative evaluation 

(Gallahue, 1996: 183). The fact that qualitative assessment is usually subjective can also 

contribute to it being used less often. 

2. 5 Gender differences in gross motor development 

Considerable controversy exists in the literature concerning the occurrence and importance of 

gender differences in gross motor skills in preschool children (Morris et al., 1982: 218; Ulrich & 
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Ulrich, 1985:93; Butcher & Eaton, 1989:33; Butterfield & Loovis, 1993:462; Loovis & 

Butterfield, 1993:1270; Hands & Larkin, 1997:13; Thomas, 2000:3). Several well-known tests 

provide separate norms for males and females in this age group (Arnheim & Sinclair, 1979; 

Seaman & De Pauw, 1989; Van Gelder & Schweitzer, 1999), while many do not differentiate 

between genders (Folio & Fewell, 1983; Johnston et al., 1987; Frankenburg, 1990; Henderson & 

Sugden, 1992). According to Hands and Larkin ( 1997: 12), the accuracy and validity of 

assessment norms are compromised if such norms do not address significant differences between 

subgroups in a population, such as gender differences. 

The results of several studies show differences between genders in gross motor skills of children 

(Morris et al., 1982: 218; Butcher & Eaton, 1989; Butterfield & Loovis, 1993 :462; Loovis & 

Butterfield, 1993: 1270; Revie & Larkin, 1993; Walkley et al., 1993; Hands & Larkin, 1997). In a 

study on 3 - 6 year old children, Morris et al. (1982: 218) found that the boys at all ages had 

significantly higher scores in the throw-for-distance tests and at 6 years of age, girls were 

superior to boys in the balance tests. Differences of a lesser magnitude were found in the speed 

run and standing long jump, in favour of the boys at all ages. Significant gender differences were 

also found in two studies by Butterfield and Loovis ( 1993 :462) and Loovis and Butterfield 

(1993:1270) on the catching and throwing patterns of children in grades K - 8 (3 to 13 years). 

The results of these studies show that boys showed more mature throwing patterns in Grades K, 

1, 2, 4 and 7; and more mature catching patterns in Grades K, 1 and 3. These authors found 

similar results when testing side-arm striking of the same population (Loovis & Butterfield, 

1995:297). Plimpton and Regimbal (1992:401) found significant differences in favour of boys in 

all the strength and hand-eye coordination items tested, but no differences in balance items. Boys 

were significantly superior to girls in ball skills (throwing, catching, striking and kicking) in the 

study of Walkley et al. (1993: 13) involving a total of 1182 6 - 13 year old children and Hands 

and Larkin (1997: 13) on 3 3 2 preschool and primary school children in Australia. In the latter 

study, significant differences were also found in two tests for balance, which correlates with the 

findings of Krombholz ( 1997: 1169) on 5 -11 year olds, and Raudsepp and Paasuke (1995 :297). 

Standing long jump also produced significantly higher scores for boys in the study of Raudsepp 

and Paasuke (1995:297). Ulrich and Ulrich (1985:93) found that girls were more proficient in 

skipping than boys, but that boys were more advanced in ball skills. Although Thomas and 

French (1985:285) found in a meta-analysis of gender differences, that gender is related to 12 

gross motor tasks, among others: balance, catching, distance-throw and long jump, they believe 
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these differences to be due to environmental effects prior to puberty. These authors conclude that 

boys generally prove to be superior in skills requiring strength and speed, while girls are often 

superior in balance and certain co-ordination skills. In contrast, according to Eaton (1989:69) and 

Thomas (2000:3), motor performance of boys and girls is more similar than different, prior to 

puberty. 

Reasons for gender differences are mainly considered to be related to biological make-up and 

environmental factors (Eaton, 1989:75; McGuire, 1990:183; Thomas et al., 1993:83; Garcia, 

1994:213). Biologically, boys are generally physically stronger than girls from the age of 

approximately 5 years, while the nervous systems of girls mature more rapidly than that of boys 

(McGuire, 1990: 182; Thomas, 2000:3). Environmental factors include stereotyped play, 

reinforced by cultural influences (McGuire, 1990:188; Garcia, 1994:213; Habib et al., 1999:78). 

According to Hands and Larkin (1997:14) and Eaton (1989:68), boys tend to be more physically 

active than girls, and this correlates with their motor skill development. Furthermore, the type of 

play and the social style that boys and girls tend to engage in tends to be stereotyped. According 

to McGuire (1990: 188), boys prefer to play outside in competitive games or sports, while girls 

more often play inside in more quiet games requiring fine rather than gross motor skills. Garcia 

(1994:223) investigated the social styles of preschool children during gross motor activities, and 

concluded that the different social styles, boys tending to be more aggressive and competitive, 

and girls to be more caring and sharing, could contribute to gender differences in favour of boys. 

These findings support the statement of Thomas et al. (1993:83) and Hands and Larkin 

(1997: 14) that sociocultural factors can play a large role in the development of gross motor skills 

of the young child. In a study on the influence of sociocultutal factors on the balance skills of 5 -

13 year old children, Habib et al. (1999:78) found that socio-economic status had a significant 

influence on gender differences in several balance skills. In the high socio-economic sample, 

boys out-performed girls in all the balance tests used, while girls were superior in some tests in 

the low socio-economic sample. 

Hands and Larkin (1997: 14) also maintains that males and females are socialized differently into 

sport. As the primary sports in South Africa are ball sports played mostly by males (rugby, 

soccer and cricket), this could influence gender differences in the gross motor skills of young 

children in this country. 
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No studies could be found in the literature with regard to gender differences in gross motor skills 

among 3-6 year old children in South Africa. 

2.6 Conclusion 

The aim of this literature survey was to describe gross motor development in preschool children, 

as well as influential and related factors, namely physical activity, obesity, assessment norms and 

criteria, and gender differences in the preschool years. 

From the literature it is clear that optimal levels of physical activity is necessary for sufficient 

development of gross motor skills in the preschool years. However, modem-day technology such 

as television and the home computer, and factors such as space and safety, lead to the tendency 

of children being less active than in the past and running the risk of insufficient gross motor 

development and the development of obesity. 

The prevalence of obesity among South African children in urban areas is consistent with the 

prevailing figures in several countries, giving reason for concern as to the health risks involved 

in childhood obesity. The literature also shows that there is a relationship between overweight 

and obesity, and gross motor development in children, especially in gross motor skills where the 

body weight has to be moved from one place to another. Furthermore, indications are that 

obesity influences girls and boys differently. No literature could be found on the relationship 

between overweight and obesity, and gross motor development of South African preschool 

children. 

Structured gross motor development programmes are valued in the literature for their positive 

influence on levels of physical ~ctivity, treatment of obesity and stimulation of proper 

development of gross motor skills in preschool children. However, factors influencing the 

accuracy of the assessment of gross motor development for the use in such programmes, lead to 

the question of the validity, reliability and accuracy of norms and criteria commonly used for the 

assessment of South African children. These factors include the lack of recent research data used 

for the composition of commonly used test norms and criteria, the assessment method 
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(qualitative or quantitative) and gender differences in gross motor development of preschool 

children. 

Research data used for the composition of commonly used test batteries in South Africa derive 

from almost a decade ago and mostly involve children from American and European countries. 

There is a lack of research data on the current levels of gross motor development of preschool 

children in South Africa. Although many test batteries only use quantitative norms to evaluate 

gross motor skills, the literature indicates that the use of qualitative criteria provides more 

information on the qualitative changes that a child undergoes in gross motor development, and 

can therefore lead to more accurate determination of current levels of development and 

identification of gross motor problems. In an attempt to illustrate this, the one leg balance will be 

quantitatively and qualitatively assessed in preschool children, as balance is fundamental to gross 

motor development and the one leg balance is commonly used in established test batteries. 

Although many test batteries provide quantitative norms for the assessment of the one leg 

balance, little literature could be found providing qualitative criteria. 

Considerable controversy exists in the literature concerning the occurrence and importance of 

gender differences in gross motor skills in preschool children. Several authors consider gender 

differences too small to be significant in the preschool years, while a number of studies indicate 

that gender differences do occur. Studies show that boys generally prove to be superior in skills 

requiring strength and speed, while girls are often superior in balance and certain co-ordination 

skills. No literature could be found on gender differences in gross motor development of 

preschool children in South Africa. 

Through intervention, gross motor deficits and related problems can be remediated or even 

prevented if deficits can be accurately identified early in a child's life. The accuracy norms and 

criteria used in the assessment of motor skills, are therefore essential for correct intervention as 

well as the effective constructing of gross motor development programmes. 

Considering all the factors related to gross motor assessment in preschool children, as well as the 

fact that very little publicized research has been done in this area on South African children of 

these ages, further research in these areas will be extremely valuable for movement scientists, 
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teachers and therapists involved with children m gross motor programmes and activities. By 

means of this information, professionals working with children will be provided with a more 

accurate profile of the gross motor development levels and characteristics of South African 

preschool children, and will be able to construct more effective intervention and stimulation 

programmes. 
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CURRENTLEVELOFGROSSMOTORDEVELOPMENTOF~6YEAR 

OLD CHILDREN IN POTCHEFSTROOM 

Research shows that preschool children are physically not as active as in the past, leading to the 
question of the current level ~f gross motor development of preschool children in urban areas in 
South Africa. The purpose of this study was to establish and describe ~pec~fic gross motor 
components in a group of 3-6 year old urban South African children and compare the results to 
standardized norms and developmental criteria. A total ~f -162 3-6 year old children (215 males 
and 247 females) was tested on 8 gross motor tasks, and compared to norms and criteria as 
found in the literature. The 3, 4 and 5 year olds compared favourably to their counterparts in the 
tests for hopping, one leg balance and "jumping jacks". The 5 year olds compared favourably in 
standing long jump and skipping, while the 3 and -I year olds compared favourably in the 
throwing test. Balance walk and catching ability of the 3, -I and 5 year olds, standing long jump 
in the 4 year olds and throwing in the 5 year old group were lower than the norms used. The 6 
year old group scored lower than the norms and criteria in all the tests except for standing long 
jump, where they scored higher than the norms. The implications for school readiness of the 
below-average level of gross motor development of the 6 year olds in this study are discussed 

Key words: Gross motor development level, preschool children, norms, criteria 

INTRODUCTION 

Criteria for school-readiness usually refer to six major areas, namely physical, perceptual, 

cognitive, language, affective-social and normative (behavioural) development (Kapp, 1991 ). 

Gross motor competency is a fundamental part of the physical component, and is also considered 

to provide the foundation for development in the other 5 areas (Gallahue & Ozmun, 1998). In 

this regard, Kapp (1991) and Haywood (1992) stated that poor gross motor skills can be 

detrimental to development in other developmental areas. Therefore, the sufficient development 

of gross motor skills and perceptual motor aspects like fundamental locomotor skills, balance 

and eye-hand co-ordination, is considered to be extremely important during the preschool years 

for the child to be developmentally ready for formal schooling at the age of 6 (Auxter, Pyfer & 

Huettig, 1997; Gallahue & Ozmun, 1998; Gabbard, 1998). In fact, the age period of 2-7 years of 

age is considered to be the most crucial years of a child's motor development (Gallahue & 

Ozmun, 1998; Gabbard, 1998). During this age period all fundamental gross motor skills develop 

mainly through play and physical activities. The activity deficit hypothesis postulated by 

Bouffard, Watkinson, Thompson et al. ( 1996) indicates that a child's level of physical activity 
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has a strong influence on the development of gross motor skills. Recent literature findings 

indicate that preschool children are physically not as active as in the past (Pienaar & Badenhorst, 

2001; Van Mill, Goris & Westerterp, 1999). Reasons for this tendency are developments of 

modern technology such as television, home computers and environmental factors, such as a lack 

of space and safety. The latter also plays an important role in the level of physical activity of the 

preschool child, especially the urban child (Van Mill, Goris & Westerterp, 1999; Pienaar & 

Badenhorst, 2001 ). 

The question arises as to how the gross motor development level of preschool children in an 

urban environment in South Africa compares to available established norms. Limited data exists 

on the status of gross motor development in preschool children in South Africa (Nel & 

Sonnekus, 1963; Herbst, s.a. ). The purpose of this study was therefore to establish and describe 

specific gross motor development components of a group of 3-6 year old urban South African 

children, and to compare the results to standardized norms or developmental criteria. 

METHOD 

Participants 

The sample consisted of 462 predominantly white 3-6 year old preschool children, made 

up of 116 3-year-olds (52 male and 64 female), 132 4-year-olds (63 male and 69 female), 112 5-

year-olds (50 male and 62 female) and 102 6-year-olds (50 male and 52 female). All participants 

lived in Potchefstroom, came from a middle class background and had been enrolled in the 

movement development programme (MOP) presented by movement developmentalists of the 

Potchefstroom University for Christian Higher Education (P.U. for C.H.E.). This programme is 

being presented on the premises of 10 preprimary schools in Potchefstroom, as well as at the 

movement development centre at the university. 

Procedure 

A one-time cross-sectional design applied on an available sample was used as a research 

method in the study. All the participants were enrolled in the MOP for their first time. They were 

all tested for the purpose of this research study before the implementation of the programme. All 

parents were briefed on the procedures before the testing started, after which informed consent 

was obtained from them for each participant. The testing was conducted on the premises of the 

schools and in the movement development centre at the university. The execution of the tests 
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were videotaped and analyzed afterwards by the researcher. The results were then compared to 

norms and criteria found in the literature. 

Instrumentation 

Standing long jump, hopping, skipping, one leg balance, balance walk, throwing-for

distance, catching and "jumping jacks" were selected as the gross motor skills to be tested. 

These skills were selected for three reasons: 

1) They represent the three categories of movement, namely basic locomotion (standing long 

jump, hopping and skipping), balance (one leg balance and balance walk), and manipulation 

(throwing and catching) (Gallahue & Ozmun, 1998); 

2) they are used extensively in established motor test batteries for children of these age groups 

(Bruininks, 1978; Charlop & Attwell, 1980; Folio & Fewell, 1983; Frankenburg, 1990; 

Henderson & Sugden, 1992; Gustafson-Munro, 1985; Pyfer, 1990; Ulrich, 1985); and 

3) they are suitable to use in the form of a screening test in a l\IDP because of their simplicity 

and compatibility with the type of activities used in the l\IDP. 

The skills were evaluated based on the following procedures: 

Standing long jump (Arnheim & Sinclair, 1979; Bruininks, 1978; Ulrich, 1985). The test 

measured how far the child could jump horizontally, using a two-foot takeoff and landing. The 

score was the highest of three trials. This skill was not tested in the 3 year old group, as a child is 

usually not capable of jumping for distance at this age (Haywood, 1992; Thomas, Thomas & 

Gallagher, 1993). 

Hopping (Frankenburg, 1990; Johnston, Crawford, Short, Raymond Smyth, & Moller, 1987; 

Mutti, Martin, Sterling & Spalding, 1998; Werder & Bruininks, 1988). The test entailed two 

trials of hopping forward on each leg as many times as possible, up to a maximum of 12 hops. 

The higher score was taken. 

Skipping (Mutti et al., 1998; Pyfer, 1990). The skipping pattern (step, hop, step, hop) was 

demonstrated by the researcher and then the participant was asked to skip across the room. 

According to Gallahue and Ozmun (1998), 20% of 5 year olds and nearly all 6 year olds can skip 

proficiently, therefore skipping was only evaluated among the 5 and 6 year olds. The number of 

skipping steps done correctly, to a maximum of 4, was taken as the score. 

One leg balance (Bruininks, 1978; Frankenburg, 1990; Henderson & Sugden, 1992; Johnston et 

al., 1987; Mutti et al., 1998). The test entailed two trials of balancing on one foot, with the arms 

hanging at the sides, for as long as possible up to a maximum of 12 seconds. The participant was 

instructed to stand with the free leg bent backwards at the knee and kept off the floor. Swaying 
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was allowed, and the arms were allowed to move from the sides. Balancing was tested on both 

legs, and the better of the two trials taken as the score. 

Balance walk (Bruininks, 1978; Gustafson-Munro, 1985; Johnston et al., 1987; Mutti et al., 

1998; Werder & Bruininks, 1988). The 3 and 4 year olds were asked to walk forward a line (50 

mm. wide and 2.5 m. long), while the 5 year olds were asked to walk heel-to-toe (placing the 

heel of one foot against the toes of the other foot in each step) on the same line on the floor. The 

6 year olds were asked to walk heel-to-toe on a low balance beam (2.5 m. long, 100 mm. wide 

and 300 mm. high), and then walk heel-to-toe backward on the beam. The score was the distance 

completed with the feet placed on the line (3 and 4 year olds) or correctly placed heel-to-toe (5 

and 6 year olds) up to a maximum of 1.5 m. Two trials were allowed. 

Throwing (Folio & Fewell, 1983; Haubenstricker & Seefeldt, 1986). The test entailed throwing a 

tennisball as far as possible, using the overhand technique. The researcher demonstrated the 

throw first. The longer distance off two throws was scored. 

Catching (Bruininks, 1978; Folio & Fewell, 1983; Gustafson-Munro, 1985; Pyfer, 1990). The 

test measured the ability to catch an aerial, underhand thrown 20-cm. ball with two hands. The 

thrower was positioned 1. 5 meters from 3 year old participants, and 2 meters from 4-6 year old 

participants. The score was the number of successful catches off 4 throws. 

"Jumping jacks" (Charlop & Atwell, 1980). The "jumping jack" movement was demonstrated to 

the 6 year old participant by the researcher, who at the same time explained that the feet had to 

jump apart and the hands had to clap above the head, before returning to the starting position. 

For the 5 year olds, this test was modified so that the arms were required only to lift sideways up 

to shoulder level before returning to the starting position. The score was the number of correct 

executions (i.e. if the feet and hands moved simultaneously and co-ordinatedly up and down and 

the jumping action was done rhythmically) up to a maximum of 10. Two trials were given. 

Each test was conducted by the researcher, and each child was videotaped individually from the 

side by a trained assistant. With the exception of throwing distance, which was measured during 

the test, the researcher scored each participant's performance after analyzing the recording. 

Data analysis 

All calculations of means (M) and standard deviations (SD) were done using the Statistica 

for Windows (6.0) computer program (Statsoft, 1995). Analysis was only of a descriptive nature, 

as it was not possible to compare norms from the literature directly with the sample. 

Furthermore, the aim of this study was limited to establishing and describing the status of these 

skills in relation to international norms. 
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RESULTS 

The results obtained from different studies regarding the tests used in this study are 

summarized in Table 1. Some of these are norms, while other studies provide criteria describing 

the average characteristics of the skill at a specific age displayed by a "normal" child. 

Table 1: Average norms and criteria for gross motor and perceptual motor skills in 3-6 

year old children 
Age Long Hop Skip One leg Balance Catch Throw Jumping 

(years) Jump (cm.) balance (sec.) walk (cm.) (m.) Jacks 

3 1-3 1-3 75 4 from 1.6m 1.5--3.0 

(2,7, 12) (6, 7, 12) (7, 8, 16) (5) (5) 

4 89.00 4-6 2-7 150 4 from 1.8m. 3.5 

(1) (2, 7, 12) (2, 7, JO) (8, 12, 16) (5, 8) (5) 

5 Male Female Male Female 

100.58 92.96 8-10 20°/o can 5-10 150 (F, B) 4 from 2m. 7.6 4.5 3 

(9) (9) (2, 12, 13) (2, 7) (1, 3, 6, 11) (6, 11, 12) (3, 5, 8) (15) (15) (4) 

6 Male Female Male Female 

113.03 106.93 10-12 4 /more 10-12 150 beam 4 from 2m. 11. 7 6.6 10 

(9) (9) (13, 12) (2,7, 13,) (3, 6, 7, 14) (F, B) (3, 8) (3, 8, 14) (9) (9) (4) 
.. 

Note. F =forward; B =backward; 1 = Arnheim & Sinclair, 1979; 2 = Auxter et al.. 1997; 3 = Brummks, 1978; 4 = Charlop & Atwell, 1980; 5 

= Folio & Fewell, 1983; 6 = Frankenburg, 1990; 7 = Gallahue & Ozmun, 1998; 8 = Gustafson-Munro, 1985; 9 = Haubenstricker & Seefeldt, 

1986; JO= Henderson & Sugden, 1992; 11 =Johnston et al., 1987; 12 =Australian Sports Commission, 1993; 13 = Mutti et al., 1998; 14 = 

Pyfer, 1990; 15 = Thomas et al., 1993; 16 = Werder & Bruininks, 1988. 

Norms or criteria were used when they corresponded with several different studies, or when a 

norm was derived from a single standardized test battery. When norms from different studies 

differed slightly, the average of these norms were calculated by dividing the sum by the number 

of norms used (i.e. the number of successful catches required in the test for catching). The results 

obtained from the gross motor tests in this study are presented in Table 2. In comparing these 

results (Table 2) with the norms and criteria presented in Table 1, the participants in this study 

compared favourably with their counterparts in most of the tests. The 3, 4 and 5 year old 

participants in this study compared well with their counterparts as found in the literature with 

reference to hopping, one leg balance and jumping jacks. 
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Table 2: Mean scores and standard deviations of gross motor and perceptual motor tests in 

3-6 year old children (N = 444) 
Age Long Jump Hopping Skip One leg Balance walk Catch Throw (m.) Jumping 

(yrs) (m.) balance (sec) (cm.) Jacks 

L R L R F B 

3 M - 2.48 2.47 - 3.19 2.88 145.70 - 3.70 2.86 -

SD 2.43 2.59 - 1.93 1.89 20.79 0.75 1.16 --

4 M 84.92 5.21 5.31 - 5.66 5.52 150.0 - 3.86 4.78 -

SD 19.40 2.65 2.81 - 2.29 2.15 0.00 0.49 2.86 -

5 Male Female Male Female 

M 108.71 96.56 7.98 7.97 3.62 7.69 7.76 147.41 - 3.85 6.13 3.86 7.82 

SD 17.45 18.91 2.61 2.66 0.94 2.84 2.85 19.70 0.44 1.77 1.23 2.67 

6 Male Female Male Female 

M 116.50 107.44 9.26 9.15 3.80 9.09 9.18 149.48 148.53 3.94 10.06 6.29 8.76 

SD 17.39 17.31 2.09 2.10 0.71 2.23 2.12 0.51 4.26 0.33 1.98 1.52 2.23 

Note. L = left; R = right; F =forward; B = backward. 

The 5 year olds also compared favourably with their counterparts in the standing long jump and 

skipping, while the 3 and 4 year olds compared well with their counterparts in the test for 

throwing. Balance walk and catching ability of the 3, 4 and 5 year olds, standing long jump in 

the 4 year olds and throwing in the 5 year old group were however slightly lower than the 

average nonns indicated in Table 1. The 6 year olds scored lower than the norm in all the tests 

except the standing long jump, where they scored higher than the norms. 

