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Abstract

The purpose was to determine the level of agreement between
the Motoriktest fiir Vier- bis Sechsjdhrige Kinder [MOT 4-6]
and the Movement Assessment Battery for Children [M-ABC].
48 preschool children participated in the study (Mean age = 5
years, 6 months, SD = 3 months). There was high classification
agreement (90%) between both tests. A Kappa correlation coef-
ficient (0.67) provided moderately strong support for convergent
validity. Less agreement was shown in identification of motor
difficulties (58%). This was reflected by lower correlation coef-
ficients on the fine movement cluster and test item level. The
MOT 4-6 showed values within the range of similar movement
skill performance assessment protocols. Because of its specific
focus it may be of meaningful value to assess movement skill
competence in typically developing preschool children (ages 4
to 6).
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Introduction

Fundamental movement skills [FMS] form the basis for
daily living as well as for participation in physical activi-
ties. Young children already benefit from good coordina-
tion and control of movement when engaged in physical
activity, play, sports and social interactions (Larkin and
Summers, 2004). Although motor development is a proc-
ess continuing throughout life, early childhood is the
optimal phase to learn and develop FMS (Gallahue and
Ozmun, 2006). This development is established through
an interactive process of aspects related to the individual,
the task and the environment (Newell, 1985). These as-
pects include biological and other personal variables
(physical growth, maturation, gender, motivation), envi-
ronmental variables (neighborhood surroundings, socio-
economic status [SES], socializing agents), variables of
practice (experience, exercise) and task variables (Bar-
reiros, 2008).

During the past decades, motor development re-
search has primarily focused on motor impairment among
children (Yoon et al., 2006), for which various assessment
tools have been developed. These tools usually assess
quantitative aspects of movement skill tasks and focus on
the children’s skill performance which reflects the “prod-
uct’ of the movement on the performed task. Mostly these
tools specifically focus on early detection and charting of
deficits in the development of the perceptual-motor sys-

tem (Bruininks and Bruininks, 2005; Henderson et al.,
2007; Smits-Engelsman et al., 1998; Zimmer and Vol-
kamer, 1987). Other tests assess the qualitative aspects of
the movement skill tasks and focus on the movements of
the children’s body parts during task performance which
emphasizes on the ‘process’ of the movement task
(Burton and Miller, 1998). These tools help to identify
difficulties in the children’s movement behavior itself. In
the school context, a third kind of assessment tool has
been developed: pupil monitoring instruments (SIG,
2005; van Gelder and Stroes, 2002). These tools are used
to control to what extent individual preschool children
meet the curricular developmental goals. A number of
these tools are currently used by Flemish preschool teach-
ers to follow up children’s individual progress in move-
ment skills. The advantage of these instruments is that
they show individual task shortcomings. The disadvan-
tage is that they do not provide a general estimate of the
child’s developmental movement skill status. The oppor-
tunity to centralize these data to obtain an overall view of
movement skill development among preschool children
has remained largely unexplored.

As stated before, structured child assessment
would be valuable because movement skill performance
assessment in preschool children contributes to an early
and broad insight to children’s movement skill develop-
ment. Movement skill assessment tools might provide
additional information on children’s movement skill diffi-
culties and effectiveness.

To monitor and assess movement skill develop-
ment and performance in individual children as well as in
larger samples of the population, reliable and valid in-
struments are required. Van Waelvelde et al. (2007) indi-
cate that movement skill assessment of preschool children
is a topic of research that can benefit from additional
independent validity and reliability studies of currently
used assessment protocols for various populations. This
study therefore compares (a) the MOT 4-6 and (b) the M-
ABC assessment protocol’s results. Both assessment
protocols are included in the non-limitative list of motor
assessment protocols of the Belgian social security ser-
vice (RIZIV, 2002). Their characteristics will be briefly
discussed.

