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Abstract: The purpose of this study was to observe record and compare the children’s of early childhood performance of motor skills
of different nationalities from Greece, Albania and Sweden. Additionally to investigate differences in motor performance between boys
and girls and between age groups. The survey was conducted in the school years 2013-2014 and 2014-2015, and took place in the frame
of the student exchange program ERASMUS internships of Preschool Education, University of loannina. The sample consisted of 369
infants (187 boys, 182 girls) aged 66 + 7 months. The sample was selected according to the access that the team had in nursery schools
of loannina (N1 = 133), in Dervitsani (N2 = 131) Albania and Gothenburg (N2 = 105) of Sweden. The array of 18 different motor
activities for children aged 4-6 years old was used to investigate the toddlers’ degree of movement performance. They were used the
manufacturer’s instructions for the degree of movement performance and classification of the sample in different categories, while a
descriptive statistics and analysis of variance (Three Way ANOVA) took place for sex factors, age and region of origin. The results
showed that although there were differences in rates distributions and averages, there were no significant differences either between
children from the three countries or between boys and girls, however, there were in the age groups with older children who achieved
better rates.
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1. Introduction children’s physical, motor, emotional, social and
cognitive development [2, 5, 14-18]. Childhood is one
of the most critical periods of our lives. Then they are
adopted habits-attitudes which can affect positively or
negatively, our health [19].

The neuro-developmental disorders affect mobility,
cognitive-adaptive development and communication
skills of children. Many children live in psychosocial
disadvantaged backgrounds because of poverty, weak
family status (low economic and educational parental
level, parental mental illness, substance abuse), as well
as children who were born prematurely (seven months)
or of very low birth weight (1001-1500 grams or less)
present reduced motor performance.

An important fact is considered to be the choice of a
suitable tool and evaluation measure of the motor
development of children of early childhood for

Research Series [1-10] support that in parallel to the
child’s participation in the kinetics action through the
process of physical activity and game, it was observed
a positive effect on other areas of development such as
mental, emotional and social ones. Berk [11, 12] argues
that the development of a child’s domain has an effect
on the others too.

The development of motor skills in early childhood
is of eminent importance, as the inability to develop
and refine basic skills leads children to despair and
failure during adolescence and adulthood in
social-adaptive behavior [5, 13]. The movement
through the physical activity has an important role to
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children’s examination procedure. The measuring tool
should be directed to the purpose of the test and be
suitable to the developmental characteristics of the
child. The proven reliability and validity of the
measurement tool of motor development is an
important factor for its selection [20]. According to
Kambas et al. [21], the array of eighteen motor tests
MOT test 4-6 years old of Zimmer and VVolkamer [22],
seems to be a valuable assessment tool of kinetic
development for preschool children from Greece. This
array of motor tests has been used in many studies in
Greek area of early childhood education by various
researchers [21-25].

Seven hundred seventy-eight children aged 48-71
months from Greece took place in the study of Kambas
et al. [21]. The results showed significant differences
between the age groups with the highest scoring best
rates coming from the younger age group, while rates
in the tests accomplished by both boys and girls were
almost similar. From rate comparisons accomplished
by Greek children to those of infants from Germany
there were no significant differences between the
respective age groups, although children from the
German sample appeared to have higher prices but not
statistically significant than those of the Greek sample.

In another earlier study from Papadopoulos et al. [26]
which was designed to compare the motor performance
of 65 preschool children from Greece and 54 children
of the same age from Germany, the results showed that
the level of motor performance of children in Greece
appears to be lower than that of the children in
Germany which according to the researchers
demonstrates the need for a more efficient
development of motor skills in Greek kindergarten.

From the study of the research work, based on the
performance of motor preschoolers’ skills, it was found
that there are few reports in the international scientific
area and almost non-existent in Greece and those
existed are associated with another variable such as the
Body Mass Index [27-31], physical activity [21], social
skills [1, 32-35] and developmental disorders of

neuromuscular splice [15, 36, 37].