DISCUSSION 

It is widely acknowledged by researchers (Frankenburg, 1990; Gallahue & Ozmun, 1998; 

Thomas et al., 1993) that children vary considerably in their rate of motor development, 

especially at a young age. This is reflected in the range in which a child's performance is still 

acceptable in several of the tests (Table 1). This phenomenon should be kept in mind when using 

gross motor tests to evaluate preschool children. The scores of the 3, 4, 5 and 6 year olds which 

were lower than the average norms and criteria displayed in Table 1, might therefore be a 

reflection of individual variety in this non-randomized group. However, the scores of the 6 year 

olds being lower than the nonns in 7 of the 8 tests, might be an indication for concern. At 6 years 

of age, under-developed gross motor skills, as part of the child's physical development, can have 

a detrimental influence on the other areas considered to be important for school-readiness, 

AJPHERD: Corrections submitted on 20 November. 2001 



Chapter 3: Current level of gross motor development of Potchefstroom children 28 

namely perceptual, cognitive, language, affective-social and normative (behavioural) 

development (Kapp, 1991 ). Furthermore, the specific skills testing below average in the 6 year 

old group can be reflections of the developmental status of underlying neurological aspects 

which play an important role in fine motor development. Hopping, skipping and jumping jacks, 

for example, all reflect a level of integration of the two sides of the body, which have to be well 

developed in order to use both hands proficiently to write (Mutti et al., 1998). Catching skills, 

testing below average in all the groups, and throwing skills, testing below average in the 5 and 6 

year old groups, reflect eye-hand coordination which is also an important aspect in the mastering 

of handwriting ability. Also, as most school sports in South Africa are ball sports, scores below 

average in catching and throwing ability could influence a child's participation in these sports, 

ultimately playing a negative role in the development of socializing skills. As catching and 

throwing are outdoor activities, it is possible that insufficient development of these skills in the 

preschool years could be due to a lack of play time spent out of doors. Butcher and Eaton ( 1989) 

found differences in proficiency in several motor skills between children who tended to play 

indoors more and children who tended to play outdoors, due to differences in the type of 

activities engaged in indoors and outdoors. These authors noted that indoor playing presented 

few opportunities to practice and develop upper limb coordination skills like catching and 

throwing. According to Van Mill et al. (1999), South African children often do not play outside 

as much as they should because of safety reasons. 

The performances of the 5 and 6 year olds were better than the norms in the test for standing 

long jump. The results of two studies by Du Toit and Pienaar (in press) on the relationship 

between obesity and motor proficiency of preschool children in Potchefstroom, showed that the 

average height and weight of these children were above the 50th percentile of growth charts 

commonly used in South Africa, thus a possible tendency in urban South African children to be 

taller and heavier than their counterparts as found in the literature. As increased height and 

weight can influence the performance of strength-related skills (Thomas et al., 1993 ), it is 

possible that this tendency could contribute to better performance in the standing long jump, a 

strength-related skill. 

CONCLUSION 

The results of this study should be considered in the light of the limitation of a non

randomized group, as the performance of the group could be influenced by unmeasured factors 
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such as reasons for enrollment into the programme and activity levels of the children. Culturally, 

Potchefstroom is a city in which education is emphasized because of the high number of schools, 

colleges and a university in the city. It is, therefore, possible that the poor results of the 6 year 

olds compared to the other age groups could have been influenced by more parents entering 

children with gross motor delays into the MDP at this age, due to their realising the importance 

of sufficient development in the year before going to school. Nevertheless, the results of this 

study give a good indication of the level of motor proficiency of preschoolers entering movement 

development programmes. 

Although the gross motor skills of this group of 3, 4 and 5 year old, and strength-related skills of 

the 6 year old children in Potchefstroom generally compare favourably with norms and criteria in 

the literature, the results seem to indicate that catching ability at all ages and some other 

important gross motor skills could be delayed, especially in the 6 year old group. It is estimated 

that 8.3% of 6-9 year old South African school children have developmental delays influencing 

their scholastic progress (Pienaar, 1994). It is important to investigate further into gross motor 

development delays in the preschool years as a possible cause. It is therefore suggested that 

further research be conducted on gross motor development levels of South African preschool 

children, using randomly selected populations, and taking into account factors like socio

economic background, nutritional status and activity levels. 
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Increasing childhood obesity has led to concern due to the health and developmental risks 

involved. The purpose of this study was to examine the prevalence of and the differences in the 

quantitative and qualitative execution of four gross motor tasks (standing long jump, hopping, 

one leg balance and catching) between groups of overweight and obese (0) preschool boys (3, 4, 

5 and 6 year olds) and their nonobese (NO) counterparts in Potchefstroom. From a total of 104 

subjects, enrolled in a movement development program at the University of Potchefstroom, 17 

0-subjects and 49 NO-subjects were identified and grouped according to age, 3 year olds (n = 

14); 4 year olds (n = 24); 5 year olds (n = 21) and 6 year olds (n = 7). By making use of practical 

significance based on effect sizes (ES) as recommended by Cohen (1988) and Steyn (1999) for a 

non-randomized and selected, but complete population, differences between 3-6 year old 0- and 

NO- subjects were seperately determined. Every 0-subject was paired and compared with a 

group of 2-5 age-matched NO-subjects (differing no more than 3 months). Differences of 

practical significance (ES 2: 0.5 or ES 2: 0.8) were found in favour of the NO-subjects in all the 

age groups with regard to most of the qualitative and quantitative scores for hopping and I or 

balancing on one leg. Practical significance was also found favouring the 4, 5 and 6 year old NO

group in the qualitative evaluation of the standing long jump and catching, and the quantitative 

score of the standing long jump. No effect sizes of practical significance were found with regard 

to the qualitative scores of catching (4, 5 and 6 year olds). The results revealed that 9.61% of the 

boys are overweight and 6. 73% obese and that 0-boys of the ages 3-6 years generally compare 

poorly to NO-boys in relation to balance and locomotor skills, but not to manipulation skills. 

Key words: Overweight, obesity, motor proficiency, preschool, boys, children, fundamental 

movement skills. 

Introduction 

The health risks associated with obesity in children are reported in several studies (Figueroa

Colon et al., 1997; Hernandez et al., 1998; Williams et al., 1998; Freedman et al., 1999). These 

health risks include, among others, hypertension, elevated cholesterol levels, diabetes and 

respiratory diseases. Elevated levels of systolic and diastolic blood pressure have been reported 

SAJRSPER: Revised manuscript submitted on 23 November, 2001 



Chapter -1-: Overweight and obesity. and gross motor proficiency of boys 33 

in 5-11 year old (Figueroa-Colon et al., 1997) and 3-5 year old (Hernandez et al., 1998) obese 

children, and overweight children aged 5-6 years showed elevated cholesterol levels in the 

Bogalusa Heart Study (Freedman et al., 1999). Williams et al. ( 1998) found cardiovascular risk 

factors in obese children as young as three years. Furthermore, obesity often leads to bad posture 

and related disorders, placing greater stress on joints and ligaments (Dietz, 1995; Auxter et al., 

1997). Because of these health risks, the periods of risk for developing and the causes of 

childhood obesity have received considerable attention in recent literature (Anderson et al., 

1998; Hernandez et al., 1998; Dietz, 2000; Ganley & Sherman, 2000). The age period of around 

5-6 years is considered to be one of the periods of growth during which the risk for obesity is 

markedly increased (Goran et al., 1999). However, Bar-Or et al. (1988) and Goran et al. (1999) 

suggests that an even earlier age period might increasingly be a period of high risk for the 

development of overweight or obesity, due to the increasing tendency of younger children to lead 

a sedentary lifestyle. The primary causes of childhood obesity are considered to be an unhealthy 

diet and a lack of physical activity (Saakslahti et al., 1999; Strand & Roesler, 1999). 

A lack of physical activity could influence motor development, as participation in frequent 

physical activities is also important for the development of motor skills and co-ordination in the 

preschool years (Saakslahti et al., 1999; Thomas, 1999). The period of 2 to 7 years of age is 

indeed considered to be the critical years of a child's motor development, as the fundamental 

gross motor skills develop during this period (Gabbard, 1998; Gallahue & Ozmun, 1998). The 

development of these fundamental skills could play an important role in the overall development 

of school readiness, as a child's gross motor skills are closely related to his or her fine motor, 

cognitive, affective, and perceptual development (Pienaar, 1994; Gallahue & Ozmun, 1998). 

According to Marshall and Bouffard (1994) and Auxter et al. (1997), obese children tend to 

avoid physical activity, often leading to insufficient development of gross motor skills. 

Inadequate motor skills could in turn increase the tendency to withdraw from physical activity, 

thus contributing to the development of a vicious cycle in obese children. The sufficient 

exposure to and development of gross motor skills early in life could therefore be a contributing 

factor in the prevention of obesity ( Auxter et al., 1997). 

The prevalence of underweight, wasting and stunting in South African children has received 

considerable attention in recent literature (Cameron et al., 1998; Monyeki et al., 1999; NFCS, 

2000), but little research has been done on the prevalence of childhood overweight and obesity. 
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According to the National Food Consumption Survey of 1999 (NFCS, 2000), the average 

prevalence of overweight in South African children aged 1-9 years is currently 7.6%. However, 

according to the NFCS (2000), the figure is much higher for children living in urban areas 

(12.5%), including 4-6 year old children (12%). The latter percentages are consistent with 

international childhood overweight prevalence rates of 11 % - 24% in the United States (Strand & 

Roesler, 1999; Ganley & Sherman, 2000), 7% - 43% in Canada (Marshall & Bouffard, 1997), 

10% -13% in Brittain (Armstrong et al., 1990) and 8.2% - 9.0% in Kuwait (Al-Isa & Moussa, 

1998). Concerning preschool children living in cities like Potchefstroom, the high percentages of 

childhood obesity in urban areas in South Africa are troubling, as obesity in children is 

associated with several health risks (Ganley & Sherman, 2000). Furthermore, obese children tend 

to become obese adults (Anderson et al., 1998; Dietz, 2000). 

Correlations between obesity and gross motor skills among children has been found in several 

studies (Slaughter et al., 1980; Marshall & Bouffard, 1994; Raudsepp & Ji.irimae, 1996; Marshall 

& Bouffard, 1997). 

The question arises whether a relationship between overweight and obesity, and gross motor 

competency exists in the preschool years, where increasing obesity among predominantly urban 

children is also a major concern of health administrators in South Africa. No evidence exists of 

such a relationship in the age group of 3-6 years in South Africa. The purpose of this study, 

therefore, was to (1) determine the prevalence of overweight and obesity in a selected group of 

3-6 year old boys in Potchefstroom, and (2) to investigate the possible relationship between 

overweight and obesity, and motor proficiency represented by four gross motor tasks, in this 

group. 

Procedure 

Subjects 

The original sample consisted of 104 white male subjects, of the ages of 3 (n=24), 4 (n=31 ), 5 

(n=37), and 6 (n=l2) years respectively. All subjects lived in Potchefstroom, came from a 

middle-class background and had been enrolled in the movement development program 

presented by movement developmentalists of the Potchefstroom University for Christian Higher 

Education (P.U. for C.H.E.). This available sample is considered to be a complete population as 

it constituted all the male participants in this programme. This program is being presented on the 
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premises of I 0 preprimary schools in different areas of Potchefstroom, as well as at the 

movement development center at the university. 

Seventeen obese and overweight (0) subjects were identified from this group of 104 subjects. 

Every subject in the obese (n=7) or overweight (n=IO) group was matched with a nonobese (NO) 

age-matched group (2-5 in a group, randomly chosen from the original group) The ages of the 

subjects in each matched group were no more than 3 months from the chronological age of the 

obese subject. These groupings resulted in a final total group of 66 subjects used in the study. 

Assessment procedure 

All the subjects were enrolled in the program for their first time, and all assessments were 

completed before the implementation of the program. Informed consent was obtained for each 

subject, and all subjects were briefed on the procedures before the evaluation started. The 

evaluations were conducted on the premises of the schools and in the movement development 

center at the university. Anthropometric measurements were taken first, followed by specific 

gross motor tests. These motor skills were videotaped and analyzed afterwards by the researcher. 

Body composition assessment 

Skinfolds (triceps and subscapular) and body height and mass were measured according to the 

procedures outlined by Lohman (1992). Each skinfold was measured twice, and the average of 

the two measures taken. The sum of the two skinfold-scores was then used to determine the 

percentage body fat of each subject using the tables of Lohman (1992). The body mass index 

(BMI) of each subject was determined according to the formula of BM! = body mass in kg 1 (body height 

in m) 2
. As no national growth charts are available for the South African population, the growth 

charts of the Centers for Disease Control and Prevention (National Centre for Health Statistics, 

2000) which is recommended for international use by the World Health Organization (Must et 

al., 1991) was used to classify a subject's BMI. To further confirm the diagnoses of obesity or 

overweight, each subject was visually evaluated using the Marshall Visual Rating Scale, MVRS 

(Marshall et al., 1990). According to.this simple rating test, 1 implies slim (thin, anorexic-like), 2 

implies ideal (optimal weight to height), 3 overweight (plump but not indicative to a health risk), 

and 4 obese (grossly overweight, at perceived health risk. To classify a subject in the overweight 

or obese group, a percentage body fat of20% or higher and 25% or higher respectively (Lohman, 

1992), a corresponding BMI on the 85th percentile or higher and the 95th percentile respectively, 

according to the growth charts of the Centers for Disease Control and Prevention (National 
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Centre for Health Statistics, 2000) and a 3 or -I-rating on the Marshall Visual Rating Scale 

(Marshall et al., 1990) were used. 

Assessment of fundamental gross motor skills 

Standing long jump, hopping, one leg balance, and catching were selected as the four gross 

motor skills to be tested, as these skills are used extensively in established, validated and 

reliability-proven motor test batteries for children of these age groups (Bruininks, 1978; Ulrich, 

1985; Henderson & Sugden, 1992) and because they represent the three categories of movement, 

namely basic locomotion (standing long jump and hopping), static balance (one leg balance), and 

manipulation (catching) (Gallahue & Ozmun, 1998). 

These four gross motor skills were qualitatively (the quality of the execution of the skill) and 

quantitatively (the measurable score given to the skill, e.g. distance in mm.) evaluated. 

To obtain a qualitative score, the developmental characteristics of the performed skill were 

analyzed and compared to the developmental stage criteria of the expanded version of the 

Fundamental Movement Pattern Assessment Instrument (FMP AI) (Gallahue, 1996) for 

fundamental motor skills in children of the ages 2-7 years. This system is based on the research 

of McClenaghan (1976), De Oreo (1980), Halverson and Williams (1985) and Cratty (1986) on 

the developmental sequences of fundamental movement skills in children. According to Gallahue 

(1996), the FMP AI has proven to be highly reliable among trained observers and content validity 

has been established for the fundamental movements. According to the criteria of this system 

(Gallahue, 1996), the performed skill can qualitatively be classified into one of the three stages 

of fundamental motor development, namely the initial stage, the elementary stage, and the 

mature stage. A score of (1) was awarded ifthe skill was classified as being in the initial stage of 

development, (2) if it was in the elementary stage, and (3) if it was classified as being in the 

mature stage. If the performed skill showed characteristics of both the initial and the elementary 

stages, a score of (1.5) was awarded, signifying the transitional stage between the initial and the 

elementary stage. The same applied to the transitional stage between the elementary and the 

mature stage, which was awarded a (2.5). The skills were quantitatively evaluated adhering to 

the following procedures: 

Standing long jump (Bruininks, 1978; Ulrich., 1985). The test measured how far the child 

could jump horizontally, using a two-foot takeoff and landing. The score was the highest of three 

trials. Standing long jump was not evaluated in the 3 year old group, as children of this age 

usually are not capable of jumping for distance (Cratty, 1986; Haywood, 1992). 
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Hopping (Ulrich, 1985). The test entailed two trials of hopping forward on one leg as many 

times as possible, up to a maximum of 12 jumps. The higher score (highest number of hops) was 

taken. Hopping was tested on both legs. 

One leg balance (Henderson & Sugden, 1992). The test entailed two trials of balancing on one 

foot, with the arms hanging at the sides, for as long as possible up to a maximum of 12 seconds. 

·The subject was instructed to stand with the free leg bent backwards at the knee so that the foot 

was positioned behind the standing leg. The bent leg had to be kept off the floor and away from 

the supporting leg. Swaying was allowed, and the arms were allowed to move from the sides. 

Balancing was tested on both legs. 

Catching (Bruininks, 1978; Ulrich, 1985; Henderson & Sugden, 1992). The test measured the 

ability to catch an aerial, underhand thrown, 20-cm in diameter, ball with two hands. The 

thrower was positioned 2 meters from the subject and aimed the ball at the subject's chest. The 

score was the number of successful catches out of 4 throws. 

Every test was conducted by the researcher, and every child was videotaped individually, from 

the side, by a trained assistant. The researcher then scored each subject's performance after 

analyzing the video recording. 

Data analysis 

All calculations were done for descriptive purposes using the Statistica for Windows (6.0) 

computer program (Statsoft, 1995). As this study was done on a non-randomized, selected group 

of subjects, statistical significance of differences between groups is not recommended by 

staticians (Cohen, 1988; Steyn, 1999) and was therefore not established. However, because this 

is a complete population, practical significance of the differences between the 0 subjects and the 

NO-groups of subjects were established, as recommended by Cohen (1988) and Steyn (1999) for 

this type of population. According to the formula of Cohen (1988) the following steps were 

followed to establish practical significance (effect sizes [ES]). Firstly, the difference between the 

score of each paired group ofnonobese subjects and that of the age-matched obese or overweight 

subject in every gross motor test was determined by subtracting the second (0-subject's) score 

from the first (NO-subject's) score. Secondly, the average of the differences and the standard 

deviation of the differences in every test were determined for each age group seperately (subjects 

were classified as 3, 4,5, and 6 year olds according to their last birthday). Practical significance 

was then established for each age group by calculating the effect sizes of differences established 

between the 0-groups and the NO-groups. This was done by dividing the average difference in 

every test by the standard deviation of the differences in every test. Guideline values for the 
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interpretation of practical significance, as recommended by Cohen (1988) and Steyn (1999) are: 

ES = 0.2 (small effect), which is considered of little practical significance and therefore not 

considered to be significant in this study~ ES = 0.5 which is considered of practical significance 

of a medium effect, and ES= 0.8 which is considered of a large effect. 

Results 

Prevalence of overweight and obesity 

The average anthropometric values of the 0 groups and the NO groups are presented in Table 1. 

Table 1: Mean age and anthropometric values of overweight and obese (0) (n=l 7) and 

nonobese (NO) (n=49) groups used in the study (N=66) 

3 years 4 years 5 years 6 years 

0 NO 0 NO 0 NO 0 NO 

Measurements (n=3) (n=ll) (n=7) (n=17) (n=5) (n=16) (n=2) (n=5) 

M M M M M M M M 

Age (year.month) 3.07 3.07 4.04 4.04 5.08 5.06 6.01 6.02 

SD 0.03 0.03 0.02 0.05 0.03 0.04 0.01 0.02 

Triceps (mm) 16.33 8.91 14.00 7.85 15.20 7.88 15.33 6.20 

SD 4.16 2.51 4.83 2.26 1.79 3.20 5.13 1.30 

Subscapular (mm) 12.00 6.00 12.57 7.15 8.00 6.72 9.83 5.10 

SD 2.65 2.05 5.71 2.83 1.87 2.53 4.07 0.89 

% Body fat 27.00 14.51 23.85 13.63 22.50 13.97 23.07 11.68 

SD 5.28 1.77 4.50 2.40 2.41 3.59 5.14 1.82 

Body height (m) 0.97 0.98 1.10 1.03 1.13 1.12 1.17 1.14 

SD 0.21 0.43 0.06 0.06 0.03 5.61 0.06 0.05 

Body mass (kg) 18.33 15.27 23.14 17.49 22.80 20.17 27.00 19.30 

SD 2.31 1.49 1.98 4.53 2.28 2.85 4.36 0.97 

BMI 19.25 15.74 18.98 16.84 17.56 16.03 19.49 14.90 

SD 0.98 2.75 1.29 1.84 0.89 1.70 1.13 1.25 

MVRS rating 4.00 1.27 3.57 1.41 3.58 1.40 3.00 1.00 

SD 0.00 0.36 0.14 0.48 0.15 0.49 0.00 0.00 

Note. BMI = Body mass index; MVRS = Marshall Visual Rating Scale score 

SAJRSPER: Revised manuscript submitted on 23 November. 2001 



Chapter ..i: Overweight and obesity. and gross motor proficiency of boys 39 

Seventeen overweight and obese subjects were identified, representing 16.35% of the total group 

(n=104). From this group of seventeen, 10 subjects (9.61%) were overweight and 7 (6.73%) 

obese. Furthermore, the 3 year-old 0-group represented 12.50% (4.17% overweight and 8.33% 

obese), the 4 year old group 22.58% (12.90% overweight and 9.68% obese), the 5 year old 0-

group 13.51% (10.81% overweight and 2.70% obese) and the 6 year old 0-group 16.67% 

(16.67% obese) of their respective total age groups. 

Results of the gross motor testing 

The average scores achieved in each gross motor test in the different age groups, are presented in 

Table 2. From these results it is clear that most scores from the NO-group were higher than those 

of the 0-group in every age group except for among the 5 year olds, where the 0-group scored 

slightly higher in the standing long jump (qualitatively), hopping left and right (quantitatively) 

and the balance stand on the right leg (qualitatively). The 6 year old 0-group also achieved better 

scores in the hopping on the left leg (quantitatively) than the NO-group. However, none of these 

differences were of practical significance. 

When ES were calculated for the differences found for the four tests in the different age groups 

(Table 3), several medium and large effects of practical significance favouring the NO-groups 

were established. 
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Table 2: Mean values for the different gross motor tests in obese and overweight (0) 

groups and nonobese (NO) groups 

3 years 4 years 5 years 6 years 

0 NO 0 NO 0 NO 0 NO 

(n=3) (n=ll) (n=7) (n=17) (n=5) (n=16) (n=2) (n=5) 

Motor tasks M M M M M M M M 

Long jump quant. (cm.) 74.00 89.47 107.8 109.6 98.33 115.8 

SD 16.00 17.16 15.34 15.71 8.74 11. 75 

Long jump qual. 1.71 2.18 2.60 2.40 2.00 2.80 

SD 0.49 0.39 0.55 0.51 0.01 0.45 

Hopping L quant. 1.33 2.55 5.00 6.06 9.60 9.47 10.00 9.20 

SD 1.53 2.25 3.12 2.10 0.89 0.92 0.01 1.79 

Hopping L qual. 1.00 1.18 1.57 1.76 2.00 2.13 2.00 2.60 

SD 0.01 0.40 0.53 0.44 0.01 0.52 0.01 0.55 

Hopping R quant. 0.50 2.80 3.57 5.82 9.60 9.00 8.00 10.00 

SD 0.71 2.44 3.21 2.48 0.89 1.65 3.47 0.01 

Hopping R qual. 1.00 1.20 1.29 1.76 2.00 2.00 2.00 2.60 

SD 0.01 0.42 0.49 0.44 0.01 0.53 0.01 0.55 

Balance L quant. (sec) 2.33 3.18 4.14 6.06 6.60 8.73 6.67 7.40 
SD 1.15 1.72 1.57 2.46 3.13 1.98 3.06 3.21 

Balance L qual. 1.33 1.55 1.71 1.94 2.40 2.47 2.33 2.60 
SD 0.58 0.52 0.49 0.43 0.55 0.52 0.58 0.55 

Balance R quant. 2.00 2.40 4.17 6.00 8.20 9.20 8.00 8.40 
SD 0.01 1.27 1.94 1.90 3.90 2.57 2.00 3.51 

Balance R qual. 1.00 1.40 1.83 2.00 2.60 2.53 2.00 2.40 
SD 0.01 0.52 0.41 0.35 0.55 0.52 0.01 0.55 

Catching quant. 3.33 3.55 3.00 3.88 3.60 4.00 2.67 3.80 
SD 1.15 1.04 1.41 0.33 0.55 0.01 1.53 0.55 

Catching qual. 1.00 1.55 1.57 1.94 2.40 2.40 2.67 2.80 
SD 0.01 0.52 0.53 0.24 0.55 0.51 0.58 0.55 

40 

Note. M = Mean Quant. = quantitattve score, Qual. = qualltattve score: 1 = mitial stage; 2 = elementary stage; 3 = 

mature stage. 
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Table 3: Mean values, standard deviations and effect sizes of the differences between the 

obese and overweight group (0), and the nonobese group (NO) 

3 years (N=ll) 4 years (.l\"=17) 5 years (/\"=16) 6 years (N=5) 

Measurements M SD ES M SD ES M SD ES M SD ES 

BMI -3.41 2.57 -1.33** -2.93 2.68 -1.09** -1.26 1.79 -0.71 ** -3.83 1.23 -3.11 ** 

%Bodyfat -10.15 6.40 -1.89** -13.35 6.58 -2.03** -8.59 4.75 -1.81 ** -11.16 2.88 -3.87** 

Long jump quant. (cm) 13.94 18.91 0. 74* 7.95 13.70 0.58* 17.80 19.23 0.93** 

Long jump qual. 0.29 0.47 0.63* -0.07 0.59 - 0.11 0.60 0.55 1.10** 

Hopping L quant. 1.27 2.05 0.62* ·. 0.82 3.94 0.21 -2.70 1.03 -0.26 -0.80 1.79 -0.45 

Hopping L qual.. 0.09 0.30 0.30 0.24 0.66 0.35 0.13 0.52 0.26 0.60 0.55 1.10** 

Hopping R quant. 1.29 2.36 0.54* 1.29 3.80 0.34 -0.73 1.79 -0.41 1.20 2.69 0.45 

Hopping R qual.. 0.29 0.49 0.59* 0.47 0.62 0.75* 0.00 0.53 0.00 0.60 0.55 1.10** 

Balancing L quant (sec) 1.27 2.45 0.52* 2.24 2.63 0.85* 2.53 3.30 0.76* 0.20 4.66 0.04 

Balancing L qual. 0.18 0.40 0.45 0.41 0.62 0.67* 0.20 0.68 2.96** 0.00 1.00 0.00 

Balancing R quant · 2.14 2.79 0.77* 0.38 2.28 1.04** 1.27 3.79 0.33 0.02 5.36 0.04 

Balancing R qua!. 0.14 0.69 0.21 0.13 0.34 0.37 -0.07 0.88 -0.08 0.40 0.55 0.73* 

Catching quant 0.00 1.10 0.00 0.59 0.87 0.68* 0.20 0.41 4.83** 1.20 1.10 1.10** 

Catching qua!. 0.45 0.69 0.66* 0.06 0.43 0.14 0.00 0.53 0.00 0.00 0.71 0.00 

Note._• =medium effect; •• = large effect; M =mean difference between 0 and NO group; Ef = effect size 

ES indicating medium or large effects are summarized in Table 4. 