The MOT 4-6 (Zimmer and Volkamer, 1987) has
promising assets to be used in fieldwork. The assessment
protocol is accessible, easy to use and specifically de-
signed for preschool children. The tool has a high assess-
ment protocol efficiency which becomes evident by its
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favorable assessment protocol item/time proportion. The
substantial number and broad spectrum of assessment
protocol items included in the MOT 4-6 meets one of the
assessment tool criteria as outlined by Netelenbos (2001).
Another advantage of the protocol is that gross as well as
fine movement skill assessment items have been included,
which completes the physical activity (PA) related skill
practice. However, subscales for fine and gross movement
skill performance are not included in the MOT 4-6 proto-
col. The assessment protocol’s specific preschool child
orientation is reflected by the attractive character of as-
sessment protocol items and the variation in the order in
which different tasks follow one another during the as-
sessment. The absence of an English translated version
creates a language barrier that may have led to limited
assessment protocol use. Following this limitation, very
few additional studies have been performed on the psy-
chometric qualities of the assessment protocol including
validity and reliability studies. Except for the data pro-
vided in the MOT 4-6 assessment protocol manual, fur-
ther psychometric data is scarce (Cools et al., 2009a).

M-ABC assessment protocol (Henderson and
Sugden, 1992), on the contrary, is widely used in move-
ment skill assessment among young children. For this
tool, more extensive research on psychometric qualities is
available (Barnett and Henderson, 1998). One of the main
reasons for this availability of research is the M-ABC’s
international character. We decided to compare the MOT
4-6 protocol with the M-ABC protocol because the latter
is widely used.

The aim of this study was to examine the screen-
ing agreement between the MOT 4-6 (Zimmer and Vol-
kamer, 1987) and the M-ABC assessment protocol
(Smits-Engelsman, 1998). This study investigated con-
vergent validity between the fine, gross and total move-
ment skill scores. Agreement on identification of children
with motor difficulties was investigated and individual
assessment protocol item correlations were used to clarify
possible assessment protocol differences. Additionally,
discriminant validity between gross and fine motor con-
structs and the total scores within each assessment proto-
col were studied. Research on usability of psychomotor
assessment protocols in Flemish preschool children is
scarce and limited (Vanvuchelen, 2005). Therefore, this
study also aimed to fill up this gap.

Methods

Participants
In this study, 48 preschool children (23 girls, 25 boys)

between 5 and 6 years of age agreed to participate (Mean
age = 5 years 6 months, SD = 3 months) (The data was
collected in March 2006).

A cluster sample of children from two Flemish pre-
schools was invited for participation. They were individu-
ally assessed with both assessment protocols at a one
week interval. A criterion for inclusion was that children
had to be free from any apparent developmental disabil-
ity. Well informed teachers confirmed that all participants
met this criterion. Since none of the instruments provided
separate normative data for males and females, boys as
well as girls were invited to participate. Prior to the as-
sessment, parent’s informed consent and children’s assent
was obtained. Only a few parents did not give consent for
the assessment of their child. These children did not per-
form the assessment protocol but there was no reason to
believe this biased the sample. The study design (assess-
ment of children with a one week interval) did not allow
re-invitation of preschool children absent on the day of
assessment. The study was approved by the university’s
medical ethical committee.

Instruments

The MOT 4-6 as well as the M-ABC are branches
of the Oseretsky assessment family tree (Simons, 2004).
The two assessment tools include both fine and gross
movement skill assessment protocol items and refer to a
norm. The composite or total scores are summed assess-
ment protocol item scores and represent an estimation of
the children’s movement skill performance (Burton and
Miller, 1998). For both instruments the standardized
manuals include exact descriptions of each item: task
description, required material, assessment protocol in-
structions, specific simple instructions for the child and
specific rating scales. Brief descriptions of the MOT 4-6’s
and M-ABC’s assessment protocol items are shown in
Table 1.