According to Pappas [38], in the Greek reality the
course of physical education nor covers nor meets the
needs of students, especially those of preschool and
school education, as at that age they are based the
fundamentals of kinetic therapy. Cooperation between
countries in programmatic basis, Switzerland, Austria,
Germany, Holland, Italy and Belgium was necessary to
create a school with more movement. Students of the
above countries reported problems and pains in spine
and sacrum that came from students’ static and
sedentary behavior [38]. Apart from the family, the
problem of the low level of children’s motor
performance also concerns the educational community
that is extremely worried about the situation.

So these questions were created: what is the
efficiency of motor skills of children of early childhood?
What is the difference if any between the children of
the same age from other countries? And also, what is
the difference between boys and girls and different age
groups of early childhood?

The purpose of this study was first to observe, record
and compare the performance of motor skills which
determine the children’s of early childhood motor
development of different nationalities from Greece,
Albania and Sweden, and secondly the investigation of
differences in motor performance between boys and
girls, and age groups.

2. Conceptual Definitions

Motor development is the lifelong progressive
change in motor behavior, which takes place under
conditions of interaction of the requirements imposed
by the individual actions, of his individual biological
capabilities and environmental conditions [13].

Motor efficiency is an indicator of motor
development. It is determined by the performance on
different qualitatively aspects of fine and gross motor
development [39]. The motor performance is the score
that gets in the MOT test each child and it is equal to
the sum of seventeen individual testing’s according to
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the manufacturers.

Kinetic Skill is the fundamental motor pattern, which
is accurately performed with accuracy, control,
economy of forces and in possible short time [13].

3. Sample

Then, in Table 1, it is presented the sample of the
children regarding the characteristics of gender, age
and the town of research. The sample consisted of 369
infants (187 boys, 182 girls) aged 66 + 7 months old
which were selected by the method of random
sampling while the three cities were selected in
accordance with the approach of the team through
Programs (ERASMUS). The sample was selected from
public kindergartens of loannina (N1 = 133),
Dervitsani (N2 = 131) from Albania and Gothenburg
(N2 = 105) of Sweden.

4. Method

To measure the kinetic efficiency in infancy of four
to six years old, it was used the array of kinetic assays
“MOT 4-6 (Motoriktest fur vier- bis sechsjdhrige
Kinder)” of Zimmer et al. [22]. This array consists of
18 motor tests which assess children’s motor
performance aged four to six years. According to the
criteria and the manufacturer’s instructions [22],
kinetic assays generally evaluate the motor
development and specific agility and visual Kinetic
coordination (fine and gross motor), the dynamic
balance, reaction speed, speed motion, motor control,
the jumping ability generally representing the three
skills of movement in space, balance (static and

dynamic) and object manipulation.

Kinetic assays refer to actions that the child has to
perform, namely: first test jump with both feet into
hoop without touching it and then jump out of it in the
same direction. This test is not evaluated and it is
considered as experimental, 2nd test, walking distance
within a specified length and width (2m x 0.1M), third
test, to make dots with a pen on a sheet of paper, 4th
test, to catch a scarf with toes, fifth test, to make lateral
jumps with both feet, sixth test, to catch a rod that falls,
seventh test, to carry three tennis balls in a box from a
distance of 4 meters, eighth test, walk upside back
within a certain distance in length and width (2m x
0.1M), ninth test, throw a tennis ball to a target, 10th
test, to collect 40 matchsticks in a box from the table
with both hands simultaneously, 11th test, pass through
a hoop, 12th test, doing jumping on one foot inside the
hoop and remain motionless on one leg, 13th test, catch
a link, 14th test, doing puppet jumps, i.e. feet in
dimension hands to uplift and then bringing foot and
hand close repeatedly for some time, 15 test, to jump
over a rope of 35 cm, 16 test, make scrollbars,
somersault, 17th test, do lift chair from a squatting
position with ball holding with both hands over his
head, and 18th test, to leap with half turn from the
outside through the rim and then the same coming out
of the hoop.

The performance in each of the 18 test movements is
attributable in various ways. The primary results of the
tests as the number of jumps made, the seconds it took
to complete the test are recorded and then converted
to a three-level rating scale. In this way, the individual

Table 1 The characteristics of the research sample regarding gender, area and age in months (N = 369, 100%6).