Table 4: Effect sizes of medium or large effects, favouring the NO-group, found in the 

gross motor tests in the different age groups 

QUANTITATIVE TESTS QUALITATIVE TESTS 

Motor tasks Medium effect Large effect Medium effect Large effect 

(ES ~0.5) (ES ~0.8) (ES~ 0.5) (ES ~0.8) 

Long jump 4, 5 years 6 years 4 years 6 years 

Hopping L 3 years - 3, 4, 6 years -

Hopping R 3 years - 3, 4, 6 years -
Balancing L 3, 5 years 4 years 4 years 5 years 

Balancing R - 4 years 6 years -
Catching 4 years 5, 6 years 3 years -
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Discussion 

Prevalence of overweight and obesity 

The figures of IO overweight (9.61%) and 7 obese (6.73%) children found in this study, totaling 

16.35% of the total group, is higher than the prevalence of overweight among South African 

urban children (12.5%) and 4-6 year old urban children (12%) (NFCS, 2000), as are the 

representing percentages of overweight and obese boys of every age group. A possible reason for 

this could be that the subjects in this study were all white, while the NFCS included children of 

all races. According to Richardson ( 1978), overweight and obesity were more prevalent among 

white children than other races in 1978. Of concern is the findings of such high percentages of 

overweight and obese children in the very young age groups (3 year olds - 12.5%; 4 year olds -

22.58%). The age period of around 5-6 years is considered to be one of the periods of growth 

during which the risk for obesity is markedly increased (Goran et al., 1999). The results of this 

study seem to support the suggestion of Bar-Or et al. (1988) and Goran et al. (1999) that an even 

earlier age period might be a period of high risk for the development of overweight or obesity. 

Differences between the 0- and the NO-group regarding the four motor tasks 

Practical significance with medium or large effects was found in every age group favouring the 

NO-group, regarding hopping and I or balancing on one leg (Tables 3 and 4). These results 

correspond with the studies of Marshall and Bouffard ( 1994; 1997), involving 6 year and 9 year 

old boys, which showed a negative relationship between obesity and gross motor competency. 

Compared to the nonobese groups, the obese groups in this study showed significantly lower 

scores in the locomotor subscale of the Test of Gross Motor Development (TGMD), consisting 

oftests for running, galloping, hopping, leaping, horizontal jumping, skipping, and sliding. 

Both the skills of hopping and one leg balancing are dependent on good balancing ability. Two 

possible reasons for the poorer performance of the 0-group in these skills, could be, 1) The point 

of gravity shifts and the base of support (the feet) becomes smaller when a person's body size 

increases (Haywood, 1992). The child would then be forced to use compensating movements 

with the arms and upper body to maintain equilibrium, resulting in poorer qualitative control, as 

was indeed the case. 2) The lower strength-to-weight ratio of obese children could effect 

performance in these skills (Raudsepp and Jilrimae, 1996). Poor balancing skills, which were 

evident among all the age groups (Table 4), can have a negative influence on the development of 

all other gross motor skills, as balance and posture control are the cornerstones for the 
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development of all gross motor skills according to Auxter et al. ( 1997) and Gallahue and Ozmun 

(1998). 

Medium or large effects were found in favour of the NO-group regarding the quantitative scores 

of the standing long jump in the 4, 5, and 6 year old groups, and in the 4 and 6 year old groups 

·with regard to the qualitative scores (Table 4). Although this study involved much younger boys, 

this corresponds to the findings of Hensley and Whitfield ( 1982) and Raudsepp and Jiirimae 

(1996), that adiposity is related to motor skills in which the body has to be moved from one place 

to another. Raudsepp and Jiirimae ( 1996) reported a negative relationship between the 

percentage body fat, standing long jump, and shuttle run in a study involving I 0-11 year old 

children (higher percentages of body fat were related to lower scores in these tests). Slaughter et 

al. ( 1980) reported significant correlations between overweight and horizontal jump, vertical 

jump, and the 50 meter dash in a study involving 7-12 year old children. According to Raudsepp 

and Jiirimae (1996), overweight and obese children seem to lack the leg power in relation to their 

body mass to jump distances comparable to those of their nonobese age group. 

A possible explanation for the negative (practically insignificant) differences between the 5 year 

old 0- and NO-group (skills where the 0-group performed better than the NO-group), could be 

that this age group showed smaller differences in their BMI and percentage body fat measures, 

between the 0-group and the NO-group than the other age groups. Had the subjects in the 0-

group showed larger degrees of overweight or obesity, the results of the gross motor tests might 

have been more in favour of the NO-group. 

In Table 3 it can be seen that a larger effect size was found in tests of age groups showing greater 

effect sizes concerning percentage body fat and BMI (3,4, and 6 year olds). This seems to 

suggest that an increase in levels of obesity would be related to larger differences in motor 

proficiency between obese and nonobese children. 

No difference was found between the 0-group and the NO-group with regard to the qualitative 

performance of catching in the 4, 5, and 6 year old groups. This corresponds to the findings of 

Hensley and Whitfield (1982) and Raudsepp and Jiirimae (1996), that adiposity is related to 

motor items in which the body is projected or moved, but not to static items such as catching. In 

the studies of Marshall and Bouffard ( 1994; 1997), no significant difference was found between 

SAJRSPER: Revised manuscript submitted on 23 November, 2001 



Chapter 4: Overweight and obesity. and gross motor proficiency of boys 44 

obese and nonobese boys in the Object Control Skills sub scale of the TGMD, consisting of tests 

for two-hand striking, stationary bouncing, catching, kicking, and overhand throwing. Possibly, 

because their body weight probably does not have an effect on the qualitative performance of the 

catching skill, these overweight and obese children have acquired the qualitative skill of 

catching. Also, because the most popular sport disciplines in South Africa are ball sports (rugby, 

cricket and soccer) which enjoy extensive coverage in the media, it is possible that boys tend to 

practice ball skills from an early age. 

Limitations of the study 

The results obtained with this study should be evaluated in the light of the following limitations, 

lessening the measure of generalizability. Firstly, although a complete population, a 

comparatively small and selected, group of subjects was used. Secondly, relatively few 

overweight and obese subjects were compared to groups of nonobese subjects, and thirdly, the 

number of subjects used in the 6 year-old group were less than the other groups. Bearing these 

limitations in mind, it is suggested that future studies researching the same problem should make 

use of larger, and if possible randomly selected populations. A problem with random selection at 

very young ages, however, is that some children may not be willing to participate, limiting this 

more scientific way of doing as well (Hernandez et al., 1998). 

It is possible that, although three methods were used to classify a child as overweight or obese, 

this classification is still problematic due to variability and growth rate differences at such a 

young age (Cameron et al., 1998), therefore errors may have occured in classification of 

borderline subjects at this age. It is therefore recommended that overweight subjects be excluded 

in future comparisons, as comparisons between obese and nonobese subjects may show larger 

differences. To account for different growth rates, the controlling of biological age together with 

chronological age is recommended in such comparisons, as children of the same chronological 

age grow at different rates. 

Conclusion 

This study' s results showed that overweight and obesity is prevalent among children at very 

young ages, a phenomenon which needs attention from health professionals. The findings also 

show that overweight and obesity at a very young age can already have a detrimental effect on 

basic locomotive and balance skills of boys, thereby limiting future development of these motor 

skills which may contribute to other aspects of the child's hollistic development (social, 
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affective, health). For professionals working with children of preschool ages, an important goal 

should be to maximally stimulate and develop gross motor skills in this critical period via 

sufficient and frequent physical activity. Acquisition of fundamental motor skills is essential to 

promote self-efficacy and to obtain psychological readiness to participate in health-enhancing 

activities in later life. 
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Abstract 

50 

Childhood obesity has increased over the last two decades, with increasing concern regarding 

health and other developmental risks. The aim of this study was to examine the prevalence of 

overweight and obesity and the differences in gross motor skills between overweight and obese 

preschool girls (3, 4, 5 and 6 year olds) and their nonobese counterparts in Potchefstroom. Four 

fundamental motor tasks were qualitatively (the quality of the execution of the skill) and 

quantitatively (the measurable score given to the performance of the skill, e.g. distance in mm.) 

assessed in 13 overweight and obese participants and 54 nonobese participants in age-matched 

groups. The prevalence of obesity ( 11. 81 % ) found in this sample, corresponds with worldwide 

and national trends in this age group. Differences of practical significance established with effect 

sizes (ES) were established, as recommended by Cohen (1988) and Steyn (1999) for non

randomized and selected, but complete populations. ES of medium or large effects were found in 

favour of the nonobese participants in all the age groups with regard to most of the qualitative 

and quantitative scores for hopping and I or balancing on one leg, suggesting that overweight and 

obese girls perform poor in comparison with nonobese girls in tasks that require good balancing 

ability. Practical significance was also found favouring the nonobese group in the qualitative 

evaluation of catching (3, 5 and 6 year olds) as well as the qualitative score of the standing long 

jump (6 year olds). The results indicate that overweight and obese girls of the ages 3-6 years 

generally compare poorly to nonobese girls of this age group in relation to gross motor 

proficiency. 

Key words: Overweight, obesity, motor proficiency, preschool, girls, children, movement skills. 

Introduction 

Childhood obesity has received considerable attention in the literature in recent years (Goran et 

al., 1999; Owens et al., 1999; Van Mill et al., 1999; Writer, 2000) due to the increase of obesity 

and overweight among children over the last two decades (Van Mill et al., 1999; Dietz, 2000) 

and due to the health risks involved. 
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The prevalence of obesity has increased among American children over the last twenty years 

(Cheung, 1995) and an increase has also been reported among English and Scottish children aged 

4 to 11 years (Chinn & Rona, 1994). Relatively little research has been done on the prevalence of 

childhood overweight and obesity in South Africa (Monyeki et al., 1999; NFCS, 2000; 

Richardson, 1978). Richardson ( 1978) found a prevalence of overweight and obesity of 12-18% 

among white children, and 13-18% among black children aged 1-6 years, in his study on growth 

patterns in South Africa. In their study on the prevalence of obesity among preschool black 

children in Ellisras, a rural area in South Africa, Monyeki et al. (1999) found that boys of the 

ages 3-4 years showed the highest prevalence of obesity (15%). A prevalence of overweight and 

obesity of 16.35% was found by Du Toit and Pienaar (2000) for 3-6 year old boys in 

Potchefstroom, a city in the Northwest Province of South Africa. According to the National 

Food Consumption Survey of 1999 (NFCS, 2000), the average prevalence of overweight in 

South African children aged 1-9 years is currently 7.6%. However, the figure is much higher for 

children living in urban areas (12.5%), including 4-6 year old children (12%) (NFCS, 2000). The 

latter percentages are consistent with the prevalence of overweight among children in the United 

States of 11 % to 24% (Flegal, 1999; Strand & Roesler, 1999; Ganley & Sherman, 2000) and in 

Canada (between 7 and 43%) (Marshall & Bouffard, 1997). Hernandez et al. (1998) found a 

prevalence of 32% in preschool children, and these obese children showed significantly higher 

levels of blood pressure than their nonobese counterparts. 

Other studies have also showed cardiovascular risk factors in obese children as young as three 

years (Williams et al., 1998; Freedman et al., 1999). Cardiovascular risk factors and other health 

risks associated with obesity in children including hypertension, diabetes, posture-related 

disorders and respiratory diseases, are emphasized in several studies (Raudsepp & Paasuke, 

1995; Auxter et al., 1997; Marshall & Bouffard, 1997; Neumark-Sztainer, 1999; Ganley & 

Sherman, 2000). However, relatively little research has been done on a different kind of health 

risk, possibly influencing the child's overall development and well being, associated with 

obesity, namely insufficient fundamental gross motor development of the preschool child. 

The period of 2 to 7 years of age is considered to be the critical years of a child's motor 

development, as, through play and physical activities, the fundamental gross motor skills develop 

during this period (Gabbard, 1998; Gallahue & Ozmun, 1998). However, as obese children, 

especially girls (Hoare & Larkin, 1991), tend to avoid physical activity, this could lead to 
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insufficient development of gross motor skills (Marshall & Bouffard, 1994; Auxter et al., 1997). 

Obesity, social seclusion and the resulting poor gross motor skills could again influence total 

well-being as the child's self-confidence and self-esteem, thus emotional development is affected 

(Fox, 1992; Marshall & Bouffard, 1994). 

Slaughter et al. ( 1980) found moderate correlations in body fat and horizontal jump, vertical 

jump and the 50 meter dash in a study involving 7-12 year old girls, whereas Raudsepp and 

Jurimae (1996) reported a relationship between the percentage body fat, and standing long jump 

and shuttle run in a study involving 10-11 year old girls. In two studies involving 6 year and 9 

year old boys and girls, Marshall and Bouffard ( 1994; 1997) found significant relationships 

between obesity and gross motor competency. Compared to the non obese groups, the obese 

groups in this study showed significantly lower scores in the locomotor subscale of the Test of 

Gross Motor Development, consisting of tests for running, galloping, hopping, leaping, 

horizontal jumping, skipping and sliding. No significant difference was found in the Object 

Control Skills sub scale, consisting of tests for two-hand striking, stationary bouncing, catching, 

kicking and overhand throwing. In the only study of a similar conduct on preschool children (Du 

Toit & Pienaar, 2000), practically significant differences were found with regard to basic 

locomotor skills (standing long jump and hopping) and balance between overweight or obese, 

and nonobese white preschool boys between the ages of 3 - 6 years. Significant differences 

were found with regard to the quantitative and qualitative execution of standing long jump, 

hopping, and balancing on one leg. Balancing skills of these young boys seemed to be especially 

affected. This finding is troublesome, as researchers highlight that balance and posture control 

are the cornerstones for the development of all gross motor skills, and can therefore influence the 

development of all other gross motor skills (Auxter et al., 1997; Gallahue & Ozmun, 1998). 

The question arising is whether the prevalence of obesity is similar to what was found in the 

NFCS and in other countries and whether a relationship between overweight and obesity, and 

gross motor competency exists among girls in the preschool years, as no evidence exists of such 

a relationship in this age group and gender in South Africa. The purpose of this study is therefore 

to investigate the prevalence of and possible relationship between overweight and obesity, and 

movement competency in a group of 3-6 year old girls in Potchefstroom. 
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Procedure 

Subjects 

53 

The original sample consisted of 110 white female subjects, of the ages of 3 (n=33 ), 4 (n=34 ), 5 

(n=32) and 6(n=l1) years respectively. All subjects lived in Potchefstroom, came from a middle 

class background and had been enrolled in the movement development program (MDP) 

presented by movement developmentalists of the Potchefstroom University for Christian Higher 

Education (P.U. for C.H.E.). This available sample is considered to be a complete population as 

it constitutes all the female participants in the programme. This program is being presented on 

the premises of 10 preprimary schools in Potchefstroom, as well as at the movement 

development center at the university. 

Thirteen (13) obese and overweight (0) subjects were identified from this group of 110 subjects. 

To classify a subject in the overweight or obese group, percentage body fat, BMI and the 

Marshall Visual Rating Scale (MVRS) of Marshall et al. (1990) were used. Every subject in the 

obese (n=5) or overweight (n=8) group was then matched with a nonobese (NO) age-matched 

group (2-5 in a group, randomly chosen from the original group) The ages of the subjects in each 

matched group were no more than 3 months from the chronological age of the obese subject. 

These groupings resulted in a final total group of 67 subjects used in the study. 

Evaluation procedure 

A one-time cross-sectional design was used as research method in the study. All the subjects 

were enrolled in the MDP for their first time, and all were evaluated before the implementation 

of the program. All parents were briefed on the procedures before the evaluation started, after 

which informed consent was obtained from them for each subject. The evaluations were 

conducted on the premises of the schools and in the movement development center at the 

university. Body composition measurements were done first, followed by the assessment of 

specific fundamental gross motor skills. The execution of these motor skills were videotaped and 

scored afterwards by the researcher. 

Body composition assessment 

Skinfolds (triceps and subscapular) and body height and mass were measured according to the 

procedures outlined by Lohman (1992). Each skinfold was measured twice, and the average of 

the two measures taken. The sum of the two skinfold-scores was then used to determine the 

percentage body fat of each subject using the tables of Lohman (1992). The body mass index 
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(BMI) of each subject was determined according to the formula of BMI =body Mass in kg/ (body height 

in lvf) =. As no national growth charts are available for the South African population, the growth 

charts of the Centres for Disease Control and Prevention (National Centre for Health Statistics, 

2000) which are recommended for international use by the World Health Organization (Must et 

al., 1991) were used to classify a subject's BMI. To further confirm the diagnoses of obesity or 

overweight, each subject was visually evaluated using the Marshall Visual Rating Scale, MVRS 

(Marshall et al., 1990). According to this simple rating test, 1 implies slim (thin, anorexic-like), 2 
n 

implies ideal (optimal weight to height), 3 overweight (plump but not indicative to a health risk), 

and 4 obese (grossly overweight, at perceived health risk). To classify a subject in the 

overweight or obese group, a percentage body fat of 25% or higher and 30% or higher 

respectively (Lohman, 1992), a corresponding BMI on the 85th percentile or higher and the 95th 

percentile respectively, according to the growth charts of the Centres for Disease Control and 

Prevention (National Centre for Health Statistics, 2000) and a J or 1-rating on the Marshall 

Visual Rating Scale (Marshall et al., 1990) were used. 

Assessment off undamental gross motor skills 

Standing long jump, hopping, one leg balance, and catching were selected as the four gross 

motor skills to be tested, as these skills are used extensively in established, validated and 

reliability-proven motor test batteries for children of these age groups (Bruininks, 1978; Ulrich, 

1985; Henderson & Sugden, 1992) and because they represent the three categories of movement, 

namely basic locomotion (standing long jump and hopping), static balance (one leg balance), and 

manipulation (catching) (Gallahue & Ozmun, 1998). 

These four gross motor skills were qualitatively (the quality of the execution of the skill) and 

quantitatively (the measurable score given to a skill, e.g. distance in mm) evaluated. 

To obtain a qualitative score, the developmental characteristics of the performed skill were 

analyzed and compared to the developmental stage criteria of the expanded version of the 

Fundamental Movement Pattern Assessment Instrument (FMP AI) (Gallahue, 1996) for 

fundamental motor skills in children of the ages 2-7 years. This system is based on the research 

ofMcClenaghan (1976), De Oreo (1980), Halverson and Williams (1985), and Cratty (1986), on 

the developmental sequences of fundamental movement skills in children. According to Gallahue 

( 1996), the FMP AI has proven to be highly reliable among trained observers and content validity 

has been established for the fundamental movements. According to the criteria of this system 

(Gallahue, 1996), the performed skill can qualitatively be classified into one of the three stages 

of fundamental motor development, namely the initial stage, the elementary stage, and the 
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mature stage. A score of (1) was awarded if the skill was classified as being in the initial stage of 

development, (2) if it was in the elementary stage, and (3) if it was classified as being in the 

mature stage. If the performed skill showed characteristics of both the initial and the elementary 

stages, a score of (1.5) was awarded, signifying the transitional stage between the initial and the 

elementary stage. The same applied to the transitional stage between the elementary and the 

mature stage, which was awarded a (2.5). The skills were quantitatively evaluated adhering to 

the following procedures: 

Standing long jump (Bruininks, 1978; Ulrich, 1985). The test measured how far the child could 

jump horizontally, using a two-foot takeoff and landing. The score was the highest of three trials. 

This skill was not evaluated in the 3 year old group, as children of this age usually are not 

capable of jumping for distance (Cratty, 1986; Haywood, 1992). 

Hopping (Ulrich, 1985). The test entailed two trials of hopping forward on one leg as many 

times as possible, up to a maximum of 12 jumps. The higher score was taken. Hopping was 

tested on both legs. 

One leg balance (Henderson & Sugden, 1992). The test entailed two trials of balancing on one 

foot, with the arms hanging at the sides, for as long as possible up to a maximum of 12 seconds. 

The subject was instructed to stand with the free leg bent backwards at the knee so that the foot 

was positioned behind the standing leg. The bent leg had to be kept off the floor and away from 

the supporting leg. Swaying was allowed, and the arms were allowed to move from the sides. 

Balancing was tested on both legs. 

Catching (Bruininks, 1978; Ulrich, 1985; Henderson & Sugden, 1992). The test measured the 

ability to catch an aerial, underhand thrown ball, 20-cm. in diameter, with two hands. The 

thrower was positioned 2 meters from the subject. The score was the number of successful 

catches out of 4 throws. 

Every test was conducted by the researcher, and every child was videotaped individually, from 

the side, by a trained assistant. The researcher then scored each subject's performance after 

analyzing the video recording. 