Motoriktest fiir Vier- bis Sechsjdhrige Kinder
[MOT 4-6] (Zimmer and Volkamer, 1987). The MOT 4-6
includes 18 items that are divided into four major per-
formance areas: (a) stability, (b) locomotion, (c) object
control and (d) fine movement skills. The assessment
protocol primarlily identifies a child’s developmental
movement skill status at an early age (Bds, 2001). Addi-
tionally, the assessment protocol creates an opportunity
for early detection of motor difficulties (Zimmer and
Volkamer, 1987). The authors argued that preschool chil-
dren need a specific pedagogical approach differing from
primary school children and therefore limited the age
range of the assessment protocol to children between 4
and 6 years of age. As described in the assessment

Table 1. Test item description of the MOT 4-6 and the M-ABC (age band one: 4 to 6 y)

| MOT 4-6 M-ABC (age band one) |
1. Forward jump in a hoop / 10. Collecting matches * 1. Posting coins in a bank box*
2. Forward balance # 11. Passing through a hoop # 2. Threading beads*
3. Placing dots on a sheet* 12. Jumping in a hoop on 1 foot, standing on 1 leg# 3. Drawing a line into a trail*
4. Grasping a tissue with toes* 13. Catching a tennis ring # 4. Catching a bean bag #
5. Sideward jump # 14. Jumping Jacks # 5. Rolling a ball into a goal #
6. Catching a stick # 15. Jumping over a cord # 6. Standing on one leg #
7. Carrying balls from box to box # 16. Rolling around the length axe of the body # 7. Jumping over a cord #
8. Reverse balance # 17. Standing up holding a ball on the head # 8. Walking heels raised on a line #
9. Throwing at a target disk # 18. Jump and turn in a hoop #

# = Gross Motor skill test item, * = Fine Motor skill test item, / = Test item not rated because it was used to accustom the child to the test situation.
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protocol manual, presentation of subsequent items of the
different movement skill performance areas are alternated
in order to guarantee maximum appeal. Zimmer and Vol-
kamer (1987) reported high test and retest reliability (r =
0.85), high split-half reliability (o = 0.80), as well as high
internal consistency (o = 0.81). High concurrent validity
with Kiphard and Shilling 's Korper Koordinationtest
[KTK] (1974) was also reported (r = 0.78).

Movement Assessment Battery for Children [M-
ABC] (Dutch version) (Smits-Engelsman, 1998). The M-
ABC includes eight individual assessment protocol items
that assess children’s fundamental movement skill per-
formance over three movement skill categories: (a) bal-
ance skills, (b) ball skills and (c) manual dexterity skills.
The checklists that are included in the M-ABC assessment
protocol are outside the scope of this article and will not
be discussed. Henderson and Sugden (1992) and Smits-
Engelsman (1998) state that the assessment protocol may
be used for: (a) screening or identifying children for spe-
cial services, (b) clinical exploration, intervention plan-
ning and program evaluation and (c) description of the
delay’s magnitude. The assessment protocol has four age
bands that allow assessment protocol use for children
between 4 and 12 years of age. All children in this sample
were assessed with the assessment protocol items from
the first age band (4 to 6 years). In addition to data on
reliability and validity presented in the assessment proto-
col manual (Smits-Engelsman, 1998), elaborate research
on reliability and validity has been reported (Cools et al.,
2009a). Van Waelvelde et al. (2007) showed low agree-
ment between PDMS-2 and M-ABC on identification of
motor difficulties (Cohen's kappa = 0.29) and high corre-
lation between the assessment protocols' total scores (r; =
0.76) for children from a clinical setting. Lower correla-
tions were shown between both assessment protocol’s
fine motor subscores (r; = 0.48) than between their re-
spective gross motor (ry = 0.71) subscores. Croce, Horvat
and McCratty (2001) showed high concurrent validity
correlation coefficients between M-ABC and Bruininks-
Oseretsky assessment protocol (Pearson r = 0.77 to 0.79
for 5 to 6 year olds), as well as high test and retest intra-
class correlation coefficients [ICC] across one week (.98
for 5 to 6 year-olds). Agreement on test-retest perform-
ance across one week for classification above or below
the 15™ percentile cut-off was 78% (Henderson and Sug-
den, 1992). Chow and Henderson (2003) showed high
test-retest reliability ICC’s (0.77 in 4- to 5-year-old pre-
school children). Suitability of USA norms was found not
to be stable across children of all ages, e.g. adjustments
are needed to assess 5 but not 4 year old typical preschool
children in Flanders (Van Waelvelde et al., 2008).