Value Label N %
1 Boys 187 50.7
Gender 2 Girls 182 49.3
1 48-54 months 97 26.3
Age 2 55-61 months 124 33.6
3 62-68 months 148 40.1

1 loannina greece 133 36
Country 2 Dervitsani albania 131 355
3 Goeteborg sweden 105 285
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performance of the child varies from 0 (the child did
not succeed) to 1 (to child did not succeed fully) to two
(the child succeeded). The rating of the motor
performance or degree of movement performance can
range from 0 to 34 and indicates the child’s motor
development. According to the criteria and the
manufacturer's instructions [22], a standard norm
kinetic data is provided which is defined for each age
level and based on a standard database of 548 children
and determines the outcome in five levels (very good,
good, normal, below normal, obvious motor
weaknesses).

5. Procedure

Kinetic tests and their infrastructure were presented
with the form of game after a short story had been told
for a better approach from the side of children so that
they can cooperate and attribute the maximum kinetic
performance. For example, from the first test to the
18th, the child is asked to find the hidden treasure
through an adventurous and symbolic crossing
mountain, lake, river, bridge, and cave. The child will
need to jump over river rocks, to cross paths in the
woods and do various, maneuvers to throw stones on
the target to achieve the fruits of the forest, to transport,
to walk on a narrow bridge, pass through a cave to help
the dwarves collect the tree trunks (matchsticks), step
on the lilies of a pond until it discovers the hidden
treasure which was a box that was inside a mirror.
Finding the mirror meant the completion of 18 the
arrays of the MOT tests. At the end of the test, each
child was getting the thumbs up from the other children
and the Kkindergartener. The Kkindergarten teacher
subsequently explained to the child that the treasure is
this same child and the effort paid and managed to
complete the adventure. All measurements were made
during the operation of the nursery school years
2013-2014 and 2014-2015 by the research team and in
collaboration with the kindergarten teachers who had
attended a relative seminar on the array of motor trials
of MOT test, and on the condition that information and

consultation with the toddlers’ parents had been made.

6. Statistical Analysis

There were made tables of frequency distribution
and the corresponding rates for the survey variables
(Table 2), frequency allocations and the relative
percentages of the values (Table 3), frequency
distribution of values of Grade Kinetic Growth
(Table 4), as well as lists of their descriptive data (mean,
standard deviation, see Table 5). Conducted analysis of
variance (3 Way-ANOVA, see Tables 6 and 7) with
independent variables (gender X2 * age X3 * range
X3).

7. Results

Table 2 summarizes the results of the tests, the
frequencies and the corresponding figures in the scores
achieved by all children in the sample (N = 369, 100%),
according to the MOT test manufacturers with a
minimum price “8” and maximum of “34” rate.

Table 3 is a presentation of the levels of motor
performance with respect to the country of origin.
Overall for the survey sample, it seems that 89 children
(24.1%) is at a very good level, 110 children (29.8%)
are at a good level, 158 children (42.8%) are at the
normal level of motor performance, 8 children (2.2%)
are under normal and 4 children (1.1%) had overt
motor weaknesses and need urgent intervention to
improve their motor skills programs.

Table 4 presents the motor performance levels
according to the variables of sex, age and country of
origin while Table 5 below shows in detail according to
the characteristics of the sample, the descriptive
statistical analysis (mean, standard deviation) of motor
performance.

The triple unassociated (3 Way ANOVA, see Table
6) showed that: (1) There is no significant effect of the
area (F = 1.79, P = 0.168, see Table 6). It appears that
the three areas do not differ significantly in their
performance in the MOT test; (2) There is no
significant effect of gender (F = 0.57, P = 0.448, see
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Table 6), it seems that the boys did not differ
significantly in their performance in the MOT test
compared to girls; (3) There is no significant
interaction between gender and area (F = 0.12, P =
0.879, see Table 6); (4) There is a significant effect of
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age (F = 33.71, P = 0.001, see Table 6). Control
Scheffe showed that the older age group (62-68 months
old) achieves better average degree of kinetic growth
(Mean = 29.72, St.Dv. = 4.79, N = 148, see Table 5)
and differs significantly (P =0.003, see Table 7) than