Data analysis 

All calculations were done for descriptive purposes using the Statistica for Windows (6.0) 

computer program (Statsoft, 1995). As this study was done on a non-randomized, selected group 

of subjects, analyzing groups for statistical significance is not recommended by statisticians 

(Cohen, 1988; Steyn, 1999) and was therefore not established. However, because this is a 
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complete population, practical significance of the differences between the 0-subjects and the 

NO-groups of subjects were established, as recommended as an appropriate method by Cohen 

( 1988) and Steyn ( 1999) for this type of population. According to the formula of Cohen ( 1988) 

the following steps were followed to establish practical significance (effect sizes, ES). Firstly, 

the difference between the score of each paired group of nonobese subjects and that of the age-

· matched obese or overweight subject, which did not differ more than 3 months, in every gross 

motor test was determined by subtracting the second (0-subject's) score from the first (NO

subject's) score. Secondly, the average of the differences and the standard deviation of the 

differences in every test was determined for each age group seperately (subjects were classified 

as 3, 4,5, and 6 year olds according to their last birthday). Practical significance was then 

established for each age group by calculating the effect sizes of differences established between 

the 0-groups and the NO-groups. This was done by dividing the average difference in every test 

by the standard deviation of the differences in every test. The guideline values for practical 

significance recommended by Cohen (1988) and Steyn (1999) of ES= 0.2, which is considered 

of little practical significance (small effect) and therefore not considered to be significant in this 

study; ES = 0.5 which is considered of practical significance of a medium effect, and ES = 0.8 

which is considered to be of a large effect, were used. 

Results 

Prevalence of overweight and obesity 

Thirteen overweight and obese subjects were identified, representing 11. 81 % of the total group. 

From this group of thirteen, 8 subjects (7.27%) were overweight and 5 (4.55%) obese. 

Furthermore, the 3 year-old 0-group represented 18.18% (9.09<'/o overweight and 9.09% obese) 

of their specific age group, the 4 year old group 5.88% (2.94% overweight and 2.94% obese), the 

5 year old 0-group 6.25% (3.13% overweight and 3, 13% obese) and the 6 year old 0-group 

27.27% (27.27% overweight) of their respective total age groups. The average body composition 

values of the 0 groups and the NO groups are presented in Table 1. 

The results of Table 3 show that differences of large effects were established in percentage body 

fat in every age group, while, except for the 6 year old group (medium effect), large effects were 

also established for BMI indexes between the two groups. 
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Table 1: Mean age and body composition values of overweight and obese (0) 

(n=13) and nonobese (NO) (n=54) groups used in the study (N=67). 

57 

3 years 4 years 5 years 6 years 

0 NO 0 NO 0 NO 0 NO 

Body composition (n=6) (n=21) (n=2) (n=20) (n=2) (n=6) (n=3) (n=7) 

measurement M M M M M M M M 

Age (year.month) 3.06 3.05 4.03 4.04 5.07 5.08 6.04 6.02 

SD 0.03 0.03 0.01 0.03 0.04 0.02 0.02 0.04 

Triceps (mm) 16.00 9.83 16.25 9.75 16.75 7.92 16.33 10.07 

SD 3.74 2.48 1.06 2.65 1.77 2.97 4.06 2.65 

Subscapular (mm) 15.17 6.90 16.75 7.23 17.25 7.50 10.67 7.07 

SD 8.70 2.07 8.13 2.59 7.42 2.24 3.79 2.13 

% Body fat 29.97 16.63 28.25 16.40 29.25 15.60 26.67 16.96 

SD 12.80 3.03 3.18 2.74 1.77 3.35 2.89 3.41 

Body height ( m) 1.00 0.97 1.09 1.08 1.16 1.11 1.22 1.18 

SD 0.05 0.04 0.28 0.06 0.08 0.03 0.33 0.04 

Body mass (kg) 18.83 14.83 24.50 18.55 27.25 18.58 27.90 22.71 

SD 1.94 2.00 4.95 2.07 1.77 1.74 2.87 2.21 

BMI (Body mass index) 18.75 15.76 20.53 15.81 20.52 14.97 18.75 16.21 

SD 1.85 1.45 3.10 1.15 4.30 0.91 2.67 1.47 

MVRS 3.67 1.29 3.50 1.25 4.00 1.00 3.33 1.43 

SD 0.01 0.66 0.50 0.67 0.00 0.00 0.01 0.24 

Note.BM! =Body mass index; MVRS = Marshall Visual Rating Scale score. 

Results of gross motor tests 

The average scores achieved in each gross motor test in the different age groups, are presented in 

Table 2. From these values it is clear that differences favouring the NO-group were found in 

either the quantitative or qualitative, and sometimes both, evaluations of all 4 components in all 

the age groups. 
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Table 2: Mean values for the different gross motor tests in obese and overweight (0) 

groups and nonobese (NO) groups 

3 years 4 years 5 years 6 years 

0 NO 0 NO 0 NO 0 NO 

(n=6) (n=21) (n=2) (n=20) (n=2) (n=6) (n=3) (n=1) 

M M M M M M M M 

Long jump quant. (cm.) - - 77.00 86.16 109.00 112.17 112.66 113.42 

SD 14.14 22.67 1.34 11.74 13.57 7.35 

Long jump qual. - - 1.50 2.05 2.50 2.83 2.50 2.93 

SD 0.71 0.52 0.71 0.41 0.50 0.19 

Hopping L quant. 1.50 3.05 4.00 6.70 9.50 9.67 9.67 9.86 

SD 0.55 3.19 2.83 3.04 0.71 0.82 0.58 0.38 

Hopping L qual. 1.08 1.33 1.50 1.80 2.50 2.13 1.83 2.57 

SD 0.24 0.48 0.71 0.41 0.71 0.52 0.29 0.35 

Hopping R quant. 1.67 3.67 8.01 7.05 9.50 9.67 9.67 9.86 

SD 1.51 3.58 2.83 3.43 0.71 0.82 0.58 0.38 

Hopping R qual. 1.08 1.48 2.08 1.85 2.25 2.33 2.83 2.79 

SD 0.24 0.51 0.24 0.37 0.94 0.52 0.61 0.35 

Balance L quant. (sec) 3.17 3.05 3.08 5.90 6.50 10.00 8.33 9.57 

SD 2.04 1.66 0.24 2.43 7.78 1.26 2.08 1.13 

Balance L qual. 1.33 1.52 1.08 1.80 2.50 2.83 2.33 2.93 

SD 0.52 0.51 0.24 0.41 0.71 0.41 0.76 0.19 

Balance R quant. 2.83 3.76 3.50 5.00 7.50 9.50 9.00 9.86 

SD 2.14 2.62 0.71 2.66 6.36 1.76 1.41 0.38 

Balance R qual. 1.33 1.52 1.50 1.90 1.50 2.67 2.50 2.93 

SD 0.52 0.51 0.71 0.55 0.71 0.52 0.50 0.19 

Catching quant. 3.50 3.86 4.00 3.95 3.50 3.83 3.67 3.86 

SD 1.22 0.65 0.01 0.22 0.71 0.38 0.58 0.38 

Catching qual. 1.33 1.76 1.50 2.05 2.25 2.83 2.50 2.93 

SD 0.52 0.54 0.71 0.39 0.94 0.41 0.58 0.19 

58 

.. 
M = Mean Quant. = quantitative score Qual. = qualitative score: 1 = iruual phase; J. 5 = transitional phase 

between initial and elementary phase; 2 = elementary phase; 2.5 = transitional phase between elementary and 

mature phase; 3 = mature phase. - = not evaluated. 

Differences of practical significance are represented in Table 3 and summarized in Table 4. 
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Table 3: Means, standard deviations and effect sizes of the differences between the 

obese and overweight group (0), and the nonobese group (NO) 

3 years (n=27) 4 years (n=22) 5 years (n=8) 6 years (n=IO) 

M SD ES M SD ES M SD ES M SD ES 

BMI -4.18 1.45 -2.88** -3.04 2.34 -1.30** -2.50 0.91 -2.75** -2.00 2.91 -0.69* 

%Bodyfat -14.07 11.12 -1.27** -14.98 11.44 -1.31 ** -12.40 3.35 -3.70** -9.47 4.27 -2.22** 

Long jump quant. (cm) - - - 6.00 35.12 0.17 3.17 11.73 0.27 0.29 13.30 0.02 

Long jump qual. - - - 0.00 0.67 0.00 0.17 0.41 0.41 0.36 0.65 0.55* 

Hopping L quant. 1.38 3.19 0.43 1.69 5.34 0.32 0.33 0.82 0.41 0.14 0.69 0.21 

Hopping L qual. 0.33 0.48 0.69* 0.23 0.60 0.39 -1.00 1.38 -0.36 0.71 0.49 1.46** 

Hopping R quant. 1.67 3.55 0.47 -1.00 5.13 -0.19 0.33 0.82 0.41 0.14 0.76 0.19 

Hopping R qual. 0.48 0.51 0.93** -0.31 0.63 -0.49 0.33 0.52 0.64* -0.07 0.35 - 0.21 

Balancing L quant. (sec) - 0.33 2.83 - 0.12 0.38 3.18 0.12 2.00 1.26 1.58** 1.00 1.41 0.71* 

Balancing L qual. 0.29 0.78 0.37 0.08 0.86 0.09 1.67 0.41 0.41 0.57 0.67 0.85** 

Balancing R quant. 1.38 3.38 0.36 1.46 4.25 0.34 2.50 0.52 1.29** 0.86 1.46 0.59* 

Balancing L qual. 0.29 0.78 0.36 0.15 0.80 0.19 0.67 0.51 1.31 ** 0.43 0.45 0.95** 

Catching quant. 0.14 1.15 0.12 0.00 0.67 0.00 0.50 1.22 0.41 0.14 0.69 0.21 

Catching qual 0.57 0.75 0.75* 0.08 0.86 0.09 0.83 0.41 2.04** 0.36 0.63 0.63* 

Note. M = mean difference between 0 and NO group; ES = effect size; • = medmm effect; • • = large effect; - = not 

evaluated 

Table 4: Effect sizes of medium or large effects, favouring the NO-group, found in 

the gross motor tests in the different age groups 

QUANTITATIVE TESTS QUALITATIVE TESTS 

Variables Medium effect Large effect Medium effect Large effect 

(ES~0.5) (ES~.8) (ES~0.5) (ES~0.8) 

Long jump - - 6 years -
Hopping L - - 3 years 6 years 

HoppingR - - 5 years 3 years 

Balancing L 6 years 5 years 6 years -
Balancing R 6 years 5 years 6 years 5 years 

Catching - - 3, 6 years 5 years 
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Differences of practical significance were found in the qualitative tests only for hopping and 

catching in all the age groups except for the 4 year olds, while quantitative and qualitative 

differences of practical significance were found for balancing in the 5 and 6 year old groups 

only. No significant differences were found for the standing long jump in any of the age groups, 

except for the 6 year olds, and only on a qualitative level. No significant differences of a 

medium or large effect were found between the 4 year old 0 and NO groups in any of the tests. 

However, it could be noted that the test scores, which constituted differences with small effects, 
0 

were the quantitative and qualitative scores for hopping on the left leg and the quantitative score 

for balancing on the right leg. These small effects might be seen as a tendency toward emerging 

differences, which can be seen as corresponding with the hopping and balancing differences 

found. 

Balance on the left leg (quantitative score) in the 3 year old 0-group and hopping on the right leg 

(quantitative scores and qualitative scores) and catching (quantitative score) in the 4 year old 

group were scored higher than NO 3 year olds and 4 year olds respectively (Table 2). Hopping 

on the left leg (qualitative score) in the 5 year old group and qualitative hopping on the right leg 

in the 6 year old group scored slightly higher in the 0-group. None of these differences was, 

however, of practical significance. 

Discussion 

The prevalence of 8 overweight (7.27%) and 5 obese (4.55%) children found in this study, 

totaling 11.81% of the total group, correspond to the reported prevalence of overweight among 

preschool urban children in South Africa, of 12% (NFCS, 2000). These percentages are also 

higher or consistent with the estimated prevalence of obesity among preschool children in the 

U.K. and Canada of 3% and 6% (Epstein & Higgins, 1992) and overweight among American 

children of 11-24% (Flegal, 1999; G~nley & Sherman, 2000). The age period of around 5-6 years 

is considered to be one of the periods of growth during which the risk for obesity is markedly 

increased (Goran et al., 1999). However, the high percentage of overweight and obese subjects in 

the 3 year old age group (18.18%) seems to support the suggestion of Bar-Or et al. ( 1998) and 

Goran et al. (1999), that an even earlier age period might be a period of high risk for the 

development of overweight or obesity. 
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The fact that no medium or large effects were established with regard to any test scores in the 4 

year old group, could possibly be attributed to the large standard deviations of the differences in 

the specific skill tests in this group, indicated in Table 3. Three girls from the NO-group, 

especially, had extremely low scores in almost every test. However, the small effects found in 

the hopping and the balancing tests (ES2:0.2), corresponds to the medium and large effects found 

regarding these skills in the other age groups. 

Regarding hopping and I or balancing on one leg, practical significance with medium or large 

effects favouring the NO-group was found in every age group but the 4 year old group (where 

small effects were found) (Table 3). Both these skills are dependent on good balancing ability. 

The point of gravity shifts and the base of support (the feet) becomes smaller when a person's 

body size increases (Haywood, 1992). This factor, as well as the lower strength-to-weight ratio 

of obese children, could effect performance in these skills (Raudsepp and Jiirimae, 1996). Such a 

child would then be forced to use compensating movements with the arms and upper body in 

order to maintain equilibrium, resulting in poorer qualitative control, as was indeed the case. 

Poor balance skills can be detrimental to the development of all other gross motor skills, as 

balance and posture control are the basis for the development of all gross motor skills (Auxter et 

al., 1997; Gallahue & Ozmun, 1998). The negative influence of obesity on these skills seems 

evident from these findings. 

No medium or large effects were found in favour of the NO-group regarding the quantitative 

scores of the standing long jump in any of the age groups. This is contradictory to the findings of 

Hensley and Whitfield (1982) and Raudsepp and Jiirimae (1996), namely that adiposity is related 

to motor skills in which the body has to be moved from one place to another. However, the 

differences found in hopping ability (qualitative, left leg, 3 and 6 years; qualitative, right leg, 3 

and 5 years) corresponds to these findings. The non-significant differences with regard to the 

standing long jump in the 3, 4 and 5 year old groups in this study are also in contrast to the 

results found in the study on the difference in motor skills between obese and nonobese boys (Du 

Toit & Pienaar, 2000), where the 0-group showed poorer scores in the long jump than the NO 

boys, although only regarding the quantitative scores. 

In comparison to the 3 and 4 year olds, larger effect sizes were found in the motor skills tests of 

the 5 and 6 year old groups, also showing greater effect sizes concerning percentage body fat. 
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This seems to indicate that an increase in level of obesity would be related to larger differences 

in motor proficiency between obese and nonobese children. 

In the study on differences in motor skills between obese and nonobese boys, no differences 

were found between the 0-group and the NO-group with regard to the qualitative performance of 

·catching in the 4, 5, and 6 year old groups (Du Toit & Pienaar, 2000). In contrast, the girls in this 

study showed practically significant differences with regard to the qualitative scores of the 3 

(ES=0.75), 5 (ES=2.04) and 6 (ES=0.63) year olds, contradicting the findings of Raudsepp and 

Jiirimae ( 1996), that adiposity is related to motor items in which the body is projected or moved, 

but not to static items such as catching. However, their studies were based on results obtained on 

older subjects. Possibly, the overweight and obese subjects in this study, by avoiding or not 

participating regularly in physical activities, have not acquired the age-appropriate stage of 

qualitative development for which sufficient movement experiences is needed, even though they 

have developed the perceptual- and spatial abilities to catch accurately. As games with balls tend 

to be less part of girls' play than that of boys' play (Hands & Larkin, 1997), this could also be a 

contributing factor to this result. 

From the results summarized in Table 4, it is evident that the motor skills of the older overweight 

and obese girls (5 and 6 year olds) were overall affected to a larger degree than the younger girls, 

especially the qualitative nature of their motor skills, although it had a detrimental effect on both 

the quantitative and qualitative performance of balancing skills at 5 and 6 years of age. These 

findings seem to suggest that overweight and obesity may have a larger detrimental effect on the 

gross motor skills of girls at later ages. According to Hoare and Larkin ( 1991) and Pratt et al. 

( 1999), levels of physical activity decrease as girls age, and to a greater degree than boys. These 

decreasing levels of physical activity, in concord with overweight and obesity, could be a 

possible explanation for the larger differences in the scores of the motor skills seen in the older 

age groups. 

Conclusion 

To summarize, the results of this study show that there is a relatively high prevalence of 

overweight and obesity in this selected group of preschool girls in Potchefstroom. They also 

show a relationship between several gross motor skills and overweight and obesity in the 

preschool years. These results are in accordance with other studies researching the same topic, 
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except for differences found in qualitative execution of catching skills where obesity in this study 

only seemed to be detrimental to the quality of these skills at ages as young as 3 years. 

The results obtained with this study should be evaluated in the light of the following limitations, 

lessening the measure of generalizability. Firstly, a comparatively small, and a selected, group 

of subjects was used. Secondly, the number of subjects in the 5 and 6 year-old groups was 

relatively small. Bearing these limitations in mind, but also the significant differences found in 

this study, it is suggested that future research should be conducted to further examine the 

problem, but that they should make use of larger, and if possible randomly selected populations. 

It is possible that clearer differences might be obtained between groups if the classification of 

obesity (excluding overweight) is applied, thus comparing an obese group to a nonobese group. 

This may also limit the possibilty of classification errors, which can be a problem at this young 

age due to large variation in the rate of growth. To account for different growth rates, the 

controlling of biological age together with chronological age is recommended in such 

comparisons, as children of the same chronological age grow at different rates. 

One of the primary goals for people working with preschool children should be to optimize the 

development of gross motor skills in this critical period via sufficient and frequent physical 

activity. Acquisition of fundamental motor skills is essential to develop a healthy lifestyle and to 

participate in health-enhancing activities in later life, thus preventing obesity. Giving children of 

these young ages the stimulation and opportunities to develop these skills in order to develop a 

good self-image and a love for physical activity, could have a long-lasting effect on health 

behaviour and prevent the vicious cycle of a sedentary lifestyle, growing overweight, obesity and 

the concurrent health risks. 
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CURRENT STATUS AND ASSESSMENT OF QUANTITATIVE AND 

QUALITATIVE ONE LEG BALANCING ABILITY IN 3-6 YEAR OLD 

CHILDREN 

Abstract 

Qualitative assessment (the developmental quality of the movement), of the one leg balance is 

not as commonly used as quantitative assessment (the measurable time in seconds), possibly 

prohibiting the accurate identifying of balance problems. The purpose of this study was to 

determine the current status of the quantitative and qualitative balancing ability in a selected 

group of South African children, and to examine the interrelationships between the quantitative 

and qualitative results of 3-6 year old children as to propose a more accurate assessment of the 

one leg balance. The subjects (N = 514), aged 3-6 years, were quantitatively and qualitatively 

assessed using valid norms and criteria found in the literature. The effect sizes measuring the 

relationship between the quantitative and qualitative assessments as determined by the Phi-score, 

showed a large effect for the 4 year olds (ES >0.8), and small effects for the 5 and 6 year olds 

(ES >0.2). A relatively large percentage (44.10%) of 3 year olds scored well above the average 

level for their age in both the quantitative and qualitative assessment, indicating that the norms 

and criteria used might not be appropriate for 3 year olds. Relatively large percentages (25.27% -

27.47%) of the 6 year olds scored below the average level for 5 year olds in the qualitative 

assessment, suggesting developmental balance delays or disorders that might not have been 

identified by means of only a quantitative assessment. These findings indicate that, when 

evaluating the one leg balance in children aged 3-6 years, a quantitative and qualitative 

assessment should be used in combination together to assure a more accurate assessment. 

Key words: Qualitative assessment, quantitative assessment, one leg balance, preschool, gross 

motor development 

Introduction 

Balance is considered to be fundamental to gross motor development (Butterfield & Loovis, 

1994: 692; Auxter et al., 1997: 190), as all gross motor skills require some element of balance 

(Clark & Watkins, 1984: 854; Ulrich & Ulrich, 1985:87). Proper development of static and 

dynamic balance skills is therefore considered to be essential in the development of gross motor 
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skills in children. In this regard, Ulrich and Ulrich (1985:87) observed that balance is most 

effective as a predictor of motor skill development among very young children (ages 3-5). 

According to Williams et al. (1983), lack of balance control is a characteristic common to 

developmentally delayed and motorically awkward children. Balance problems are therefore of 

concern to professionals working with the motor development of children in South Africa, as the 

prevalence of developmental delays and motorical awkwardness among children in South Africa 

is estimated to be between 5% and 15% (Pienaar, 1994: 125). 

It is therefore not surprising that balance assessment items form part of established motor or 

movement skill assessment batteries (Bruininks, 1978; Ulrich, 1985; Henderson & Sugden, 

1992), as well as batteries developed for neurological screening purposes (Mutti et al., 1998). 

Static balance is commonly assessed in these test batteries by recording the time in seconds that 

the child is able to balance on one leg. This test, however, measures only the quantitative 

execution (the measurable time in seconds) of the specific skill. Quantitative norms for this skill 

in every age group from 3-6 years have been studied and defined in several studies (Cratty, 1979: 

50; Arnheim & Sinclair, 1979: 136; Henderson & Sugden, 1992: 52; Reeves, 1997:340; Goshi et 

al., 1999: 172). 

The qualitative execution and development of a motor skill is also considered of great 

importance (Mutti et al., 1998: 11; Goshi et al., 1999: 170; Knudson, 2000: 19) as the learning of 

incorrect methods and techniques in the execution of a motor skill can be detrimental to further 

development and refining into related or more advanced skills (e.g. balancing on one leg being 

refined into the hopping skill and later the skipping skill). The qualitative assessment of the 

proper mechanics, or the process of movement, is especially relevant at the ages of 3-6, as 

children are learning and developing new motor skills (Gallahue, 1996), and it serves as a 

guideline for the design of movement development programs for children of these ages. 

Qualitative assessment, however, is less commonly used when evaluating the one leg balance in 

3 - 6 year old children. The reasons for this could be a lack of knowledge and time to do this 

type of evaluation, as it requires a knowledgeable person and more time than needed for a 

quantitative evaluation (Gallahue, 1996). The fact that qualitative assessment is usually 

subjective can also contribute to it being used less often. However, according to Gallahue (1996), 

both the (objective) quantitative assessment and the (subjective) qualitative assessment have an 
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important place in the developmental curriculum as the use of both makes the assessment process 

more accurate. The stage concept of motor development during early childhood (2-7 years) 

involves qualitatively classifying individuals at different stages of development of a fundamental 

movement skill (Gallahue & Ozmun, 1995: 226). The three popular methods of charting the 

stage classification of children are the segmental analysis approach, where the separate 

components of movement within a given pattern are analyzed (Roberton, 1982: 294); the total 

body configuration approach, where an overall stage classification score is assigned (Seefeldt & 

Haubenstricker, 1982:309); and a combination of the above two methods to qualitatively classify 

an individual at a developmental stage (Gallahue & Ozmun, 1995: 226). According to Gallahue 

& Ozmun ( 1995), the latter system offers a practical and reliable system for classifying 

individuals at the initial, elementary and mature stage in a given fundamental movement skill. If 

this qualitative classifying system of developmental stages could be used as a means of 

evaluating the one leg balance qualitatively together with the results of the quantitative 

assessment, this might contribute to a more accurate assessment process. 