Scoring details

The children’s performance on each MOT 4-6 assessment
protocol item is converted into scores ranging from 0
(skill not mastered) to 2 (skill mastered). The total motor
score resulted from adding up all item scores and generat-
ing a score out of a possible total of 34. The higher the
children scored on the MOT 4-6 assessment protocol, the
higher their movement skill level. The most important
conversions for the total score were: (a) percentiles and

(b) Motor Quotients (MQ).

Each M-ABC assessment protocol item was rated
on a 6-point rating scale in which 5 equaled the weakest
performance and 0 equaled the best performance. The
Total Impairment Score (TIS) on the M-ABC assessment
protocol resulted from adding up all item scores, generat-
ing a possible total score of 40 and expressed the child’s
skill mastery level. In contrast with the scoring on the
MOT 4-6, achieving higher scores on the M-ABC indi-
cated weaker movement skill development. Apart from
the total impairment score, three profile scores of the
categories: (a) balance skills, (b) ball skills and (c¢) manual
dexterity skills provided more specific information on
skill performance. Negative correlation coefficient values
between the assessments with both assessment protocols
were expected because of the MOT 4-6’s and M-ABC’s
contrasting score system (high movement performance
was represented by high scores on the MOT 4-6 and low
scores on the M-ABC). In this study, both assessment
tools were used to screen children’s movement skill per-
formance. MQ and TIS were calculated respectively for
the MOT4-6 assessment protocol and the M-ABC as-
sessment protocol.

Procedure

Each child was assessed individually in a separate
room to conform to assessment protocol instructions. The
assessments were administered at a one week interval,
once with the MOT 4-6 assessment protocol and once
with the M-ABC assessment protocol. The order of ad-
ministering the two assessment protocols was counterbal-
anced for the children of the two schools. Both assess-
ment tools were used in accordance with the directions
specified in the manual and performed by two trained
examiners. As described in the respective assessment
protocol manuals, administering time for the MOT 4-6
was about 15 to 20 minutes and about 20 to 30 minutes
for the M-ABC assessment protocol. For both assessment
protocols high interrater reliability correlation coefficients
were reported (r mapc >.85, T mor 46 = -93) (Smits-
Engelsman, 1998; Cools et al., 2009b).

Data Analysis

Descriptive statistics were used to show children’s
movement skill performance. Distribution of total scores,
classification of children in movement skill categories as
well as variance of total scores, motor quotient [MQ] and
total impairment score [TIS] were reported. Assignment
of children to movement skill categories was based on
normative data from the assessment protocol manuals. To
estimate the level of agreement between the assessment
protocols, children were divided into two groups based on
each assessment protocol’s cut-off scores: (a) children
with scores at or below the 15™ (M-ABC) and 16™ (MOT
4-6) percentile, (b) children with scores above these cut-
off scores. The level of agreement between the assess-
ment protocols was examined in dichotomy using a
Cohen’s kappa statistic.

Intra- and inter-test score correlations were proc-
essed using correlation coefficients. For total scores,
Pearson correlation coefficients were used because as-
sumptions for normality were met. For clustered scores,
Spearman rank correlation coefficients were used because
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assumptions for normality of data were not met. Spear-
man Rank correlation coefficients were also used on as-
sessment protocol item level following the ordinal nature
of the scaled scores on assessment protocol item level. To
obtain fine and gross movement cluster scores from the
MOT 4-6 and M-ABC additional aggregated scores were
required. Procedures were adopted from a similar study
(Van Waelvelde et al., 2007) which clustered and added
up scores related to gross motor main actions and item
scores related to fine motor main actions. Cluster scores
were aggregated based on the suggested classification of
assessment protocol items shown in Table 1. The authors
of the MOT 4-6 suggested a categorization of assessment
protocol items based on the main action of the skill per-
formed in each assessment protocol item (Zimmer and
Volkamer, 1987). Assessment protocol item 3 (placing
dots), 4 (grasping tissue with toe) and 10 (collecting
matches) were indicated as fine motor skills and assess-
ment protocol item scores were added up to a fine motor
component (MOT 4-6 FM). The remaining MOT 4-6
assessment protocol items were added up to a gross motor
component (MOT 4-6 GM). Van Waelvelde et al. (2007)
proposed that the M-ABC assessment protocol’s manual
Dexterity cluster score may represented the M-ABC as-
sessment protocol’s fine motor score (M-ABC FM) and
the sum of the ball skills and balance score may represent
the M-ABC assessment protocol’s gross motor score (M-
ABC GM). Finally, the MOT 4-6’s individual assessment
protocol scores were compared to each M-ABC cluster
score. To reduce type I errors P-value was set to p <.01.