Table 2 Frequency allocations of the values achieved by the children of the sample (N = 369, 100%) in the MOT Test tests
according to region, age (48-54, 55-61, 62-68 months) and gender (B = boy, G = girls).

loannina GREECE
MOT-test

Dervitsani ALBANIA

Goteborg SWEDEN

48-54 55-61 62-68 48-54 55-61 62-68 48-54 55-61 62-68
Skor f B G B G B G B G B G B G B G B G B G
8 4 2 1 1
11 5 2 3
12 2 2
14 1 1
16 24 4 3 1 3 4 2 1 3 3
17 5 1 1 1
18 4 1 2 1
19 1 1
20 4 1 1 1 1
21 6 2 1 1
22 30 1 2 4 3 2 5 2 4 1 1 2 1
23 25 1 2 1 3 3 1 2 3 3 5 1
24 20 1 1 3 1 1 3 2 1 1 3 3
25 10 1 1 1 1 2 2 1 1
26 16 2 1 3 1 1 2 2 2
27 13 1 2 2 1 2 1 1 1 1
28 19 3 3 1 2 2 1 3 2
29 10 1 1 1 1 1 2 1 1 3
30 20 1 4 4 2 1 2 1 1
31 6 1 1 1 2
32 42 2 6 5 4 1 5 2 3 3 2 3 2 1 1
33 13 1 1 1 2 3 2 1 1 1
34 89 4 7 10 10 2 4 3 7 9 5 11 10
Total 369 18 16 22 24 27 26 21 16 23 21 23 27 18 8 18 16 22 23

Table 3 Frequency allocations and the relative percentages of the values accomplished by the sample children (N = 369, 100%)

at various levels in the MOT tests.

loannina Dervitsani Goeteborg Total
MOT Test Level Greece Albania Sweden
N % N % N % N %
34 Very well 31 gsf 25 égél 32 207'5 89 24.1
31.6 29.8 25.7
33-28 Well 42 114 39 10.6 27 73 110 29.8
27-15 Normal 58 i’gs 61 ‘1122 42 ‘1"2 4 158 42.8
3.8 2.9
14-9 Under normal 5 14 3 08 8 2.2
N 15 0.8 0.8
8-0 Kinetic weakness 2 05 1 03 1 03 4 1.1
100 100 100
Total 133 36 131 355 105 28.5 369 100
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Table 4 Frequency distribution of values of Grade Kinetic Growth achieved by the sample children (N = 369, 100%) at
different classification levels*.

48-54 Months 55-61 Months 62-68 Months Total
Country MOT Test Level - - - -
Boys Girls Boys Girls Boys Girls Boys Girls
Very well 4 7 10 10 14 17
Well 6 7 7 6 11 5 24 18
. Normal 10 9 11 11 6 11 27 31
loannina Greece
Under normal
Kinetic weakness 2 2
Total 18 16 22 24 27 26 67 66
Very well 2 3 7 9 13 12
Well 6 6 7 4 9 9 22 19
Dervitsani Normal 7 10 12 14 7 9 26 33
Albania Under normal 3 2 3 2
Kinetic weakness 1
Total 19 18 23 21 23 27 65 66
Very well 1 7 4 11 10 19 14
Well 7 4 4 3 4 5 15 12
Goeteborg Normal 6 5 7 8 7 8 20 21
Sweden Under normal 1 2 2
Kinetic weakness 1 1
Total 14 12 19 15 22 23 55 50
Total 51 46 64 60 72 76 187 182

*The value that the child achieves in accordance with manufacturers [44] for each level are: (1) “very well” only the value 34; (2) for
“well” the value range is from 33 to 28; (3) for the level “normal” the value range is between 27 and 16; (4) for “under normal” the
value ranges from 15 to 9 and (5) “Kinetic Weakness” value ranges from 8 and below.

Table 5 The descriptive characteristics (Means, St. Deviation, N) of the survey sample regarding gender, region and age in
months (N = 369, 100%).