Therefore, it is hypothesized that by using both a quantitative assessment and a qualitative stages 

evaluation when assessing balance, problems in this area can be identified and development 

evaluated with more clarity. If a child can score well in a quantitative assessment, but poorly in 

the qualitative assessment of the same skill (e.g. balancing on one leg for the required time but 

showing extensive arm movements), this could indicate an existing balance problem which 

would otherwise not have been recognised through a quantitative assessment alone. According to , 

Haywood (1986) it is also possible that at certain ages and on certain tasks, especially balance 

tasks, children attempt a more mature qualitative performance pattern with a resulting, 

presumably temporary, decline in quantitative score. The identification of any problems in 

balance is extremely important in the 3-6 year age period, as this is the primary developmental 

period for balance and related gross motor skills (Gallahue & Ozmun, 1995: 86). Intervention of 

such problems is imperative in these early years in order to prohibit further gross motor 

development delays. If the developmental stages of the one leg balance in 3-6 year old children 

according to the classification system of Gallahue and Ozmun (1995) correlates with the 

quantitative norms for this skill as found in the literature (Bruininks, 1978: 53; Gustafson

Munro, 1985: 15; Henderson & Sugden, 1992: 52) it would be an indication that these qualitative 

developmental criteria could be used as a useful qualitative evaluation for static balance at these 

ages. The primary purpose of this study is therefore to determine if the use of both the 

AJPHERD, 2001, 23 (2): 51-62 



Chapter 6: Quantitative and qualitative one leg balance assessment 71 

quantitative and qualitative assessment is a more comprehensive way of assessing static balance 

in children of these ages. To determine this, the following questions have to be answered: Firstly, 

what is the current status of quantitative and qualitative one leg balancing ability in a selected 

group of 3-6 year old children in South Africa, and secondly, what is the relationship between 

quantitative norms and qualitative developmental criteria for the one leg balance test in these 3-6 

year old children? 

Procedures 

Subjects 

The number of subjects included in this study were 514 children (254 male and 260 female), of 

the ages 3 (n=l61, 81 male and 80 female); 4 (n=l46, 70 male and 74 female); 5(n=l16, 51 

male and 65 female) and 6 (n=91, 52 male and 39 female) years respectively. Age was defined 

by the subject's last birthday. The mean age in months for the 3, 4, 5 and 6 year olds was 

(year.month) 3.06 ± 0.03; 4.05 ± 0.03; 5.06 ± 0.03 and 6.04 ± 0.03 respectively. All subjects had 

been enrolled in the movement development program (which is an optional program) presented 

by movement developmentalists of the Potchefstroom University for Christian Higher Education 

(P.U. for C.H.E.). This program is being presented on the premises of 10 preprimary schools in 

Potchefstroom, as well as at the movement development research center of the university. 

Assessment procedures 

All the subjects were evaluated before the implementation of the program. The movement 

development program would be presented in weekly classes, consisting of a variety of movement 

activities designed to stimulate and develop gross motor development. Informed consent was 

obtained from the parents for each subject to participate in the research. The evaluations were 

conducted on the premises of the schools and at the movement development research center at 

the university. Each child was videotaped from the side by a trained assistant and analyzed 

afterwards by the researcher. 

Quantitative assessment 

The test entailed two trials of balancing on each leg with open eyes for as long as possible to a 

ceiling time of 12 seconds. The free leg had to be bent and the foot held behind the supporting 

leg and the hands placed on the hips (Henderson & Sugden, 1992: 52; Mutti et al., 1998: 30). A 

trial was ended if the subject's support foot moved before the duration of 12 seconds. The higher 

score in each test was recorded in seconds, using a stopwatch. The preferred leg was tested first. 

In the 4, 5 and 6 year olds, the test was also conducted with closed eyes, as the qualitative criteria 
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included the ability to balance with closed eyes, although these results were not interpreted for 

the purpose of this study. 

Qualitative assessment 

To obtain a qualitative score, the developmental characteristics of the performed skill was 

analyzed and compared to the developmental stage criteria of the expanded version of the 

Fundamental Movement Pattern Assessment Instrument (FMPAI) (Gallahue, 1996) for the one 

leg balance in children of the ages 2-7 years (Table 1 ). 

Table 1: Developmental stages of the one leg balance (adapted from Gallahue & 

Ozmun, 1995) used as qualitative criteria 

INITIAL STAGE ELEMENTARY STAGE MATURE STAGE 

1. Raises nonsupporting leg 1. May lift non-supporting leg to 1. Can balance with closed eyes 

several inches so that thigh is 

nearly parallel with contact 

surface 

2. Either in or out of balance (no 

in-between) 

3. Overcompensates ("windmill 

arms") 

4. Inconsistent leg preference 

5. Only momentarily balance 

without support 

6. Eyes directed at feet 

a tied-in position on support 2. Uses arms and trunk as 

leg needed to maintain balance 

2. Cannot balance with closed 3. Lifts nonsupporting leg 

eyes 4. Focuses on external object 

while balancing 3. Uses arms for balance but 

may tie one arm to side of 5. 

body 

4. Performs better on dominant 

leg 

5. Can go into controlled 

balance, although not held for 

long 

Changes to nondominant leg 

without loss of balance 

According to Gallahue ( 1996), the FMP AI has proven to be highly reliable among trained 

observers and content validity has been established for the fundamental movements. According 

to this system, the performed skill can qualitatively be classified into one of the three stages of 

fundamental motor development, namely the initial stage, the elementary stage and the mature 

stage. A score of (1) was awarded if the skill was classified as being in the initial stage of 

development, (2) if it was in the elementary stage, and (3) if it was classified as being in the 

mature stage. If the subject showed developmental characteristics of more than one stage, the 

skill was classified according to the stage of which the highest number of characteristics were 

present. 
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To compare the quantitative and qualitative scores, cut-off points for the quantitative and 

qualitative scores had to be established in order to give a below average or an average or above 

average rating to the execution of the skill by the subjects in every age group. As cut-off points 

in the quantitative assessment, the minimum scores reported in the literature (Gustafson-Munro, 

1985: 15; Johnston et al., 1987: 159; Olie, 1990: 13; Henderson & Sugden, 1992: 52; Meaney, 

·1993: 21; Auxter et al., 1997: 256; Mutti et al., 1998: 68; Goshi et al., 1999: 172) as average 

values for each age group, were used (Table 2). Thus, if a subject scored lower than the cut-off 

point in the quantitative assessment, his I her quantitative score would be considered below 

average and would be recorded as such. If a subject had the same score or higher than the cut-off 

point, his I her score would be considered average or above average and would be recorded as 

such. 

Table 2: Quantitative norms for the one leg balance 

3 years 4 years 5 years 6 years 

1-3 seconds 2-7 seconds 8-10 seconds 10-12 seconds 

(Olie, 1990; Meany, (Gustafson-Munro, (Gustafson-Munro, (Gustafson-Munro, 

1993: Gallahue & 1985; Auxter et al., 1985; Johnston et al., 1985; Henderson & 

Ozmun, 1995) 1997; Goshi, 1999) 1987; Olie, 1990; Mutti Sugden, 1992; Meaney, 

et al., 1998) 1993) 

In the case of the 3 year olds, no cut-off point was established for the minimum quantitative 

score as the average ability of balancing on one leg reported for 3 year olds is 1-3 seconds, or 

"momentarily" to 3 seconds (Olie, 1990: 13; Meaney, 1993: 21; Gallahue & Ozmun, 1995: 241). 

As the 3 year olds could therefore not score lower than this minimum value, a score higher than 

3 seconds was used as a cut-off point in order to determine the percentage of 3 year olds scoring 

above average for their age. 

According to Gallahue (1996), 2-3 year olds are usually in the initial stage, 4-5 year olds in the 

elementary stage and 6-7 olds in the mature stage of motor development. The developmental 

stage that a subject should usually be in at his I her age, as above, was used as a cut-off point. For 

instance, if the one leg balance of a 6 year old was classified as being in the elementary stage, the 
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qualitative score for the skill was considered below average and was recorded as such. Again, no 

cut-off point was established for the qualitative scores of the 3 year olds, as children are usually 

in the initial stage at this age (Gallahue & Ozmun, 1995: 83) and no lower score than (1) could 

be awarded. In this case, a score higher than (1) was used as a cut-off point in order to determine 

the percentage of 3 year olds scoring above average for their age in the qualitative assessment. 

Data analysis 

All calculations were done using the Statistica computer program (Statsoft, 1995). The results of 

the quantitative and qualitative assessments of every subject were classified as below average or 

average or above average according to the cut-off points as explained above. A 2-way frequency 

table (Table 3) was drawn up to show the frequencies of subjects scoring below average or 

average or above average in four possible combinations of the quantitative and qualitative 

scores. The Pearson Chi-square as well as the Phi for 2-way tables was also calculated for each 

age group to determine the significance of the relationship, if any, between the quantitative and 

qualitative scores. If a p .s__0.05 was found, the Chi square (C) was interpreted using the 

following criteria which is consitated by Cohen (1988) as guideline values: ES = 0.2 constituted 

a small effect of practical significance; ES = 0.5 constituted a medium effect, and ES = 0.8 

constituted a large effect (Steyn, 1999: 3). Data of the 3 year olds were not analyzed in this 

manner. 

A cross-sectional box plot graph was also drawn up to compare the developmental curves of 

quantitative and qualitative development of the subjects. 

Results 

The frequencies of the subjects' levels of quantitative and qualitative scoring are presented in 

Table 3 and Table 4. From Table 3 it can be seen that the 5 year old group showed the highest 

percentage of subjects scoring below average in the quantitative assessment (39.66%, left leg 

and 31.03%, right leg), followed by the 6 year old group (27.47%, left leg and 25.27%, right leg) 

and the 4 year old group (5.48%, left leg and 9.59%, right leg). In the qualitative assessment, the 

6 year old group showed the highest percentage of subjects scoring below average for their age 

(17.59%, left leg and 25.28%, right leg), followed by the 5 year old group (7. 76%, left leg, 

7.77%, right leg) and the 4 year old group (6.85%, left leg; 6.85% right leg). 
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Table 3: Percentages of below average and average or above average quantitative and 

qualitative scores for the one leg balance of 4-6 year old subjects (N = 353) 

QUANTITATIVE QUALITATIVE 

Age group (seconds) (stage) 

Average or Average or 

Below average above average Below average above average 

% % % % 

4 years 

(n=146) L 5.48 94.52 6.85 93.15 

R 9.59 90.41 6.85 93.15 

5 years 

(n=ll6) L 39.66 60.34 7.76 92.24 

R 31.03 68.97 7.77 92.23 

6 years 

(n=91) L 27.47 72.53 17.59 82.41 

R 25.27 74.73 25.28 74.72 

L = score for balancing on left leg; R = score for balancing on right leg 

75 

From Table 4 it is clear that relatively few subjects (4.11% -13.19%) scored below average in 

both the quantitative and qualitative assessments, while the percentages of subjects scoring 

below average in the quantitative but average or above average in the qualitative assessment 

ranged from 1.37% to 31.90%. Subjects scoring below average in the qualitative assessment but 

average or above average in the quantitative assessment, ranged from 0. 00 - 13 .19%, while 

subjects scoring average or above average in both assessments ranged from 60.43% - 91. 78%. 

Of the 4 year old subjects, 91.78% (left leg) and 89.04% (right leg) scored average or above 

average (:'.:'. 2 seconds and in the elementary stage of development) in the quantitative and 

qualitative assessment of the one leg balance. Only 60.34% (left leg) and 68.96% (right leg) of 

the 5 year olds obtained average or above average scores (:'.'.: 8 seconds and in the elementary 

stage) in both types of assessments, while only 68.13% (left leg) and 61.54% (right leg) of the 6 

year olds were at or above the cut-off points(:'.'.: 10 seconds and in the mature stage). 
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Table 4: Percentages of 4-6 year old subjects (N=353) scoring below average and 

average or above average for their age in different combinations of the 

quantitative and qualitative scores for the one leg balance. 

QUANTITATIVE QUANTITATIVE QUANTITATIVE QUANTITATIVE 

% Below average % Below average % Average or above % Average or above 

and and average and average and 

QUALITATIVE 
QUALITATIVE QUALITATIVE QUALITATIVE 

% Below average 
% Average or above % Below average % Average or above 

average average 

4 years 

L 4.11 1.37 2.74 91.78 

R 5.48 4.11 1.37 89.04 

5 years 

L 7.76 31.90 0.00 60.34 

R 7.77 23.28 0.00 68.96 

6 years 

L 13.19 14.29 4.40 68.13 

R 12.09 13.19 13.19 61.54 

L = score for balancing on left leg; R = score for balancing on right leg 
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The Chi-square and Phi scores for the obtained relationships between the qualitative and 

quantitative frequencies are shown in Table 5. Statistically significant correlations were found 

between the quantitative and qualitative scores of the 4 year olds; 5 year olds and 6 year olds, 

where p:S 0.05. The effect sizes measuring the relationship as determined by the Phi-score, 

showed a large effect for the 4 year olds (ES >0.8), but only small effects in the 5 and 6 year olds 

(ES >0.2) (Steyn, 1999: 3). 

For the 3 year olds, only a 2-way frequency table was drawn up to show the frequencies of 

subjects scoring average ( 1-3 seconds and in the initial stage) or above average (above 3 seconds 
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Table 5: Chi-square and Phi - scores for quantitative and qualitative scores of 4-6 

year old subjects. 

4 years 5 years 6 years 

L R L R L 

Pearson Chi-square 132.842 123.275 8.797 12.137 22.008 

Degrees of freedom 1 1 1 1 1 

R 

8.288 

1 

P-level (p :s_0.05) 0.000* 0.000* 0.005* 0.000* 0.000* 0.003* 
0 

Phi for 2x2 tables 0.954 0.918 0.275 0.323 0.491 0.302 
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and in the elementary stage) in the quantitative and qualitative assessments. This analysis 

indicated that 44 .10% of the 3 year olds scored above average in the qualitative assessment and 

average in the quantitative assessment of both the left and the right leg, thus almost half of this 

age group complied to developmental criteria of the elementary stage. A percentage of 31.29% 

produced above average scores in the quantitative, but average scores for the qualitative 

assessment of balancing on the right leg, and 36.75% had the same scores on the left leg. 

Figure 1 shows the developmental curves of mean quantitative and qualitative scores across the 

ages of the subjects. An upward tendency in quantitative as well as qualitative scores across all 

the ages is clear, indicating ongoing developmental trends to the age of 7 years. 
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3 4 5 6 

Age 

-<r Quantitative left 

...._ Qualitative left 

- Quantitative right 

-<>- Quahtauve nght 

Figure 1: Cross-sectional developmental curves of quantitative and qualitative 

scores for the one leg balance (left and right leg) in 3-6 year old children. 

Discussion 

78 

The results show that the qualitative and quantitative development of this selected South African 

group of 3-6 year old children compares well to the qualitative developmental criteria of the 

stage classifying system of Gallahue and Ozmun ( 1995) and to quantitative norms found in the 

literature (Gustafson-Munro, 1985: 15; Johnston et al., 1987: 159; Olie, 1990: 13; Henderson & 

Sugden, 1992: 52; Mutti et al., 1998: 68). While the largest percentages of the subjects in each 

age group produced average or above average scores in both the quantitative and qualitative 

assessments, though, a noteworthy tendency was established in the percentage of scores across 

the ages in the qualitative scores. The percentage of subjects scoring average or above average 

become less as their age increase, while the subjects falling in the category for quantitative 

scores below average but qualitative scores average or above average, increase from 4 years to 6 

years. The percentages of subjects failing to score above the cut-off points in both types of 

assessments also increased from 4 to 5 and 6 years. This is an alarming tendency, as it would 

seem to indicate that the static balance skills of this group deteriorate as the subjects age. As 

balance is considered to play a primary role in the development of all gross motor skills, these 

results may be indicative of the same kind of tendencies in the development of other gross motor 
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skills of this group. However, this is only an observation and further research exploring this 

phenomenon could therefore be of much significance. 

The largest percentages of subjects in all the age groups were found in the category for the 

average or above average quantitative as well as qualitative scores. These results suggest that 

·there is a correlation between the quantitative norms and the developmental criteria used in this 

study. This relationship is clearly illustrated in the linear upward curve of both types of 

assessment scores in Figure 1, while the established Chi-square and Phi values also act as 

confirmation. The established relationship was especially strong among the 4 year olds. 

The qualitative and quantitative development of the 3 year old group compares well to the norms 

and criteria found in the literature (Olie, 1990: 13; Meany, 1993: 21; Gallahue & Ozmun, 1995: 

241 ), as almost half of this group ( 44 .10%) scored higher than the qualitative score accepted as 

average ( 1-3 seconds) for this age. As these results suggest that that large percentages of subjects 

in the other age groups might also have scored above the age-appropriate norms and criteria, a 

further analysis was done to determine the prevalence of such scores in the 4 and 5 year old age 

groups. From this it was established that 8.90% (left leg) and 8.22% (right leg) of the 4 year olds 

(above 7 seconds and in the mature stage of development); 30.17% (left leg) and 29.31% (right 

leg) of the 5 year olds (above 10 seconds and in the mature stage) scored higher than the upper 

limits of the average quantitative and qualitative scores for their age. However, further research 

on the appropriateness of these norms for 3, 4 and 5 year olds in South Africa is advised. 

No 5 year old subject fell into the category of qualitatively below average and quantitatively 

average or above average scores, the reason being that falling into this category would have 

meant that the subject balanced for 8 seconds but were classified as being in the initial stage. The 

qualitative criteria for the initial stage excluded any possibility of balancing for that long. 

The relatively high percentage of 6 year olds scormg below average in the quantitative 

assessment (27.47% for the left leg and 25.27% for the right leg) is of concern, as this is the age 

at which school readiness is tested for in South Africa (Steenhuizen et al., 1994). These figures 

do not necessarily indicate developmental deficits or disorders, as the developmental stages often 

overlap and considerable variance is found in the rate of gross motor development of young 

children (Gallhue & Ozmun, 1995: 226). They do, however, resemble the prevalence for motor 

deficits or disorders estimated in South African children of 5-15% (Pienaar, 1994: 125). In this 
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regard, a further analysis was done to determine the percentage of 6 year old children scoring 

below the norms and criteria set for 5 year olds in the one leg balance ( < 8 seconds and in the 

elementary stage of development). This analysis showed that between 18.68% (left leg) and 

18.74% (right leg) of this group could not attain the norms and criteria appropriate for 5 year old 

children. As the assessment of the one leg balance forms part of the screening test for school 

readiness (Steenhuizen et al., 1994: 34), below average balancing ability could influence the 

scoring of 6 year olds in this test. 

Conclusion 

The results of this study should be interpreted in the light of the following limitations. Although 

a large group of children participated in this study, a non-randomized group was used, 

minimizing the generalizability of the results. These children mostly came from a white and 

middle or higher socio-economic background. Different results might be found if a randomly 

chosen group, from all socio-economic backgrounds, were used. The enrollment of the children 

in the movement development program might also be a reflection of the parents' consciousness 

of the importance of stimulating their children, and this could also effect the current status of the 

motor development of these children. Future research, taking this limitation in consideration, is 

recommended. 

Secondly, it was not possible to fit all the children who were assessed, precisely into the three

stage progression of Gallahue and Ozmun (1995). For research and practical purposes, the 

developmental aspects of the one leg balance may be more completely described in a five- stage 

sequence, as some children showed characteristics of both the previous and the present stage of 

the one leg balance that they were finally classified at. Further research is therefore 

recommended on the defining of developmental criteria for the purpose of classifying children 

into 5 stages (initial stage, transitional stage between the initial and elementary stage, elementary 

stage, transitional stage between the elementary and mature stage, and mature stage) of 

development in the one leg balance. Furthermore, one characteristic observed in this study that 

might be added to the criteria of the one leg balance, was that overcompensation for balance loss 

seemed to come in "bursts" that became less prevalent as the children's ages increased. The 3 

year olds (initial stage), for example, seemed to overcompensate with their arms and body 

movements to adjust to losing their equilibrium, in such a burst that they lost their balance 

completely to the other side. The six year olds (mature stage) compensated in more subtle, fluent 
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movements with their arms and trunk. This observation is consistent with the findings of 

Williams et al. ( 1983) in their study of static postural control in young children. 

A correlation was found between quantitative and qualitative scores in every age group, 

although the practical significance of the effect was small in the 5 and 6 year old groups. 

Additionally, as seen in Figure 1, there is an upward tendency in both the quantitative and the 

qualitative scores across ages, thus as the quantitative scores increase, so do the qualitative 

scores. These results suggest that the qualitative developmental stages of the one-leg balance can 

be used as an additional form of assessment together with the quantitative assessment. The 

results has also shown that a child will not necessarily exhibit good qualitative scores and 

simultaneously show good quantitative scores in tests for static balance, indicating that balance 

problems could be identified that might not otherwise have been done through a quantitative or a 

qualitative assessment alone. 

The percentage of subjects failing to adhere to the cut-off points are relatively high to the opinion 

of the authors. Further research is recommended with regard to the quantitative and qualitative 

assessments of other fundamental gross motor skills, as these balance assessment scores might be 

an indication of similar tendencies in other gross motor skills. Further research on the age

appropriateness (for South African children) of the quantitative norms and qualitative criteria 

used in this study which are commonly used in test batteries and screening tests (Gustafson

Munro, 1985; Henderson & Sugden, 1992; Mutti et al, 1998; Goshi et al., 1999) could also be 

valuable to professionals working with young children. As differences between male and female 

children have been reported in the literature (Hands & Larkin, 1997: 13; Van Gelder & 

Schweitzer, 1999: 31 ), further research on the differences between the sexes with regard to 

quantitative and qualitative assessment of the one leg balance could also give a more complete 

picture with regard to gender differences. 

In conclusion, it can be stated that in order to get a complete picture of a child's static balance 

skills, especially for screening and diagnostic purposes, it is possible, and even necessary, to do 

both a quantitative and a qualitative assessment based on age-appropriate norms and 

developmental stage criteria. 
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GENDER DIFFERENCES IN GROSS MOTOR SKILLS IN 3-6 YEAR OLD CHILDREN 

IN POTCHEFSTROOM 

Controversy exists concerning the occurrence and importance of gender differences in 
fundamental gross motor skills among preschool children. However, it is accepted that if gender 
differences do exist, separate norms should be used when assessing gross motor skills. The 
purpose of this study was to evaluate and compare fundamental gross motor skills in a group of 
preschool children in Potchefstroom, an urban area in South Africa. A total of 221 3-6 year old 
male participants was compared to a total of 243 3-6 year old female participants in eight gross 
motor tasks. The results showed significant gender differences in hopping and balancing on the 
right leg in favour of the females in the 3 year old group, and in the standing long jump and 
throwing-for-distance in favour of the males in the 5 and 6 year old groups. Similar differences 
were found in the tests for standing long jump in the 4 year old group and throwing in the 3 and 
4 year old groups, although not statistically significant. These results indicate that separate 
norms should be used for the different genders when assessing standing long jump and throwing
/or-distance in 5 and 6 year olds. 

Key words: Gross motor development, preschool children, gender differences 

INTRODUCTION 

The time span between 2 to 7 years of age is considered to be the critical years of a 

child's fundamental gross motor development. Therefore it is essential to identify and address 

any motor development delays or disorders during this period (Gallahue & Ozmun, 1998; 

Gabbard, 1998). To be able to do this, the use of accurate and valid assessment instruments is 

essential. However, these requirements are compromised if such a test does not address 

significant differences between subgroups in a population, such as gender differences (Hands & 

Larkin, 1997). Such a test runs the risk of bias in favour of the better performing group (Hands & 

Larkin, 1997). Considerable controversy is found in the literature concerning the occurrence and 

the importance of gender differences in fundamental gross motor skills in the preschool years, as 

is reflected in the norms and scoring methods of several established motor assessment batteries. 