Results

Prior to the analysis of performance data, possible school
effects on preschool children’s performance were veri-
fied. Children’s performances did not differ significantly
between the two schools (t mor 4.6 = 0.59, 1n8; t Mapc = -
1.42 , ns).

Table 2. Classification of children in different performance
categories of the MOT 4-6 and the M-ABC (n = 48).
MOT 4-6 / M-ABC MOT 4-6 M-ABC
1 Conspicuous/ Motor impaired 2 (4.2%) 2 (4.2%)

2 Under average / At risk 9 (18.8%) 6 (12.5%)
3 Average / Normal 36 (75.0%) 40 (83.3%)
4 Good / - 1(2.1%)

5 Very good / - 0

Distribution of children’s movement performance

The children’s MOT 4-6 mean performance was 19 (SD =
4.8) with a range between 4 and 27. Children’s M-ABC
mean performance was 5 (SD = 4.6) with a range between
0 and 21. Children were classified using the specific cate-

gorization of each assessment protocol. These results are
shown in Table 2. The M-ABC did not subdivide children
scoring above the 15™ percentile cut-off, thus the catego-
ries ‘good’ and ’very good’, which occurred in MOT 4-6
classification, were marked grey for the M-ABC. Differ-
ences appeared in classification of children in the catego-
ries 1, 2 and 3 for both assessment protocols. In addition,
inconsistency appeared in category 1 as each assessment
protocol identified two children in the category ‘con-
spicuous / motor impaired’, but these were different chil-
dren for each assessment protocol. Following the differ-
ence in classification categories, it was recommended to
convert these data into more comparable categories such
as using a cut-off score to identify motor difficulties (as
presented in Table 3).

Table 3. Number of children meeting the MOT 4-6’s and M-
ABC’s own pass/fail criteria.

M-ABC
<Pc15™ >Pc15™ Total
= <Pcl6” 7 4 11
g 3 >pc16® 1 36 37
Total 8 40 48

Agreement on movement skill performance classifica-
tion between MOT 4-6 and M-ABC

Results of classification by each assessment protocol’s
individual cut-off score were shown in Table 3. A
Cohen’s kappa of 0.67 (95% CI between 0.41 and 0.93)
provided moderate support for identification of motor
difficulties between the MOT 4-6 and the M-ABC. The
composite proportion of agreement between the identifi-
cation of the MOT 4-6 and the M-ABC was 90% (95% CI
between 77% and 96%). Agreement of each category was
88% for classifying children above and 58% for classify-
ing children below each assessment protocol’s individual
cut-off score.

Values of correspondence within and between the
MOT 4-6 and M-ABC scores and subscores
Correlations within and between the various scores and
subscores of the MOT 4-6 and M-ABC are shown in
Table 4. Respective high (for gross motor subscore) and
moderate (for fine motor subscore) correlation coeffi-
cients supported construct validity of the assessment pro-
tocols. The absence of correlation between the fine and
gross motor subscores of each assessment protocol sup-
ported discrimination between fine and gross constructs.
A moderate correlation coefficient between the to-
tal scores (r = - 0.68, p < 0.01) supported correspondence.
Forty-six percent of the variance in children’s perform-
ance on the MOT 4-6 was explained by the children’s

Table 4. Values of Correlation Coefficients between clustered scores of the MOT 4-6 and the M-ABC (n = 48).