48-54 Months 55-61 Months 62-68 Months Total
Country Gender Means St N Means St N Means St N Means St N
Dev. Dev. Dev. Dev.
_ Boys 2256 7.53 18 2768 560 22 3044 421 27 2742 646 67
g’;ﬂg‘a Girls 2425 529 16 2771 636 24 2850 553 26 2718 595 66
Total 2335 653 34 2770 594 46 2949 496 53 2730 6.19 133
 Boys 2205 836 19 2717 598 23 3004 412 23 2669 695 65
ngg:]tis:”' Girls 2261 659 18 2510 603 21 2911 540 27 2606 646 66
Total 2232 745 37 2618 602 44 2954 483 50 2637 6.69 131
Boys 2436 7.37 14 2837 658 19 3059 407 22 2824 633 55
gv?lee:jeebr?rg Girls 2417 848 12 2767 538 15 2983 453 23 2782 623 50
Total 2427 774 26 2806 600 34 3020 428 45 2804 626 105
Boys 2286 771 51 2770 596 64 3036 409 72 2741 659 187
Girls 2359 663 46 2678 604 60 2912 516 76 2695 622 182
Total 2321 719 97 2726 599 124 2972 470 148 2718 641 369

the group (55 to 61 months) as well (P = 0.001, see significantly (P = 0.001, see Table 7) than (48-54
Table 7) than the younger group of the sample (48 to 54 months old) age group (Mean = 23.21, St.Dv. = 7.19,
months old). The group (55-61 months old) achieves N = 97, see Table 5); (5) There is no significant
better average degree of kinetic growth (Mean = 27.26, interaction between age and the area (f = 0.29, P =
St.Dv. = 599, N = 124, see Table 5) and differs 0.882, see Table 6); (6) There is no significant interaction
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Table 6 Summary table analysis of variance (N = 369, 100%6).

Source Type Il Sum of Squares df Mean Square  F Sig.
Country 126.1 2 63.05 1.79 0.168
Gender 20.33 1 20.33 0.57 0.448
Age 2370.96 2 1185.48 33.71 0.001
Country * Gender 9.06 2 4.53 0.12 0.879
Country * Age 41.36 4 10.34 0.29 0.882
Gender * age 56.02 2 28.01 0.79 0.452
Country * Gender * age 43.03 4 10.75 0.30 0.874
Error 12343.56 351 35.16

Table 7 Summary table (post hoc) of multiple comparison control (Scheffe) for the factor of the sample age (N = 369, 100%0).

95%
Age Age Mean Difference (I-J) ~ Std. Error P Confidence Interval
Lower Bound Upper Bound
55-61 Months -4.05 0.804 0.001 -6.03 -2.08
48-54 Month
oS 6268 Months  -6.52 0.775 0001  -8.42 461
48-54 Month 4.05 0.804 0.001 2.08 6.03
55-61 Months on'ns
62-68 Months -2.46 0.722 0.003 -4.24 -0.69
62-68 Months 48-54 Months 6.52 0.775 0.001 4.61 8.42
55-61 Months 2.46 0.722 0.003 0.69 4.24

Based on observed means. The error term is Mean Square (Error) = 35,167. The mean difference is significant at the 0.05 level.
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Estimated Marginal Means of MOTtest
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Fig. 1 Graphic display of average motor performance of children on the country of origin, sex and age group

between gender and age (f = 0.79, P = 0.452, see Table
6), and (7) There is no significant interaction between
area, gender and age range (F = 0.30, P = 0.874, see
Table 6).