Some well-known tests provide separate norms for males and females in this age group 

(Arnheim & Sinclair, 1979; Seaman & De Pauw, 1989; Van Gelder & Schweitzer, 1999), while 

many do not differentiate between genders (Folio & Fewell, 1983; Frankenburg, 1990; 

Henderson & Sugden, 1992; Johnston, Crawford, Short, Raymond Smyth, & Moller, 1987). In a 

research review, Thomas (2000) stated that gender differences are insignificant with reference to 

gross motor skills in the pre-pubertal years, while authors like Saakslahti et al. (1999) and Ulrich 
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and Ulrich (1985) did not find significant differences between genders among preschool 

children. In contrast, several authors have found significant differences between 3-6 year old 

boys and girls when assessing fundamental gross motor skills (Butcher & Eaton, 1989; Hands & 

Larkin, 1997; Morris Williams, Atwater, & Wilmore, 1982; Raudseppp & Paasuke, 1995; 

Walkley, Holland, Treloar & Probyn-Smith, 1993). In these studies, common findings were that 

girls outperformed boys in static balance skills and locomotor skills requiring coordination 

(among others, skipping and hopping), while boys performed better in skills requiring speed and 

power (running and long jump) and ball skills. According to Hands and Larkin ( 1997), one of the 

reasons for inconsistent research findings regarding gender differences is specific cultural and 

sociological factors of the tested population. In populations where cultural and sociological 

expectations differentiate between genders, larger gender differences in motor skill development 

are often found (Hands & Larkin, 1997; Thomas, Thomas & Gallagher, 1993). It is therefore 

important that gender differences be examined in the context of a specific population and, if 

necessary, that specific norms are set (Hands & Larkin, 1997). 

As no data could be found on gender differences among preschool children in South Africa, the 

question arises whether gender differences in gross motor skill development exist among 

preschool children in South African cities like Potchefstroom, a city with unique cultural and 

sociological characteristics. If such gender differences do exist, specific norms should be 

considered for the Potchefstroom preschool population. The aim of this study was therefore to 

evaluate and compare the performances of 3-6 year old males and females on a variety of gross 

motor skills, in order to determine the extent of gender differences or similarities in this group of 

children in Potchefstroom. 

METHOD 

Participants 

The sample consisted of 464 predominantly white 3-6 year old preschool children, of 

whom 116 3-year-old (52 male and 64 female), 136 4-year-old (67 male and 69 female), 116 5-

year-old (54 male and 62 female) and 96 6-year-old (48 male and 48 female). All participants 

lived in Potchefstroom, came from a middle-class background and had been enrolled in the 

movement development programme (MDP) presented by movement developmentalists of the 

Potchefstroom University for Christian Higher Education (P.U. for C.H.E.). This programme is 

being presented on the premises of 10 pre-primary schools in Potchefstroom, as well as at the 

movement development centre at the university. 
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Procedure 

A one-time cross-sectional design applied on an available sample was used as the 

research method in the study. All the participants were enrolled in the l\IDP for their first time, 

and all were tested for the purpose of this research study before the implementation of the 

programme. All parents were briefed on the procedures before the testing started, after which 

informed consent was obtained from them for each participant. The testing was conducted on the 

premises of the schools and in the movement development centre at the university. With the 

exception of the throw-for-distance, which was measured during the test, the tests were 

videotaped and analyzed afterwards by the researcher. 

Instrumentation 

Standing long jump, hopping, skipping, one leg balance, beam walk, heel-to-toe walk, 

throwing for distance, catching and "jumping jacks" were selected as the gross motor skills to be 

tested. These skills were selected for three reasons: 

1) They represent the three categories of movement, namely basic locomotion (standing long 

jump, hopping and skipping), balance (one leg balance and balance walk), and manipulation 

(throwing and catching) (Gallahue & Ozmun, 1998); 

2) they are used extensively in established motor test batteries for children of these age groups 

(Bruininks, 1978; Charlop & Attwell, 1980; Folio & Fewell, 1983; Frankenburg, 1990; 

Henderson & Sugden, 1992; Gustafson-Munro, 1985; Pyfer, 1990; Ulrich, 1985); and 

3) they are suitable to use in the form of a screening test in a movement development programme 

because of their simplicity and compatibility with the type of activities used in the l\IDP. 

The skills were evaluated based on the following procedures: 

Standing long jump (Arnheim & Sinclair, 1979; Bruininks, 1978; Ulrich, 1985). The test 

measured how far the child could jump horizontally, using a two-feet takeoff and landing. The 

score was the highest of three trials. This skill was not tested in the 3 year old group, as a child is 

usually not capable of jumping for distance at this age (Thomas et al., 1993; Haywood, 1992). 

Hopping (Frankenburg, 1990; Johnston et al., 1987; Mutti, Martin, Sterling & Spalding, 1998). 

The test entailed two trials of hopping forward on each leg as many times as possible, up to a 

maximum of 12 hops. The higher score was taken. 

Skipping (Mutti et al., 1998; Pyfer, 1990). The skipping pattern (step, hop, step, hop) was 

demonstrated by the researcher and then the participant was asked to skip across the room. 

According to Gallahue and Ozmun (1998), 20% of 5 year olds and nearly all 6 year olds can skip 
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proficiently. Therefore, skipping was only evaluated among the 5 and 6 year olds. The number of 

skipping steps done correctly, to a maximum of 4, was taken as the score. 

One leg balance (Bruininks, 1978; Frankenburg, 1990; Henderson & Sugden, 1992; Johnston et 

al., 1987; Mutti et al., 1998). The test entailed two trials of balancing on one foot, with the arms 

hanging at the sides, for as long as possible up to a maximum of 12 seconds. The participant was 

instructed to stand with the free leg bent backwards at the knee and kept off the floor. Swaying 

was allowed, and the arms were allowed to move from the sides. Balancing was tested on both 
0 

legs, and the better of the two trials taken as the score. 

Balance walk (Bruininks, 1978; Gustafson-Munro, 1985; Johnston et al., 1987; Mutti et al., 

1998). The 3 and 4 year olds were asked to walk forward on a line (50 mm. wide and 2.5 m. 

long), while the 5 year olds were asked to walk heel-to-toe (placing the heel of one foot against 

the toes of the other foot in each step) on the same line on the floor. The 6 year olds were asked 

to walk heel-to-toe on a low balance beam (2.5 m. long, 100 mm. wide and 300 mm. high), and 

then walk heel-to-toe backward on the beam. The score was the distance completed with the feet 

placed on the line (3 and 4 year olds) or correctly placed heel-to-toe (5 and 6 year olds) up to a 

maximum of 1. 5 m. Two trials were allowed. 

Throwing (Folio & Fewell, 1983; Haubenstricker & Seefeldt, 1986). The test entailed throwing a 

tennis ball as far as possible, using the overhand technique. The researcher demonstrated the 

throw first. The longer distance of two throws was scored. 

Catching (Bruininks, 1978; Folio & Fewell, 1983; Gustafson-Munro, 1985; Pyfer, 1990). The 

test measured the ability to catch an aerial, underhand thrown 20-cm. ball with two hands. The 

thrower was positioned 1.5 meters from 3 year old participants, and 2 meters from 4-6 year old 

participants. The score was the number of successful catches off 4 throws. 

"Jumping jacks" (Charlop & Atwell, 1980). The "jumping jack" movement was demonstrated to 

the 6 year old participant by the researcher, who at the same time explained that the feet had to 

jump apart and the hands had to clap above the head, before returning to the starting position. 

For the 5 year olds, this test was modified so that the arms were required only to lift sideways up 

to shoulder level before returning to the starting position. The score was the number of correct 

executions (i.e. if the feet and hands moved simultaneously and co-ordinatedly up and down and 

the jumping action was done rhythmically) up to a maximum of 10. Two trials were given. 

Each test was conducted by the researcher, and each child was videotaped individually from the 

side by a trained assistant. With the exception of throwing for distance, which was measured 

AJPHERD: Corrections submitted on 20 November, 2001 



Chapter 7: Gender differences in gross motor skills 89 

during the test, the researcher scored each participant's performance after analyzing the 

recording. 

Data analysis 

All calculations of means (M), standard deviations (SD), t-value, degrees of difference (dt), p

values and effect sizes (ES) were done using the Statistica for Windows (6.0) computer program 

(Statsoft, 1995). Practical significance (ES) of the differences between the two groups in every 

test was established by dividing the difference between the means of the two groups by the 

highest standard deviaton as recommended by Cohen ( 1988) and Steyn ( 1999). 

Cohen (1988) consitated some guideline-values as an aid to the interpretation of the extent of 

practical significance, namely ES = 0.2 (small effect); ES = 0.5 (medium effect) and ES = 0.8 

(large effect). For the purpose of this study, when an effect size was larger than a medium effect, 

it was considered to be of practical significance. 

RESULTS 

The mean scores and standard deviations of the gross motor tests of male and female participants 

are presented in Table 1. 

Slight or larger differences between genders can be seen in most of the tests, as presented in 

Table 1. However, as indicated in Table 2 which shows the statistical analysis of the differences 

between genders, significant differences were found in the 3 year old group in the tests for 

hopping (right) and one leg balance (right) in favour of the female participants. The difference 

between the male and female participants proved to be of practical significance (ES of medium 

effect) as well. The superior scores of the 5 year old and 6 year old male participants proved to 

be statistically significant in the tests for throwing and standing long jump. Effect sizes of 

medium or large effects constituting practical significance, were found in the tests for throwing 

in all the age groups, and long jump in the 5 and 6 year old groups. Although not statistically 

significant, the same trends (males scoring better than females) were apparent in the throwing 

test in the 3 and 4 year old groups, and the standing long jump in the 4 year old group (Table 1 ). 

No statistically significant gender differences were found in the 4 year old group. 
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Table 1: Mean scores (M), standard deviations (SD) of gross motor tests of male and female 
3-6 year old children (N = 464) 

Long Skip Hopping One leg Balance walk Catch Throw Jumping 
Age jump balance (sec) (m) (m) Jacks 

(cm) L R L R F B 
3 years 

Male M - - 2.18 1.85 2.94 2.18 145.70 - 3.60 3.25 -

(n=52) SD - - 1.81 1.74 2.00 1.42 20.79 - 0.80 1.30 -

Female M - - 2.81 2.91 3.38 3.25 145.64 - 3.78 2.61 -

(n=64) SD - - 1.74 2.99 1.86 2.09 19.97 - 0.71 1.02 -

4 years 

Male M 87.96 - 5.08 4.88 5.70 5.17 150.00 - 3.77 5.75 -

(n=67) SD 19.47 - 2.38 2.55 2.31 1.97 0.00 - 0.65 3.60 -

Female M 82.26 - 5.34 5.70 5.86 5.84 150.00 - 3.93 4.01 -

(n=69) SD 19.07 - 2.88 2.99 2.26 2.27 0.00 - 0.25 1.87 -
5 years 

Male M 108.71 3.51 8.61 8.10 8.21 8.46 143.48 - 3.86 6.13 7.76 

(n=54) SD 17.45 1.04 2.03 2.50 2.46 2.87 31.28 - 0.44 1.77 2.75 

Female M 96.56 3.71 8.23 8.51 8.02 7.92 150.00 - 3.84 3.86 7.87 

(n=62) SD 18.91 0.86 2.32 2.17 2.98 2.82 0.00 - 0.44 1.23 2.67 

6 years 

Male M 116.50 3.69 9.24 8.94 8.87 8.78 149.48 149.44 3.88 10.07 8.35 

(n=48) SD 17.39 0.90 2.11 2.22 2.47 2.36 0.51 4.16 0.48 1.98 2.56 

Female M 107.44 3.88 9.28 9.31 9.29 9.52 149.62 147.62 3.98 6.29 8.36 

(n=48) SD 17.31 0.52 2.10 2.02 2.00 1.83 0.49 4.36 0.12 1.52 2.30 

Note. M =Mean; SD= Standard deviation; L =left leg; R =right leg; B =Backward; F =Forward. 

Table 2: Significance of gender differences among 3-6 year old children (N = 464) 
3 Years 4 Years 5 Years 6 Years 

Test item (n = 116) (n = 136) (n = 116) (n = 96) 
t-value df p ES t-value df p ES t-value df p ES t-value df p ES 

Long jump - - - - 1.73 135 0.0861 0.29 3.56* 116* 0.0005* 0.64. 2.87* 97* 0.0049* 0.52 • 

HoppingL -1.20 116 0.2343 -0.35 -0.58 138 0.5609 -0.09 0.92 118 0.3571 0.16 -0.02 97 0.9827 -0.21 

HoppingR -2.20* 114* 0.0301 * -0.35 -1.73 136 0.0864 -0.27 -0.96 118 0.3409 0.06 -0.53 97 0.5955 -0.02 

Skipping - - - - - - - - -1.14 113 0.2569 -0.19 -1.36 95 0.1757 -0.17 

One leg -1.22 114 0.2270 -0.22 -1.03 130 0.3048 -0.07 1.01 111 0.3157 0.06 -0.84 79 0.4054 -0.17 
balance L 
One leg -2.59* 112* 0.0109* -0.51 • -1.79 130 0.0757 -0.30 1.71 111 0.0895 0.19 -1.38 79 0.1715 -0.31 
balance R 
Balance -1.23 116 0.2323 0.00 -1.32 130 0.2331 0.00 -1.24 56 0.2203 -0.21 -1.23 79 0.2341 -0.27 
walk F 
Balance - - - - - - - - - - - - 1.33 37 0.1916 0.42 
walk B 
Catch -1.33 118 0.1867 -0.23 -1.95 138 0.0530 -0.25 0.27 118 0.7874 0.05 -1.68 96 0.0969 -0.21 

Throw I.SI 28 0.1428 0.49 1.61 25 0.1192 0.48 3.72* 22* 0.0011* 1.28. 4. 92 * 19* O.Cl0009* 1. 91 • 

Jumping - - - - -0.36 135 0.7209 -0.04 -0.21 115 0.8349 -0.04 -0.19 95 0.8523 -0.00 
iacks 
Note. * = Stat1st1cally significant where p s_0.05; •=Practical significance where ES~ 0.5; L=lefl leg: R=right leg; B=Backward; F=foward 
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DISCUSSION 

The statistically, although not practically, significant higher scores of the 3 year old 

female participants compared to the boys in the one leg balance (right leg) test (Table 2), support 

the research findings of Hands and Larkin ( 1997), Morris et al. ( 1982), Raudsepp and Paasuke 

(1995) and Butcher and Eaton ( 1989), that girls performed better than boys in static balance 

tasks. Although not statistically or practically significant, the higher scores of the female 

participants in the one leg balance test in the 4 and 6 year old groups also follow this trend. The 

differences obtained, although not significant, in the scores of the hopping, skipping and jumping 

jacks tests favouring the female participants correspond with the findings of Broadhead and 

Church (1985) and Hands and Larkin ( 1997), where female children performed better than males 

in locomotor skills requiring coordination. 

The differences, although not statistically or practically significant, found in the throwing tests in 

favour of the male participants among the 3 and 4 year olds, and the statistically and practically 

significant differences found in favour of the male participants among the 5 year olds and 6 year 

olds in the tests for standing long jump and throwing (both skills that require speed and power of 

movement (Raudsepp & Paasuke, 1995)), correspond to the results found in the studies of Morris 

et al. (1982), Raudsepp and Paasuke (1995), Thomas et al. (1993) and Walkley et al. (1993). 

Even when Nelson, Thomas, Nelson & Abraham. (1986) corrected for the differences in 

throwing distance between 5 year old girls and boys by taking into account a series of biological 

variables (joint diameters, shoulder/hip ratio and sum of skinfolds), the difference was still 

significant in favour of the boys. 

Gender differences in gross motor skills are attributed to several possible reasons. According to 

Hands and Larkin (1997) and McGuire (1990), boys tend to be more physically active than girls, 

and this correlates with their motor skill development. Furthermore, the type of play and the 

social style that boys and girls tend to engage in tend to be stereotyped. According to McGuire 

(1990), boys prefer to play outside in competitive games or sports, while girls more often play 

inside in more quiet games requiring fine rather than gross motor skills. Garcia (1994) 

investigated the social styles of preschool children during gross motor activities. He concluded 

that their different social styles wherein boys tend to be more aggressive and competitive, and 

girls more caring and sharing, could contribute to gender differences in favour of boys. These 

findings support the statement of Hands and Larkin (1997) and Thomas et al. (1993), that 

sociocultural factors can play a large role in the development of gross motor skills of the young 
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child. Furthermore, as Potchefstroom is a city that has a strong sports culture where the main 

school and university sports are gender specific (rugby and cricket practised mainly by males and 

netball and hockey practised mainly by females), it is possible that the skills required in these 

sports are developed to a higher degree among children emulating their role models, parents and 

peers in these sports. 

CONCLUSION 

The results of this study indicate that any assessment instruments which do not provide 

separate norms for genders in the specific skills where significant differences were found, should 

be interpreted very carefully as not to disadvantage children of a specific gender. 

For professionals working with children in gross motor development programmes and who have 

to report to parents on their children's motor development levels, it is suggested that separate 

gender norms be used for skills like throwing and standing long jump from the age of 5 years. 

The results obtained with this study should be evaluated in the light of the limitation of a selected 

group of participants used. Factors such as socio-economic background, body composition and 

activity levels of the children which have not been measured for the purposes of this study, could 

also have had an influence on the performance of the different genders. It is suggested that future 

research should be conducted to further examine gender differences, but that it should make use 

of larger, and if possible randomly selected populations. 

Follow-up research is recommended on gender differences in gross motor skills of South African 

preschool children, investigating the possibility of setting separate norms for the two genders in 

the specific skills showing significant differences in this study. 
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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

8. 1 Introduction 

In the holistic development of the young child, optimal gross motor development closely relates 

to optimal physical, perceptual, cognitive, language, affective-social and normative (behavioral) 

development (Kapp, 1991 : 193; Gallahue & Ozmun, 1998: 3 56), and is therefore considered to be 

essential in the preschool years. The brain also provides a window of opportunity for optimal 

development of gross motor skills during the preschool years (Gabbard, 1998:55) which 

necessitates the attention of professionals to ensure sufficient opportunities and stimulation, and 

accurate assessment of gross motor developmental levels in the preschool years (Auxter et al., 

1997:179; Gallahue & Ozmun, 1998:356; Gabbard, 1998:55). However, the difficulty 

professionals in South Africa are faced with in constructing gross motor development 

programmes and assessing the levels of gross motor development of preschool South African 

children, is that there is a lack of research data on the gross motor development of these children. 

This dissertation can be seen as a first step in the direction of much-needed research on the gross 

motor development of the South African preschool child, where the aims were to 1) determine 

the current levels of gross motor development, 2) assess the prevalence of and the influence of 

overweight and obesity on gross motor development, 3) establish the relationship between 

overweight and obesity, gross motor development and gender, 4) determine the relationship 

between quantitative and qualitative assessment results of the one leg balance, and 5) to 

investigate the occurrence of gender differences in gross motor development, in a group of 3-6 

year old children in Potchefstroom, an urban area in South Africa. 

8.2 Summary 

In Chapter 2 (p. 7 to p. 21 ), the literature regarding gross motor development and influential 

factors on this development of children all over the world, was discussed. As physical activity 

and obesity both have a considerable influence on the development of gross motor skills in 

preschool children, literature with regard to these factors was discussed first. The literature 

indicated an inverted relationship between obesity and gross motor competency in children, and 

more so among boys than girls. A literature review on the assessment of gross motor 

development followed, as gross motor development cannot be properly addressed without the 

accurate assessment of the development level of a child. In this discussion it became clear that 
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there is a lack of recent research data on the gross motor development of South African 

preschool children, and that qualitative assessment methods could increase the accuracy of gross 

motor skill assessment during this age period. This discussion was enlightened by a literature 

survey on the assessment of a specific motor skill in preschool children, namely the one leg 

balance. Gender differences were subsequently discussed in view of their influence on the 

assessment results and gross motor development in preschool children. According to research 

findings, boys generally perform better than girls in skills requiring strength and speed, whereas 

girls perform better in balance and co-ordination skills. 

Chapters 3-7 are presented in the form of research articles, all of which have been submitted to 

accredited journals for publication. Of these five articles, three have already been accepted for 

publication. 

Chapter 3 (p. 22 top. 31) focused on the current levels of gross motor development of preschool 

children in Potchefstroom, a city in South Africa, compared to norms and criteria as found in the 

literature. The results obtained from this study, using descriptive statistics, showed that the 3, 4 

and 5 year old participants in this study compared well to their counterparts as found in the 

literature with reference to hopping, one leg balance and jumping jacks. The 5 year olds also 

compared favourably to their counterparts in the standing long jump and skipping, while the 3 

and 4 year olds compared well to their counterparts in the test for throwing. Balance walk and 

catching ability of the 3, 4 and 5 year olds, standing long jump in the 4 year olds and throwing in 

the 5 year old group were, however, slightly lower than norms in the literature. The 6 year olds 

scored lower than the average norms and criteria used in all the tests except the standing long 

jump, where they scored higher than the norms. The slightly lower scores of the 3, 4 and 5 year 

old groups in comparison with the norms and criteria found in the literature, could be due to 

normal individual variety in the rate of gross motor development of preschool children. 

However, the scores of the 6 year olds being lower than the norms in 7 of the 8 tests, seems to be 

reason for concern as under-developed gross motor skills can have a detrimental effect on other 

developmental areas considered to be important for school-readiness at this age. Below-average 

scores in the tests for hopping, skipping and jumping jacks could be a reflection of below

average levels of bilateral integration of the two sides of the body, which have to be well 

developed for fine motor skills like writing. The below-average scores in the test for catching in 

all the age groups, could be a symptom of the limitations that modem-day circumstances in 
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urban areas in South Africa place on the development of upper limb co-ordination skills, namely 

a lack of space and safety limiting children to playing indoors. This finding supports the 

assertion of Buthcer and Eaton (1989:7) that lack of space and indoor playing do not provide 

sufficient opportunities for the development of upper limb co-ordination skills like throwing and 

catching. The above-average performances of the 5 and 6 year olds in the standing long jump 

could be due to the above-average height and weight of these two groups, as seen in the studies 

on overweight and obesity and gross motor competency among preschool children in 

Potchefstroom. 

The aim of Chapter 4 (p. 32) and Chapter 5 (p. 50) was to determine the prevalence of and 

possible relationship between overweight and obesity, and gross motor competency among 

preschool boys and girls in Potchefstroom. Due to the scale of this investigation, this study was 

presented in two chapters. The prevalence of overweight and obesity among 3-6 year old boys in 

Potchefstroom of 16.35% as found in Chapter 4, is higher than the prevalence of overweight 

among preschool urban children in South Africa, of 12% (NFCS, 2000: 10). The high percentages 

of overweight and obesity found in the 3 and 4 year old groups (12.5% and 22.58%, 

respectively), indicate that this age period may already be a period of risk for the development of 

obesity. By making use of practical significance based on effect sizes (ES), differences between 

3-6 year old 0- and NO- subjects were seperately determined. With regard to the relationship 

between overweight and obesity, and gross motor competency of these participants, the results of 

the quantitative tests showed that the nonobese groups, in comparison with the obese groups, 

produced superior results of practical significance (medium or large ES) in the standing long 

jump (4, 5 and 6 year olds), hopping (3 year olds), one leg balance (3, 4 and 5 year olds) and 

catching (4, 5 and 6 year olds). In the qualitative tests, the nonobese performed better than the 

obese groups in the standing long jump (4 and 6 year olds), hopping (3, 4 and 6 year olds), one 

leg balance (4, 5 and 6 year olds) and catching (3 year olds). The results with regard to the 

standing long jump and hopping correspond to the findings of Hensley et al. ( 1982: 13 7) and 

Raudsepp and Jiirimae (1996 :261 ), that adiposity is related to motor items in which the body is 

projected or moved. However, the differences found in favour of the nonobese group with regard 

to the one leg balance and catching, contradict this statement. 