MOT 4-6 GM MOT 4-6 FM M-ABC TOTAL M-ABC GM M-ABC FM
MOT 4-6 TOTAL 95%* A3%* -.68%* -.50%* -.33%
MOT 4-6 GM 18 -.64%* -.54%* -37*
MOT 4-6 FM -.05 -.07 -29%
M-ABC Total 90%* A6%*
M-ABC GM 14

** p<0.01. * p <0.05, MOT 4-6 GM = sum of Gross Motor item scores of the MOT 4-6 (2,5,6,7,8,9,11,12,13,14,15,16,17,18); MOT 4-6
FM = sum of Fine Motor item scores of the MOT 4-6 (3,4,10); M-ABC GM = sum of Gross Motor subscores of the M-ABC (subscore ball
skills + balance); M-ABC FM = Fine Motor subscore of the M-ABC (subscore dexterity)
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Table 5. Correlations between the MOT 4-6’s 17 skill item scores and the M-ABC’s 3 cluster scores.

Manual dexterity Ball Skills  Balance
Forward Balance ns ns ns
Placing Dots ns ns 310 **
Grasping ns ns ns
Sideward Jump ns ns - 431%*
Catching a Stick ns ns ns
Run ns =319 ** ns
Reverse Balance ns ns ns
Throw ns ns ns
Collect Matches -.387 * ns ns
Passing through a hoop -.339 ** ns ns
One Leg Stand ns ns - 483 *
Catch ns - 487 ns
Jumping Jacks ns ns ns
Height Jump - 349 ** -.435* -.654 *
Body Roll ns ns ns
Stand Up ns ns - 373 %
Jump Turn ns ns -A417*

**p <0.01, * p<.05, ns = non significant.

performance on the M-ABC. Moderate correlation coeffi-
cients supported correspondence between each assess-
ment protocol’s gross motor scores. Forty percent of the
variance in children’s performance on gross movement
skill tasks of the MOT 4-6 was explained by their per-
formance on gross movement skill tasks of the M-ABC.
Correspondence between the assessment protocols’ fine
movement skill scores was supported by low correlation
coefficients. Fifteen percent of the variance in children’s
performance on the fine movement skill tasks of the MOT
4-6 was explained by their performance on the fine
movement skill tasks of the M-ABC.

Values of correspondence between and within item
scores of the MOT 4-6 and M-ABC cluster scores

Table 5 shows correlation coefficients between individual
test item scores (MOT 4-6) and cluster scores (M-ABC).
No significant correlation coefficients and low correlation
coefficients provided very limited support for correspon-
dence between test items scores (MOT 4-6) and cluster
scores (M-ABC). Inconsistency in the correlation between
the fine movement skill test items (MOT 4-6) and the fine
movement skill cluster (M-ABC) appeared. A moderate
correlation coefficient supported correspondence between
the ‘collecting matches’ item (MOT 4-6) and the manual
dexterity cluster (M-ABC) but no support was found
between the ‘placing dots’ item (MOT 4-6) and the dex-
terity cluster (M-ABC). Among the gross motor skill
performances some inconsistencies appeared as well.
Significant correlation between the ‘height jump’ item
(MOT 4-6) and the ball skill cluster (M-ABC) provided
moderate support for correspondence. Support for corre-
spondence was found between the ‘catching’ skill item
and the ball skill cluster score (M-ABC). This was not the
case not for the ‘throwing’ item (MOT 4-6). Finally, con-
flicting results also appeared in the correlation coeffi-
cients between the balance related test items (MOT 4-6)
and the balance cluster (M-ABC). The ‘forward-’ and

‘reverse balance’ test items (MOT 4-6) in particular
showed no correlation with the balance skill cluster (M-
ABC) and thus correspondence was not supported.