In Fig. 1, they are presented by graphic
representation the averages of the children’s
performance: (1) regarding the variables of town and
age, and (2) regarding the age and the gender. In the
first graphic representation, it is distinguished the
difference in the performances related to the age and
more specifically with the elder aged groups
achieving better Kkinetically performances with
statistically significant difference (Table 6). In the
second graphic representation, it is distinguished the
differences in performances between boys and
girls in the groups of different age. The girls
achieved better scores in the younger aged group
(48-54 months), whereas the boys in the elder aged
groups without statistically significant difference

(Table 6).
8. Conclusions and Suggestions

This research studied the kinetic performance of
children of early childhood from Greece, Albania and
Sweden, as well as the differences between boys and
girls, and between age groups. Although the survey
sample is not small (N = 369), its results for the motor
performance cannot be generalized for wider
respective age populations of all children of early
childhood for three countries. However, the results of
this research can: (1) show us the general trend for the
motor performance in this sample and thus it can be
displayed a situation that may characterize the general
population of infants in Greece, and (2) compare with
results of previous and related future research.

The results showed that there are differences
between the average motor performances that are not
significant though. Specifically, children from
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Gothenburg, Sweden achieved higher average than
children of loannina and these of loannina managed
greater than those of Dervitsani.

The results of this study agree with respective
researches [21, 40] made between children of early
childhood from Greece and Germany. The results
showed the existence of very small but not significant
differences in motor performance in infants from the
German region who achieved higher average motor
performance. Kambas et al. [21] also showed that the
battery-motor test [22] is a valuable tool motor
performance to evaluate the kinetic development of
early childhood children in Greece. On the contrary,
Papadopoulos et al. [26] showed lower averages of
children from Greece compared with those from
Germany and suggested the direct support of
intervention programs in Greek kindergarten. The
research from Papadopoulos et al. [26] had a very small
sample in relation to the present research and a
different motor performance assessment tool.

Girls have a higher average in the motor
performance in the younger age group (48-54 months
old) while in the next two higher age groups (55-61 and
62-68 months old) boys present a higher average.
These differences between boys and girls in each age
group are not statistically significant. Rather
significant are the differences in motor performance
between age groups with the older age group scoring
higher on average than the next younger age group. The
findings of this study are consistent with the research
findings [21, 27, 28, 40], that examined the influence of
gender on motor development of children aged 4-6
years. The older children had better performance than
younger ones while there were not significant
differences between boys and girls.

The results of this study showed that girls did better
in mating tests (jump puppet, passing through the hoop,
balance) while boys did better in jJumping tests without
forums of throwing and response. They agree with the
corresponding research results [41]. It was noted that
boys performed better in terms of jumping ability and

climbing stairs, while girls showed better performance
in terms of bouncing.

The sample of this research in general, achieves a
very high percentage of good motor performance
values in both the fine and gross motor while a very
small percentage show values below normal and
apparent kinetic weaknesses which need immediate
intervention of motor skill improvement programs.
These children appeared at the representative samples
of all three countries. Children who achieved values
(good and very good, see Table 4) above normal in
motor performance participated in their free time in
regular sports activities (dance, ballet, rhythmic,
football) and those not taking part in regular sporting
activity pass long periods of free play. Another factor
that affects the formation of the result is the
implementation of the curricula of each country and the
daily program that the kindergartener implements in
the classroom. Through participant observation in the
programs of all three areas, it seems that Sweden
applies consistently and more organized the
psychomotor education programs, sporting activities
(swimming, gymnastics, and walks in the woods),
educational actions that take place in the other two
countries but not so systematically and scheduled on
weekly base. The curriculum of both Greece and
Albania  emphasizes in  physical education,
interdisciplinary and psychomotor therapy but what
generally occurs is that the focus of his/her
kindergartener is on free play and the acquisition of
useful knowledge against most of the time to physical
activity which is limited by time, due to reduced
infrastructure in suitably equipped gymnastic areas
[42]. Research in loannina, Lefkada and Athens
indicate that the majority of nurseries do not have a
utility space or auxiliary room for individual play and
motor activities, while almost half have a courtyard, the
extent of which does not exceed 100 sq.m. [43]. In the
literature review undertaken for the curricula of all
three countries, there were not found many common
elements on the promotion of psychomotor field and
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the implementation of physical education programs.
The characteristics that form the motor performance
and may need further investigation are the knowledge
and its application by the kindergartener regarding
physical education in the daily and weekly plan of
kindergarten activities, logistics and space for physical
education, the relationship between mother and father
of a child with physical education, as well as physical

activity in children’s leisure time.
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