The results in Chapter 5 showed a prevalence of overweight and obesity of 11.81 %, among girls, 

corresponding to the prevalence of overweight among preschool urban children in South Africa 
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of 12 % (NFCS, 2000: 10) and to the estimated prevalences of obesity among preschool children 

in America of 11-24% (Flegal, 1999:5509; Ganley & Sherman, 2000:85). A relatively high 

percentage ( 18 .18%) of overweight and obesity was found in the 3 year old group, indicating that 

this age period could also be a risk period for the development of obesity. When comparing the 

nonobese groups with the obese groups in this study, differences of practical significance 

established with effect sizes of medium or large effects were found favouring the nonobese 

group in the quantitative test for t~e one leg balance (5 and 6 years). In the qualitative 

assessment, effect sizes of medium or large effects were found in favour of the nonobese groups 

in the tests for the standing long jump ( 6 years), hopping (3, 5 and 6 years), one leg balance ( 5 

and 6 years) and catching (3, 5 and 6 years). No differences of medium or large effects were 

found in the 4 year old group, possibly due to large standard deviations in the specific skill tests 

in this group. The results of the quantitative tests in this study contradict the findings of Hensley 

et al. (1982:137) and Raudsepp and Jurimae (1996:261), that adiposity is related to motor items 

in which the body is projected or moved, although the findings with regard to the test for 

hopping support this statement. 

In Chapter 4 a larger effect size was found in tests of age groups showing greater effect sizes 

concerning percentage body fat among the 3,4, and 6 year old boys. In Chapter 5, larger effect 

sizes were found in the motor skills tests of the 5 and 6 year old groups, also showing greater 

effect sizes concerning percentage body fat, in comparison to the 3 and 4 year old girls. These 

tendencies seem to indicate that an increase in level of obesity would be related to larger 

differences in motor proficiency between obese and nonobese children. 

In the study on differences in motor skills between obese and nonobese boys, no differences 

were found between the 0-group and the NO-group with regard to the qualitative performance of 

catching in the 4, 5, and 6 year old groups. In contrast, the girls in this study showed practically 

sigificant differences with regard to the qualitative scores of the 3, 5 and 6 year olds. The female 

subjects in this study have therefore not acquired the age-appropriate stage of qualitative 

development for which sufficient movement experiences are needed, even though they seem to 

have developed the perceptual and spatial abilities to catch accurately. Contributing factors to 

this result could be that overweight and obese girls tend to avoid participating regularly in 

physical activities more than overweight and obese boys (Hands & Larkin, 1997: 14), and balls 

tend to be less part of girls' play than boys' play (Hands & Larkin, 1997: 14). 
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Differences of practical significance (medium or large effects) in favour of nonobese groups 

were found in all the quantitative and qualitative tests (standing long jump, hopping, one leg 

balance and catching) among the male participants, while similar differences were found in only 

the quantitative tests for the one leg balance and all the qualitative tests among the female 

participants. This apparent tendency of a larger number of motor skills being affected by 

overweight and obesity among boys than girls, corresponds with the higher inverted relationship 

between obesity and motor skills among boys than girls reported by Hensley et al. (1982:138) 

and Marshall and Bouffard (1997:234). 

For the study in Chapter 6 (p. 68 to p. 84), the one leg balance was chosen to establish the 

quantitative and qualitative levels of a specific gross motor skill and to determine the relationship 

between these two types of scores obtained when assessing this skill in preschool children in 

Potchefstroom. The Pearson Chi-square as well as the Phi for 2-way tables were calculated for 

each age group to determine the significance of the relationship between the quantitative and 

qualitative scores. The results show a positive relationship of statistical significance (p ::; 0.05) 

between the quantitative and qualitative scores of the one leg balance in every age group. The 

results further show that the qualitative and quantitative development of this selected South 

African group of 3-6 year old children compares well with the qualitative developmental criteria 

of the stage classifying system of Gallahue and Ozmun (1995) and with quantitative norms found 

in the literature (Gustafson-Munro, 1985: 15; Johnston et al., 1987: 159; Olie, 1990: 13; 

Henderson & Sugden, 1992: 52; Mutti et al., 1998: 68). The largest percentages of the subjects in 

each age group produced average or above average scores in both the quantitative and 

qualitative assessments. However, an alarming tendency was established in the percentage of 

scores across the ages in the qualitative scores. The percentage of subjects scoring average or 

above average decreased as their age increased, while the subjects falling in the category for 

quantitative scores below average but qualitative scores average or above average, increased 

from 4 years to 6 years. The percentages of subjects failing to score above the cut-off points in 

both types of assessments also increased from 4 to 5 and 6 years. This tendency would seem to 

indicate that as the subjects age, the static balance skills of this group deteriorate. These results 

may be indicative of the same kind of tendencies in the development of other gross motor skills 

of this group, as balance is considered to form the foundation for the development of all gross 

motor skills. 
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The finding that the largest percentages of subjects in all the age groups scored average or above 

average in the quantitative as well as the qualitative tests, suggests that there is a correlation 

between the quantitative norms and the developmental criteria used in this study. This 

relationship, illustrated in the linear upward curve of both types of assessment scores and 

confirmed by the established Chi-square and Phi values, was especially strong among the 4 year 

·olds. 

Almost half ( 44 .10%) of the 3 year old group scored higher than the qualitative score accepted as 

average (1-3 seconds) for this age. As these results suggested that similar tendencies might exist 

in the other age groups, a further analysis was done to determine the prevalence of such scores in 

the 4 and 5 year old age groups. This analysis showed that 8.90% (left leg) and 8.22% (right leg) 

of the 4 year olds (above 7 seconds and in the mature stage of development), 30.17% (left leg) 

and 29.31% (right leg) of the 5 year olds (above 10 seconds and in the mature stage) scored 

higher than the upper limits of the average quantitative and qualitative scores for their age. 

As 6 years is the age at which school readiness is tested in South Africa (Kapp, 1991: 193 ), the 

relatively high percentage of 6 year olds scoring below average in the quantitative assessment 

(27.47% for the left leg and 25.27% for the right leg) is an alarming finding. Although they do 

not necessarily indicate developmental deficits or disorders, these figures resemble the 

prevalence for motor deficits or disorders estimated in South African children of 5-15% (Pienaar, 

1994: 125). A further analysis which was done to determine the percentage of 6 year old children 

scoring below the norms and criteria set for 5 year olds in the one leg balance ( < 8 seconds and 

in the elementary stage of development), showed that between 18.68% (left leg) and 18.74% 

(right leg) of this group could not attain the norms and criteria appropriate for 5 year old 

children. As the assessment of the one leg balance forms part of most screening tests for school 

readiness (Nel & Sonnekus, 1963; Herbst, s.a.; Kruger, 1983; Park, 1986), below average 

balancing ability could influence the scoring of 6 year olds in these tests. Furthermore, balance 

plays a primary role in the development of all gross motor skills, therefore below average 

balancing ability could also be an indication of below average levels of development in other 

gross motor skills at this age. 
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The findings of this study indicate that qualitative assessment should be used together with 

quantitative assessment in order to obtain a more accurate profile of gross motor development 

levels of preschool children. 

Chapter 7 (p. 85 to p. 95) comprises an investigation of the occurrence of gender differences in 

gross motor skills among preschool children in Potchefstroom. These differences were 

established by t-testing (p.:S 0.05) using the Statistica for Windows (6.0) computer program 

(Statsoft, 1984-1998). The results show significantly higher scores in the one leg balance in the 3 

year old female group compared to the boys, corresponding to the research findings of Hands & 

Larkin (1997), Morris et al. (1982), Raudseppp and Paasuke ( 1995) and Buthcer and Eaton 

(1989), that girls performed better than boys in static balance tasks. The higher scores of the 

female participants in the one leg balance test in the 4 and 6 year old groups also follow this 

trend, although they are not statistically significant. The statistically significant differences found 

in favour of the female participants in the test for hopping on the right leg in the 3 year old 

group, support the findings of Broadhead and Church (1985) and Hands and Larkin (1997) 

where female children outperformed males in locomotor skills requiring coordination. These 

findings are also supported by the differences, although not statistically significant, found in the 

scores of the hopping, skipping and jumping jacks tests favouring the female participants in the 

4, 5 and 6 year old groups. 

Among the 5 year olds and 6 year olds, statistically significant differences were found in favour 

of the male participants in the tests for standing long jump and throwing, both skills that require 

speed and power of movement (Raudsepp & Paasuke, 1995:297), and corresponding with the 

results found in the studies of Morris et al. (1982:219), Raudsepp and Paasuke (1995:297), 

Thomas et al. (1993:83) and Walkley et al. (1993:13). 

These gender differences in gross motor skills can be attributed to several possible reasons, 

among others different levels of physical activity, (Hands & Larkin, 1997:14; Eaton, 1989:68), 

different social types of play (McGuire, 1990: 183) and sociocultural factors (Hands & Larkin, 

1997: 14; Thomas et al., 1993: 83). Potchefstroom as a city has a strong sports culture where the 

main school and university sports are gender specific (rugby and cricket practiced mainly by 

males and netball and hockey practiced mainly by females). Therefore, it is possible that among 
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children who emulate their peers, parents and role models in these sports, the skills required in 

these sports are developed to a higher degree. 

The results of this dissertation show reasons for concern with regard to the gross motor 

development levels of South African preschool children living in an urban area like 

Potchefstroom. With increasing demands placed on the South African child in the changing 

school curriculum, the optimal development of gross motor skills in the preschool years as the 

basis for the development of other developmental areas, is undeniable. The findings in this 

dissertation therefore emphasize the increasing importance of sufficient opportunities for practice 

and encouragement in the development of gross motor skills of 3-6 year old children in modern

day society, such as provided in a movement development programme. The value of a movement 

development programme specifically structured according to the gross motor characteristics and 

needs of its participants, and the necessity for accurate norms and criteria in the assessment of 

gross motor development levels in preschool children, are also demonstrated. 

8.3 Conclusions 

The conclusions of the study are provided in relation to the hypotheses set out in Chapter 1. 

8.3.1 Hypothesis 1: 

The levels of gross motor development of preschool children m Potchefstroom compare 

favourably to norms and criteria as found in the literature. 

The results show that 3, 4 and 5 year old participants in this study compared well to their 

counterparts as found in the literature with reference to hopping, one leg balance and jumping 

jacks. The 5 year olds also compared favourably to their counterparts in the standing long jump 

and skipping, while the 3 and 4 year olds compared well to their counterparts in the test for 

throwing. Balance walk and catching ability of the 3, 4 and 5 year olds, standing long jump in 

the 4 year olds and throwing in the 5 year old group were, however, slightly lower than the 

average norms found in the literature. The 6 year olds scored lower than the average norm in all 

the tests except the standing long jump, where they scored higher than the norms. 

The first hypothesis could therefore only be partially accepted. 
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8.3.2 Hypothesis 2: 

The prevalence of overweight and obesity among preschool children in Potchefstroom is higher 

than the prevalence found in the literature, and is such that it negatively influences gross motor 

competency in the group. 

The prevalence ( 11. 81 % ) of overweight and obesity among the preschool girls in the study was 

in agreement with the prevalence ( 12%) among South African children, while the prevalence 

(16.34%) among the preschool boys proved to be higher than the known South African 

prevalence. Negative correlations were found between overweight and obesity, and several gross 

motor skills in the different age groups. The results of the quantitative tests of the boys showed 

that the nonobese groups, in comparison with the obese groups, produced superior results of 

practical significance (medium or large effect sizes) in the standing long jump (4, 5 and 6 year 

olds), hopping (3 year olds), one leg balance (3, 4 and 5 year olds) and catching ( 4, 5 and 6 year 

olds). In the qualitative tests, the nonobese performed better than the obese groups in the 

standing long jump (4 and 6 year olds), hopping (3, 4 and 6 year olds), one leg balance (4, 5 and 

6 year olds) and catching (3 year olds). 

With regard to preschool girls in Potchefstroom, effect sizes of medium or large effects were 

found favouring the nonobese group in the quantitative test for the one leg balance (5 and 6 

years). In the qualitative assessment, effect sizes of medium or large effects were found in favour 

of the nonobese groups in the tests for the standing long jump (6 years), hopping (3, 5 and 6 

years), one leg balance (5 and 6 years) and catching (3, 5 and 6 years). No differences of medium 

or large effects were found in the 4 year old group 

The second hypothesis could therefore only be partially accepted. 

8.3.3 Hypothesis 3: 

There is a stronger inverted relationship between gross motor development and overweight and 

obesity, among preschool boys than among preschool girls in Potchefstroom. 

Differences of practical significance (medium or large effects) in favour of nonobese groups 

were found in all the quantitative and qualitative tests (standing long jump, hopping, one leg 

balance and catching) among the male participants, while similar differences were found in only 
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the quantitative tests for the one leg balance and all the qualitative tests among the female 

participants. 

These results make it possible to accept hypothesis 3. 

8.3.4 Hypothesis 4: 

There is a positive relationship between the quantitative and qualitative scores obtained in the 
~ 

assessment of the one leg balance in preschool children in Potchefstroom. 

A positive relationship of statistical significance (p _:::: 0.05) was established between the 

quantitative and qualitative scores of the one leg balance in every age group. 

The fourth hypothesis could therefore be accepted. 

8.3.5 Hypothesis 5: 

Significant gender differences m gross motor skills exist among preschool children m 

Potchefstroom. 

The results show that 5 and 6 year old boys were significantly superior to 5 and 6 year old girls 

in the tests for standing long jump and throwing for distance. Statistically significant gender 

differences were also found in favour of the girls in hopping (right) and the one leg balance 

(right) in the 3 year old group. Differences of statistical significance was neither found in the 

tests for hopping (left) and the one leg balance (left) in the 3 year old group, nor in the tests for 

hopping (left and right), skipping, balance walk, one leg balance (left and right), throwing, 

catching and jumping jacks in the 3, 4 and 5 year old groups. No differences of statistical 

significance was found in the tests for hopping (left and right), skipping, balance walk, one-leg 

balance and jumping jacks in the 6 year old group. 

Therefore, the fifth hypothesis could only be partially accepted. 
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8.4 Recommendations 

The results of this study provided valuable insight into the gross motor development of preschool 

children, which can be used very effectively in the optimiztion of gross motor development. The 

following recommendations can be made from the results with reference to the accuracy and 

suitability of norms and criteria found in the literature, for the assessment of and the planning 

and composition of an effective movement development programme for preschool children 

living in South African cities, as well as for further research. 

8.3.1 For movement developmentalists working with preschool children in movement 

development programmes, the results of this study indicate that special attention should 

be given to 6 year olds entering the programmes, especially with regard to the specific 

gross motor components which were scored below average (hopping, skipping, one leg 

balance, balance walk, throwing, catching and jumping jacks). This is important in view 

of the possibility that parents might be more likely to enroll children with motor related 

problems in such a programme in the year before they go to school, due to the emphasis 

placed on school-readiness. Even more important is the possible prevention of these 

seemingly under-developed components at 6 years of age by structuring an effective 

movement programme for ages younger than 6 years and providing sufficient stimulation 

in all gross motor areas in the early years, as well as identifying deficits or disorders as 

early as possible. Furthermore, activities providing sufficient opportunities for the 

development of upper limb co-ordination skills such as catching and throwing should be 

included in a movement development programme, as catching ability in all the age 

groups and throwing in the 5 and 6 year old groups also scored below average. 

8.3.2 The high prevalence of overweight and obesity found in this study, emphasizes the need 

to address this problem even in the preschool years, as obese preschool children tend to 

become obese adults (Christoffel, 1998: 104). After assessing an overweight or obese 

child, the role of the movement developmentalist in addressing obesity could be to 

educate the parents of such a participant in the gross motor development programme, as 

to the related health and development risks and giving advice on the treatment thereof. 

According to Christoffel (1998: 103 ), the treatment would include promoting healthy 

dietary patterns and optimal levels of physical activity, including limiting time spent in 
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front of the television and home computer. Differences of practical significance found in 

this study between the overweight and obese groups, and the nonobese groups in several 

gross motor skills, have implications for the structuring of a programme for gross motor 

development. By improving and enhancing gross motor skills in the preschool years 

through an effective programme, overweight and obese children can be encouraged to 

participate in physical activities which they might otherwise have avoided. Activities for 

the specific skills shown to be related to overweight and obesity, namely balance skills 

and catching in boys and girls and standing long jump in boys, should also be specifically 

emphasized in overweight and obese children in motor development programmes. One of 

the primary goals for people working with preschool children should be to optimize the 

development of gross motor skills in this critical period via sufficient and frequent 

physical activity. Acquisition of fundamental motor skills is essential to develop a 

healthy lifestyle and to participate in health-enhancing activities in later life, thus 

preventing obesity. 

8.3 .3 The high percentages of participants failing to adhere to the quantitative and qualitative 

cut-off points in the tests for the one leg balance, emphasize the importance of sufficient 

age-appropriate balance activities in a movement development programme. In the light of 

the results of this study, it can be stated that in order to get a complete profile of a child's 

static balance skills, especially for screening and diagnostic purposes in 6 year old 

children, it is necessary to do both a quantitative and a qualitative assessment based on 

age-appropriate norms and developmental stage criteria. 

8.3.4 Separate norms should be used for the assessment of the standing long jump and 

throwing for distance in 5 and 6 year olds. In the light of the gender differences found, 

more emphasis can be placed on the development of ball skills in girls, and the 

development of co-ordination skills of boys in the structuring of a movement 

development programme. Such a programme should also include sufficient activities for 

the development of hopping and balancing skills on both legs, considering the gender 

differences found in the hopping (right leg) and one leg balance (right leg) tests. 

8.3.5 After reviewing the methods and results of this study, the gross motor items used in this 

study can be recommended for the use in the gross motor skill assessment of children 
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entering and participating in a movement development programme, as they were easy to 

use. The instructions are simple enough for preschool children to understand and no 

special apparatus is needed. The 8 tests used to assess the current levels of gross motor 

development in Chapter 3 represent the three categories of movement, namely basic 

locomotion (standing long jump, hopping, skipping and jumping jacks), balance (one leg 

balance and balance walk), and manipulation (throwing and catching) (Gallahue & 

Ozmun, 1995 :21 ), and take relatively little time to complete (approximately 15 minutes 

per child). It is recommended from the findings of Chapter 6 on the quantitative and 

qualitative one leg balance assessment, that the qualitative assessment system (Gallahue, 

1996) be used along with the quantitative assessment in all of these skills. These gross 

motor tests are also commonly used in school-readiness tests (Nel & Sonnekus, 1963; 

Herbst, s.a.,; Kruger, 1983; Park, 1986). Perceptual-motor items are usually used with 

gross motor items in these tests. Although perceptual-motor development is also 

represented by the one leg balance and catching (Charlop & Attwel, 1980:4), the 

inclusion of perceptual-motor items commonly used in screening tests for school 

readiness might make the test more complete and aimed at school readiness. Further 

research aimed at the inclusion of age-appropriate perceptual-motor items like identifying 

body parts and imitating postures (Pyfer, 1990: 8) is recommended. Other standardized 

batteries for use, however, among preschool children, are also available (Arnheim & 

Sinclair, 1979; Bruininks, 1978; Charlop & Atwell, 1980; Folio & Fewell, 1983; 

Frankenburg, 1990; Henderson & Sugden, 1992; Johnston et al., 1987; Mutti et al., 1998; 

Werder & Bruininks, 1988). 

Any study, however well it has been planned, has limitations, therefore the following 

recommendations for further research, which can strengthen the results of this study, can be 

made: 

8.3.6 The results obtained highlight the need for further investigation into the current levels of 

gross motor development of South African children. A selected group of participants 

were used in this study, limiting the generalizability of the results. In future studies 

investigating current levels of gross motor development of preschool children, a 

randomly chosen group of participants, from different races and socio-economic 
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backgrounds, is recommended to be used in order to increase the generalizability of the 

results. 

8.3.7 When studying the relationship between obesity and gross motor skill development in 

preschool children, the use of larger, randomly chosen groups, and taking into account 

factors like socio-economic background, nutritional status and physical activity levels, 

are also recommended. The classification of children as overweight and obese in one 

group in this study may have clouded the results obtained. Larger or more specific 

differences might be obtained if only the classification of obesity (excluding overweight) 

is used, thus comparing an obese group to a nonobese group. This classification might be 

appropriate among preschool children especially, as individual variation is high during 

this age period. 

8.3.8 The results obtained with the one leg balance scores might be an indication of similar 

tendencies in other gross motor skills, like dynamic balance (beam walk) and locomotor 

skills (hopping and skipping). Further research is recommended with regard to the 

qualitative assessment of other fundamental gross motor skills. 

8.3.9 The percentages of 3 year olds scoring above average for their age suggest that further 

research on the age-appropriateness (for South African children) of the quantitative 

norms and qualitative criteria used for 3 year olds in this study is essential. 

8.3.10 In view of the gender differences found among the 3-6 year old children in this study, 

namely the throw-for-distance and standing long jump for 5 and 6 year olds and hopping 

(right leg) and one leg balance (right leg) for 3 year olds, further research should be 

aimed at the development of separate norms taking these differences into account. 



References 110 

REFERENCES 

ANDERSON, R.E.; CRESPO, C.J.; BARTLETT, S.J.; CHESKIN, L.J. & PRATT, M. 1998. 

Relationship of physical activity and television watching with body weight and level of fitness 

among children. Journal of the American Medical Association, 279(12):938-942). 

ARNHEIM, D.D. & SINCLAIR, W.A. 1979. The clumsy child: A program of motor therapy. St. 

Louis, MO: The C. V. Mosby Company. 203 p. 

AUXTER, D., PYFER, J. & HUETTIG, C. 1997. Principals and Methods of Adapted Physical 

Education and Recreation. {8th ed.). St. Louis, MO: Mosby. 605 p. 

AYRES, J. 1979. Sensory integration and the child. Los Angeles: Western Psycological 

Services. 210p. 

BOUFFARD, M., WATKINSON, E.J., THOMPSON, L.P., CAUSGROVE DUNN, J.L. & 

ROMANOV, S.K.E. 1996. A test of the Activity Deficit Hypothesis with children with 

movement difficulties. Adapted Physical Activity Quarterly, 13:61-73. 

BROADHEAD, G.D. & CHURCH, G.E. 1985. Movement characteristics of preschool children. 

Research Quarterly for Exercise and Sport, 56 (3):208-214. 

BRUININKS, R.H. 1978. Bruininks-Oseretsky Test of Motor Proficiency. Los Angeles: 

American Guidance Service. 151 p. 

BURTON, AW. & MILLER, D.E. 1998. Movement skill assessment. Champaign, IL: Human 

Kinetics. 406p. 

BUTCHER, J.E. & EATON, W.A. 1989. Gross and fine motor proficiency of preschoolers: 

relationships with free play behaviour and activity level. Journal of Human Movement Studies, 

16:7-36. 

BUTTERFIELD, S.A. & LOOVIS, E.M. 1993. Influence of age, sex, balance, and sport 

participation on development of throwing by children in grades K-8. Perceptual and Motor 

Skills, 76:549-464. 

BUTTERFIELD, S.A. & LOOVIS, E.M. (1994). Influence of age, sex, balance, and sport 

participation on development of kicking by children in grades K-8. Perceptual and Motor Skills, 

79:691-697. 

CHARLOP, M. & ATTWELi, C.W. 1980. The Charlop-Attwell scale of motor co

ordination: a quick and easy assessment of young children. Perceptual and Motor Skills, 

50: 1291-308. 



References 111 

CHEUNG, L.W.Y. (1995). Current views and future perspectives. (In Cheung, L.W.Y. & 

Richmond, J.B., eds. Child Health, Nutrition and Physical Activity. Champaign, IL: Human 

Kinetics. p. 301-321.) 