Discussion

Inter-test results showed moderately strong support for
correspondence of results between the MOT 4-6’s and M-
ABC’s total scores as well as for the gross and fine
movement skill cluster scores. Low agreement and incon-
sistencies existed between the MOT 4-6’s item scores and
the M-ABC’s cluster scores. Intra-test correlation coeffi-
cients showed comparable results on the MOT 4-6’s and
M-ABC’s gross (high) and fine (moderate) movement
skills. The absence of correlation between fine and gross
movement skill clusters provided support for discrimina-
tion between fine and gross motor constructs. Results also
showed a high proportion of agreement (90%) in classifi-
cation of children. A moderately strong correlation (Kap-
pa = 0.67) was shown for identifying children with
movement skill difficulties. There was higher classifica-
tion agreement above than below each test’s cut-off score.
In addition, this agreement was absent when children
were further classified as motor impaired (category con-
spicuous/motor impaired).

Correlation coefficients between the MOT 4-6 and M-
ABC have shown to be within the range of the M-ABC’s
test comparisons with other assessment tools such as the
PDMS-2 (Peabody Developmental Motor Scales-2), BOT
LF (Bruininks Oseretsky Test Long Form), BOT SF (Bru-
ininks Oseretsky Short Form), VMI (Test for Visual mo-
tor integration), COMPS (Clinical Observation of Pos-
tural and Motor skills) and KTK (Kérperkoordinations
Test fiir Kinder) (range between 0.23 and 0.90) (Croce et
al., 2001; Larkin and Rose, 2005; Smits-Engelsman et al.,
1998; Van Waelvelde et al., 2007). Differences in ex-
plained variance and low to moderate correlations con-
firm earlier concern on the difficulty of the use of move-
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ment skill performance tests. The human motor system
includes a larger number of mutually independent skills.
Therefore, assessment protocols should include a substan-
tial number of movement skills (Netelenbos, 2003).

Results have shown moderate correlation between
the MOT 4-6’s and M-ABC'’s total scores as well as in the
dichotomy in classification of children with motor diffi-
culties. This result supports convergent validity and indi-
cates that the tests measure similar constructs. The inter-
pretation of this result can go in two directions. One ex-
planation is that the correlation reflects the tests’ overlap
in content and supports the assumption that movement
skill tasks are dependent upon more than one factor
(Fleishman 1978). The alternative explanation is that the
extent of common variance supports the assumption of a
factor that underlies a ‘general motor ability’ as described
by Burton and Rodgerson (2001). The correlation be-
tween the gross movement skill cluster scores (MOT 4-6 /
M-ABC) provided moderate evidence for convergent
validity. The fine movement skill scores were less highly
correlated and provided much smaller evidence for con-
vergent validity. The small number of fine movement
skill tasks included in both tests and the variety in scope
of the tasks influenced strength of correlation. For exam-
ple, low inter-correlation could be attributed to the differ-
ence in the principal movement action between the ‘plac-
ing dots’ item (MOT 4-6) and the ‘drawing a bicycle trial’
(M-ABC).

In this study, results have shown that more chil-
dren with difficulties were identified with the MOT 4-6
test in comparison to the M-ABC. Smits-Engelsman
(1998) argued that tests based on a sample of German
children (such as the KTK test) seemed to be more sensi-
tive than the M-ABC and consequently overestimated
Dutch children’s movement skill competence. Contrasting
to this, Van Waelvelde et al. (2008) concluded that the M-
ABC overestimated 5-year-old Flemish children’s per-
formance and thus the M-ABC was shown to identify less
children with motor difficulties than was expected. Forth-
coming, it is not recommended to accept the premise that
German normative data overestimate Flemish children’s
performances. The disagreement between assessment
tools in detection of motor impairment might also par-
tially be attributed to the various cut-off scores used for
identification by the different motor tests (Larkin and
Rose, 2005). These findings also support the concern of
low agreement between assessment tools on the identifi-
cation of children with motor difficulties (Maeland,
1992). We must acknowledge that these results have
pointed out a difference in sensitivity between the MOT
4-6 and M-ABC assessment protocols in classification of
motor impaired children as well as children with move-
ment difficulties. It also underlined the necessity to refer
children, who fall into this category, for further special-
ized assessment and guidance. It also implicated that it is
not recommended to diagnose motor impairment from a
single movement skill performance test (Foulder-Hughes
and Cooke, 2003).

This result furthermore supported the premise that
motor behavior is not a unitary theme and may refer back
to Fleishman’s work on the dimensions of human move-
ment tasks (Fleishman, 1978). He classified movement

skill proficiency in smaller categories, as motor ability is
too broad as a category in his opinion. Factor analysis
revealed factor loadings for a specific movement skill task
in multiple ability categories (Hempel and Fleishman,
1955). The idea that motor skill proficiency consists of
various uncorrelated factors was also supported by the
results of this study. In addition, balance tasks frequently
generate incomparable test results (Geuze, 2003; Netelen-
bos, 2001). This implicates that general motor skill scores
used to express motor performance will always depend on
the type of balance skills that are included in the task.
Absence of significant correlation coefficients between
different balance skill tasks in this study supported this
finding. As shown in table 5, the patterns of correlation on
item and subscale level in general did not provide support
for the existence of a general motor ability factor. These
observations support findings of earlier studies comparing
different motor assessment tools (e.g. Smits-Engelsman et
al., 1998).

A moderately strong correlation coefficient be-
tween the MOT 4-6’s and M-ABC’s total test scores ne-
cessitate caution when interpreting assessment results.
High agreement on classification of children above the
cut-off for motor difficulties implies that the MOT 4-6
can be considered a suitable tool to examine a child’s
movement skill level when the children have a typical
developmental pattern. The differences found in this study
were mainly attributed to limited correlation on item
level, which represented task dependency of test perform-
ance. This was most explicit for balance skill tasks. The
limited correlation with the object control subscale, may
also be due to the limited number of items. Increasing the
number and variety of object control tasks may enhance
the protocols value. For that reason, Netelenbos (2001)
underlined the importance of including a sufficient num-
ber of test items from each movement skill area when
examining children’s movement skill performance. Fur-
thermore, it would be meaningful to further examine the
identification power of the MOT 4-6 in a sample of chil-
dren with suspected or already diagnosed motor difficul-
ties.

The results of this study underline that limitations
of the MOT 4-6 test were equal to those of the M-ABC
and other similar tests. Additionally, the difficulty for
tests to include the whole spectrum of the motor domain
is a restraining factor and requires awareness that results
rely on the movement tasks included in the respective test.
The findings in this study supported the relevance of the
factor ‘task constraint’ in Newell’s model (Newell, 1985)
on motor behavior and underline the importance of using
the same task performance results when comparing chil-
dren’s motor performance.

Conclusion

High classification agreement existed between the MOT
4-6 and the M-ABC. Additionally, moderately strong
correlation coefficients between the MOT 4-6’s and the
M-ABC'’s test scores supported convergent validity be-
tween the tests and provided evidence to consider the
MOT 4-6 of equal value in the range of motor tests. The
remarks on the validity of the movement skill tasks that
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have been expressed for the M-ABC test, also apply for
the MOT 4-6 test. However, as pointed out earlier the
MOT 4-6 has high test efficiency primarily due to the
number of tested items and the test time required to com-
plete the assessment. It may therefore be preferred over
the M-ABC to assess movement skill competence in typi-
cally developing preschool children. The use of a com-
posite score to express a child’s motor competence was
found to depend on the movement skill tasks included in
the tests. Therefore, it was suggested to label and organize
skill sets within the assessment according to functions in
movement skill competence studies as well as to consider
individual task performances of young children. The
identification disagreement of motor impairment implies
that single test use of the MOT 4-6 to diagnose motor
impairment in children is not recommended.
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Key points

e The Motoriktest fiir Vier- bis Sechsjdhrige Kinder
(MOT 4-6) showed values within the range of simi-
lar motor performance tests. Because of its specific
focus it may be of great value to assess movement
skill competence in typically developing preschool
children (ages 4 to 6).

e Children’s movement skill competence can be ex-
pressed as a single composite score. The results
from this study also support the use of composite
scores that include functional categorization (e.g. lo-
comotion, object control and stability).
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