CHINN, S. & RONA, R.J. 1994. Trends in weight-for height and triceps skinfold thickness for 

English and Scottish children, 1972-1982 and 1982-1990. Paediatric and Perinatal 

Epidemiology, 8:90-106. 

CHRISTOFFEL, K.K. 1998. The epidemiology of overweight in children: relevance for clinical 
~ 

care. Pediatrics, 101(1):103-105. 

CLARK, J.E. & WATKINS, D.L. 1984. Static balance in young children. Child Development, 

55:854-857. 

COOLEY, D.; OAKMAN, R.; McNAUGHTON, L. & RYSKA, T. 1997. Fundamental 

movement patterns in Tasmanian primary school children. Perceptual and Motor Skills, 84:307-

316. 

COWDEN, J.E. & TORREY, C.C. 1995. A ROADMAP for assessing infants, toddlers and 

preschoolers: The role of the adapted motor developmentalist. Physical Activity Quarterly, 12:1-

11. 

CRATTY, B.J. 1986. Perceptual and motor development in infants and children. 2nd ed. 

Englewood Cliffs, NJ: Prentice-Hall. 190 p. 

DIETZ, W.H. 1995. Childhood obesity. (In Cheung, L.W.Y. & Richmond, J.B., eds. Child 

health, nutrition and physical activity. Champaign, IL: Human Kinetics. p. 155-169.) 

EATON, W.O. 1989. Childhood sex differences in motor performance and activity level: 

Findings and implications. (Jn Kirkcaldy, B., ed .. Normalities and abnormalities in human 

movement. NY: Karger Basel. p. 58-77.) 

EPSTEIN, L.H. & GOLDFIELD, G.S. 1999. Physical activity in the treatment of childhood 

overweight and obesity: current evidence and research issues. Medicine and Science in Sports 

and Exercise, 31(1 l):S553-S559. 

EPSTEIN, F.H. & HIGGINS, M. 1992. Epidemiology of obesity. (Jn Bjorntorp, P. & Brodoff, 

B.N., eds. Obesity. Philadelphia, PA: J.B. Lippincott. p. 338-339.) 

FIGUEROA-COLON, R.; FRANKLIN, F.A.; LEE, J.Y.; ALDRIDGE, R.& ALEXANDER, L. 

1997. Prevalence of obesity with increased blood pressure in elementary school-aged children. 

Southern Medical Journal, 90(8):806-813. 

FIGURA, F.; CAMA, G.; CAPRANICA, L.; GUIDETTI, L. & PULEJO, C. 1991. Assessment 

of static balance in children. The Journal of Sportsmedicine and Physical Fitness, 3 l :23 5-242. 



References 112 

FLEGAL, K.M. 1999. The obesity epidemic in children and adults: current evidence and 

research issues. Medicine and Science in Sports and Exercise, 31(1 l):S509-S514. 

FOLIO, R. & FEWELL, R. 1983. Peabody Developmental Motor Scales and activity cards. 

Chicago, IL: The Riverside Publishing Co. 216 p. 

FOX, K.R. 1992. Physical education and the enhancement of self-esteem in children. (In 

Armstrong, N. ed. New directions in physical education. Leeds: Human Kinetics. p. 34-35.) 

FRANKENBURG, W.K. 1990. The Denver approach to early case finding: a review of the 

Denver Developmental Screening Test and a brief training program in developmental diagnosis. 

(In Frankenburg, W.K.; Emde, RN. & Sullivan, J.W., eds. Early identification of children at 

risk. An International Perspective. NY: Plenum. p. 135-158.) 

FREEDMAN, D.S.; DIETZ, W.H.; SRINIVASAN, S.R. & BERENSON, G.S. 1999. Relation of 

overweight to cardiovascular risk factors among children and adolescents: the Bogalusa Heart 

Study. Pediatrics, 103 (6 part 1):1175-1182. 

GABBARD, C. 1998. Windows of opportunity for early brain development. Journal of Physical 

Education, Recreation and Dance, 69 (4):5-54, Oct. 

GALLAHUE, D.L. 1996. Developmental physical education for today's children. 2nd ed. 

Dubuque, IA: Brown & Benchmark. 610 p. 

GALLAHUE, D.L. & OZMUN, J.C. 1998. Understanding motor development in infants and 

children. 4th ed. Boston, MA: McGraw-Hill. 543 p. 

GALLAHUE, D.L. & OZMUN, J.C. 1995. Understanding motor development in infants and 

children. 3rd ed. U.S.A: Brown and Benchmark Publishers. 570 p. 

GANLEY, T. & SHERMAN, C. 2000. Exercise and children's health. The Physician and 

Sportsmedicine, 28(2): 85-92. 

GARCIA, C. 1994. Gender differences in young children's interactions when learning 

fundamental motor skills. Research Quarterly for Exercise and Sport, 65 (3): 213-225. 

GORAN, M.I., REYNOLDS, K.D. & LINDQUIST, C.H. 1999. Role of physical activity in the 

prevention of obesity in children. International Journal of Obesity, 23 (3 ), S l 8-S3 3. 

GOSHI, F.; DEMURA, S.; KASUGA, K.; SATO, S. & MINAMI, M. 1999. Selection of 

effective tests of motor ability in preschool children based on pass or fail criteria: examination of 

reliability, objectivity and rate of passing. Perceptual and Motor Skills, 88: 169-181. 

GUSTAFSON-MUNRO, J. 1985. Movement education: a program for young children. Ages 2-7. 

Virginia, CA: MDEA Press. 150 p. 



References 113 

HABIB, Z.; WESTCOTT, S. & VALVANO, J. 1999. Assessment of balance abilities in 

Pakistani children: A cultural perspective. Pediatric Physical Therapy, 11 :73-82. 

HALEY, S.M.; COSTER, W.J.; LUDLOW, L.H.; HALTIWANGER, J. & ANDRELLOS, P.J. 

1992. Pediatric evaluation of disability inventory. Boston: New England Medical Center 

Hospitals. 158 p. 

HALVERSON, L. & WILLIAMS, K. 1985. Developmental sequences for hopping over 

distance: a prelongitudinal screening. Research Quarterly for Exercise and Sport, 56 (1):37-44. 

HANDS, B. & LARKIN, D. 1997. Gender bias in measurement of movement. The ACHPER 

Healthy Lifestyles Journal, 44(1):12-16. 

HAYWOOD, K.M. 1986. Life span motor development. Champaign, IL: Human Kinetics. 

283 p. 

HENDERSON, S.E. & SUGDEN, D.A. 1992. Movement Assessment Battery for Children. NY: 

The Psychological Corporation. 240 p. 

HENSLEY, L.D.; EAST, W.B. & STILLWELL, J.L. 1982. Body fatness and motor performance 

during preadolescence. Research Quarterly for Exercise and Sport, 53(2): 133-140. 

HERBST, I. s.a. The development of a developmental-stimulation program for the scholastic 

preparation of Black preschoolers. University of the Orange Freestate, Bloemfontein, South 

Africa. (Thesis - Ph.D.) 304 p. 

HERNANDEZ, B.; UPHOLD, C.R.; GRAHAM, M.V. & SINGER, L. 1998. Prevalence and 

correlates of obesity in preschool children. Journal of Pediatric Nursing, 13 (2):68-76. 

HOARE, D. & LARKIN, D. 1991. Girls, movement coordination and sport. Sports Coach, 

October-December:37-39. 

JOHNSTON, O.; CRAWFORD, J.; SHORT, H.; RAYMOND SMYTH, T. & MOLLER, J. 

1987. Poor co-ordination in 5 year olds: a screening test for use in schools. Australian Pediatric 

Journal, 23: 157-161. 

KAPP, J.A. (Ed.). 1991. Children with problems. 2nd ed. Pretoria: Van Schaik. 504 p. 

KREBS, N.F. & JOHNSON, S.L. 2000. Guidelines for healthy children. Promoting eating, 

moving and common sense. Journal of the American Dietetic Association, 100(1): 38. 

KROMBHOLZ, H. 1997. Physical performance in relation to age, sex, social class and sports 

activities in kindergarten and elementary school. Perceptual Motor Skills, 84: 1168-1170. 

KRUGER, M.J.L. 1983. 'n Ondersoek na die verband tussen chronologiese ouderdom en die 

graad van skoolgereedheid. Universiteit van Suid-Mrika, Pretoria. (Proefskrif - D.Ed.). 231 p. 



References 114 

LARKIN, D. & HOARE, D. 1992. The movement approach: A window to understanding the 

clumsy child. (Jn Summers, J.J., ed Approaxhes to the study of motor control and learning. 

Amsterdam: Elsevier Science Publishers. p. 173-186.) 

LOO VIS, M.E. & BUTTERFIELD, S.A. 1993. Influence of age, sex, balance, and sport 

participation on development of catching by children grades K-8. Perceptual and Motor Skills, 

77:I267-1273. 

MARSHALL, J.D. & BOUFFARD, M. 1994. Obesity and movement competency in children. 

Adapted Physical Activity Quarterly, I I :297-305. 

MARSHALL, J.D. & BOUFFARD, M. 1997. The effects of quality daily physical education on 

movement competency in obese versus nonobese children. Adapted Physical Activity Quarterly, 

I4:222-237. 

MCGUIRE, J. I 990. Gender differences. (Jn Richmen, N. & Lansdown, R., eds. Problems of 

preschool children. Chichester, England: John Wiley & Sons. p. 173-189.) 

MERRIMAN, W.J. & BARNETT, B.E. I995. A preliminary investigation of the relationship 

between language and gross motor skills in preschool children. Perceptual and Motor Skills, 

81:I2I I-I2I6. 

MONYEKI, K.D.; VAN LENTHE, F.J. & STEYN, N.P. I999. Obesity: does it occur in African 

children in a rural community in South Africa? International Journal of Epidemiology, 

28(2):287-292. 

MORRIS, AM.; WILLIAMS, J.M.; ATWATER, A.E. & WILMORE, J.H. I982. Age and sex 

differences in motor performance of 3 through 6 year old children. Reasearch Quarterly for 

Exercise and Sport, 53(3):214-221. 

MUTTI, M.; STERLING, H.M. & SPALDING, N.V. (1998). Quick neurological screening test. 

Los Angeles: Academic Therapy Publications. 93p. 

NFSC, see NATIONAL FOOD CONSUMPTION SURVEY. 

NATIONAL FOOD CONSUMPTION SURVEY. Children aged I-9 years, South Africa, I999. 

2000. Stellenbosch. 989p. 

NEL, B.F. & SONNEKUS, M.C.H. 1963. Die Nel-Sonnekus Ontwikkelingskaal vir voorskoolse 

kinders. Opvoedkundige Studies nr. 42, Universiteit van Suid-Afrika, Pretoria. 34 p. 

NEUMARK-SZTAINER, D. I999. The weight dilemma: a range of philosophical 

perspectives. International Journal of Obesity, 23, suppl 2:S3 l-S37. 

OLIE, E. I 990. Gross motor co-ordination. Tydskrif vir tegniese en beroepsonderwys, 

September: I I- I 3. 



References 115 

PARK, H.J.R.B. 1986. Die prognose vir suksesvolle leer by die vyfjarige skooltoetreder. 

Universiteit van Suid-Afrika, Pretoria. (Proefskrif - D.Ed.) 228 p. 

PIENAAR, A.E. (1994). Die voorkoms en remediering van grootmotoriese agterstande by 6-9 

jarige kinders in die junior primere fase. Potchefstroom: PU for CHO. (Proefskrif - PH.D.) 

227 p. 

PIENAAR, A.E. & BADENHORST, P. 2001. Physical activity levels and play preferences of 

pre-school children: recommendations for "appropriate" activities. Journal of Human Movement 

Studies, 4(2): 105-123. 

PLIMPTON, C.E. & REGIMBAL, C. 1992. Differences in motor proficiency according to race 

and gender. Perceptual and Motor Skills, 74:399-402. 

RAITHEL, KS. 1988. Are American children really unfit? The Physician and Sportsmedicine, 

16(10): 146-154. 

RAUDSEPP, L. & JORIMAE, T. 1996. Physical activity, fitness, and adiposity of prebubertal 

girls. Pediatric Exercise Science, 8:259-267. 

RAUDSEPP, L. & PAASUKE, M. 1995. Gender differences in fundamental movement patterns, 

motor performances, and strength measurements of prepubertal children. Pediatric Exercise 

Science, 7:294-304. 

REEVES, L. 1997. Construct validity of the motor profile of preschool children with speech

language delays: Component of the early screening profiles. Perceptual and Motor Skills, 

81:335-343. 

REVIE, G. & LARKIN, D. 1993. Looking at movement; problems with teacher identification of 

poorly co-ordinated children. The ACHPER National Journal:4-7, Summer. 

RICHARDSON, B.D. 1978. Growth patterns of South African children: an overview. South 

African Journal of Science, 74:246-249. 

ROBERTON, M.A. 1982. Describing "stages" within and across motor tasks. (In J.A. Kelso & 

J.E. Clark., eds. The development of movement control and co-ordination. NY: Wiley. p. 294-

307.) 

SAAKSLAHTI, A., NUMMINEN, P., NIINIKOSKI, H., RASK-NISSILA, L.; VIIKARI, J., 

TUOMINEN, J. & V ALIMAKI, I. 1999. Is physical activity related to body size, fundamental 

motor skills, and CHD risk factors in early childhood? Pediatric Exercise Science, 11 :327-340. 

SEAMAN, J.A. & DEPAUW, KP. 1989. Los Angeles Unified School District Adapted Physical 

Education Assessment Scale (APEAS). (In Seaman, J. A. & DePauw, KP. The new adapted 



References 116 

physical education: a developmental approach. 2nd ed. Mountain View, CA: Mayfield. p. 167-

224). 

SEEFELDT, V. & HAUBENSTRICKER, J. 1982. Patterns, phases or stages: and analytical 

model for the study of developmental movement. (Jn J.A.S. Kelso & J.E Clark., eds. The 

development of movement control and co-ordination. NY: Wiley. p. 309-318. 

SLAUGHTER, M.H.; LOHMAN, T.G. & MISNER, J.E. 1980. Association of somatotype and 

body composition to physical performance in 7-12 year old girls. Journal of Sports Medicine, 

20: 189-198. 

STRAND, B. & ROESLER, K. 1999. Calorie education: a new plan of study in physical 

education. Journal of Physical Education, Recreation and Dance, (70),9:46-52. 

TAGGART, A. & KEEGAN, L. 1997. Developing fundamental movement skills in outdoor 

settings: Three case studies of children playing. The ACHPER Healthy Lifestyles Journal, 

44(4):11-17. 

THOMAS, J.R. 1999. McCloy research lecture: children's control, learning, and performance of 

motor skills. Research Quarterly for Exercise and Sport, 71(1): 1-9. 

THOMAS, J.R. & FRENCH, K.E. 1985. Gender differences across age in motor performance: A 

meta-analysis. Psychological Bulletin, 98:260-282. 

THOMAS, J.R.; THOMAS, K.T. & GALLAGHER, J.D. 1993. Developmental considerations in 

skill acquisition. (In Singer, R.N.; Murphey, M. & Tennant, L.K., eds. Handbook of Research on 

Sport Psychology. NY: Macmillan. p. 73-105). 

TUCKER, L.A. & HAGER, R.L. 1996. Television watching and muscular fitness of children. 

Perceptual and motor skills, 82: 1316-1318. 

ULRICH, D.A. 1985. Test of Gross Motor Development. Austin, TX: Pro-Ed. 201 p. 

ULRICH, B.D. 1987. Perceptions of physical competence, motor competence and participation 

in organized sport: Their interrelationships in young children. Research Quarterly for Exercise 

and Sport, 58(1):57-67. 

ULRICH, B.D. & ULRICH, B.A. 1985. The role of balance in performance of fundamental 

motor skills in 3, 4, and 5 year old children. (In J.E. Clark & J.H. Humphrey., eds. Motor 

development: current selected research. Vol. 1. Princeton, NJ: Princeton. p. 87-97.) 

VAN GELDER, W. & SCHWEITZER, H. 1999. Onderwijsgeschikte Motorische Test (OMT) 

van van Gelder en Schweitzer. Groningen: Stichting "Motorische Remedial Teaching in 

Beweging". 45 p. 



References 117 

VAN MILL, E.G.H., GORIS, A.H.C. & WESTERTERP, K.R. 1999. Physical activity and the 

prevention of childhood obesity - Europe versus the United States. International Journal of 

Obesity, 23(3):S41-S44. 

WALKLEY, J; HOLLAND, B; TRELAAR, R. & PROBYN-SMITH, H. 1993. Fundamental 

motor skill proficiency of children. The ACHPER National Journal, 11-14, Spring. 

WALKLEY, J.W. & KELLY, L.E. 1989. The effectiveniess of an interactive videodisk 

qualitative assessment training progra!11. Research Quarterly for Exercise and Sport, 60(3):280-

285. 

WERDER, J.K. & BRUININKS, R.H. 1988. Body Skills. A Motor Development Curriculum for 

Children. Circle Pines, MN: American Guidance Service. 143 p. 

WILLIAMS, H.G.; FISHER, J.M. & TRITSCHLER, M.S. (1983). Descriptive analysis of static 

postural control in 4, 6 and 8 year old normal and motorically awkward children. American 

Journal of Physical Medicine, 62(1): 12-26. 

WILLIAMS, C.L.; SQUILLACE, M.M.; BOLLELLA, M.C.; BROTANEK, J.; CAMPANARO, 

L.; D' AGOSTINO, C.; PFAU, J.; SPRANCE, L.; STROBING, B.A.; SPARK, A & BOCCIO, L. 

1998. Healthy Start: a comprehensive health education program for preshool children. Preventive 

Medicine, 27(2):216-223. 

WOLF, M. 1993. Childhood obesity. Parents, 68(11):90-94. 



Addenda 

I 



GUID~ FOR CONTRIBtmONS 

The African Journal for Physical, Health Education, Recreation and Dance (AJPHERED) is a refereed journal CSlablished ro: 

i) Provide a forum for physical educators, heallh educators and dance specialists and other related professionals in Africa 
(including sporu) the opportunity to report their research findings based on the African selting and also exciwlge ideu 
among themselves. 

ii) Afford the professionals and interested individuals in these disciplines the opponunity ro learn more about tbe 
pracaces of the disciplines in the different pans of the continent. 

iii) Allow the rest of the world to learn more about the practices of the disciplines in Africa. 

AJPHERD publishes researchers that connibute to knowledge and develop theory either u new information, reviews, confirmation 
of previous findings, application of new teaching/coaching techniques and research notes. All manuscripts should be sem ro the 
Editor-In-Chief. These must represent original works which have not J-:CD submitted or published elsewhere. Authors are normally 
advised about the decision on their manuscripts within 90 days. Authors fire, however. reminded to return tbc revised edition 
soonest. 

Preparatjon of Manuscrtms 

Authors should submit three copies of the manuscripts written in English and typed double space on one side wim generous 
margins. In general. manuscripts should not exceed 10 pages on A-4 size paper including a concise absttact of not more than 200 
words. Diagrams, tables. chans and plates should be simple and appear at the appropriate positions in the text. Longer manuscripts 
may be accepted for multiple srudies and reviews. Key words must be included at the end of the absttact. 

The first page of the paper should show the title, author's name/authors names and addresse(s). Authors are advised to include their 
telephone numbers. Fax numbers and e-mail addresses. Multiple authors should be listed in order of proportionate worlc 
commitment. The next page of the manuscript should begin with the title, absttact and introduction in that order. All manuscripts 
must conform to the Publication Manual of the American Psychological Association (4th cd). Manuscripts deviating from the 
recommended format will neither be reviewed nor returned. On final acceptanec of a manuscript, the author(s) will be requested to 
submit a computer disk with file stored in Microsoft Word 5.1, Word Perfect 5.1 MS-DOS. The order of submitted manuscripts is 
(I) title page (2) abstract (3) text including tables, figures etc. (4) references, and (5) author notes (if any). 

Pr00Cuadin1 

The author may receive page proofs for corrections when necessary l:tfore publication. In case of multiple authors, proofs will be 
sent to the first listed author unless otherwise advised. Proofreading of manuscripts should be thoroughly done. 

Copyri&tit and Pcnniuion to Reprint 

LAP Publications Lid holds the copyright for AJPHERD. In keeping with copyright law, authors may be required whenever legally 
possible, to assign the copyright of accepted manuscript to LAP Publications Lid. This ensures that both the publishers and the 
authors arc protected from misuse of copyright materials. Permission requests for copyright should be addressed to the Ediror-in
Chicf. 

Bcprjnts 

No charge is made for publication in AJPHERD. On publication, a copy of AIPHERD e'ontaining the article of the author will be 
sent to the author and in case of multiple authors, to the principal author. 

Corrcsppndcncc 

All correspondence concerning manuscripts and editorial materials should be directed to the Editor-in-Chief, Professor L.O. Amusa. 
Department of Physical Education, University of Botswana, Private bag 0022, Gaborone, Botswana. (e-mail:AmYSa@noka.ub.bw) 
or to any member of the Editorial Committee nearest to you. 



South Ajrzcan Journal for Research m Sport. P}ryszcal Education and Recreatzon 

INFORMA .. TION FOR AUTHORS 

The South African Journal for Research in Sport. Physical Education and Recreation is 
published by the Southern African Alliance for Sport Science, Physical Education and 
Recreation. Contributions from the fields of Spon Science, Movement Education, 
Recreation/Leisure Studies, Exercise Science and Dance Studies will be considered for 
publication. The anicles submitted will be administered by the appropriate Review Editor and 
evaluated by two or more referees. The decision as to whether a particular article is to be 
published or not, rests with the Editorial Board. 

SUBMISSION 

Manuscripts should be typed with one and a half spacing in 12-point Times New Roman 
letter size and printed on A4-size white paper in laser quality. The original manuscript 
(clearly indicated) and four copies of the manuscript must be submitted. Length must not 
exceed 20 pages (tables, figures, references, etc. included). Original manuscripts may be 
submitted in English or Afrikaans and should be sent to: 

The Editor . 
S.A. Journal for Research in Sport, 

Physical Education and Recreation 
Department of Sport Science 
Private Bag X 1 
7602 Matieland, STELLENBOSCH 
Republic of South Africa 

CONDITIONS 

Editorial Office 
Tel: 021-808 491514724 
Fax: 021-808 4817 
E-mail: fjgvdm@maties.sun.ac.za 

A signed declaration in respect of the originality must accompany each manuscript. On 
submission of the manuscript, the author shall present a written statement that the article has 
not been published or is not being presented for publication elsewhere. The author should 
also ensure that the LANGUAGE of the manuscript has been thoroughly edited at the time of 
submission. The name, address and telephone number of the person who has done the 
language editing must be provided. On receiving a written notification from the Managing 
Editor that the article has been accepted, a final hard copy of the manuscript and a diskette 
(virus checked) should be submitted using MS WORD, Office 97 as a DOC-file (see Figures). 
It can also be send per e-mail as an attached file. 

PREPARATION OF MANUSCRIPT 

Title page 

The first page of each manuscript should indicate the title in English and Afrikaans (wiIJ be 
translated for foreign authors), the names (title, first name and other initials, surname) of the 
author(s), the telephone numbers (work & home), facsimile number, e-mail address (if 
available) and the jiei'd of study. The mailing address of the first named author and the 
institution where the work was conducted should be provided in full. A short title of not more 
than 45 characters, including the spaces, should be provided for use as a running head. 



South Afr1can Joumaijor Research m Sport, Physical Education and Recreat1on 

Abstract 

Each manuscript must be accompanied by an abstract of approximately 150-200 words in 
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