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Abstract 
Purpose: Motor abilities of migrant children show worse performance com-
pared with children without migration background. This study investigated 
whether a one-year intervention, which aimed to increase physical activity (PA), 
could influence the motor performance of these children positively. Methods: 
A sub-sample of 525 migrant children (7.1 ± 0.7 years; 48.6% male), partici-
pated in the study and included an intervention (IG) and control group (CG). 
The Dordel-Koch-Test was used to assess motor performance. An exploratory 
factor analysis was performed. Differences between IG and CG were examined 
using ANCOVA. Results: Boys in the IG showed a significant improvement 
in the conditional skills (F(1, 201) = 8.02, p ≤ 0.005) and girls showed a ten-
dency towards better results. Additionally, girls showed a significant improve- 
ment in flexibility (F(1, 226) = 10.72, p ≤ 0.01) compared with the CG. Conclu-
sion: The intervention affects parts of motor skills of migrant children signifi-
cantly. Future interventions should aim at a target-group-specific promotion to 
get a holistic improvement in their motor abilities. 
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1. Introduction 

Various health benefits of sufficient physical activity (PA) at every stage of life are 
well known and have been investigated in many previous studies [1] [2]. It is well 
established that regular PA can reduce the prevalence of cardiovascular risk factors 
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in children [3] [4], type II diabetes, or depression in adulthood [5] [6] [7].  
Apart from long-term effects in later life, it should not be underestimated that 

the foundation for an active and healthy lifestyle is laid in childhood [8]. Regular 
PA participation during childhood has numerous positive effects on children’s 
healthy growth, as well as, their motor, emotional and social development [4] 
[9]. With regards to the development of motor abilities, childhood is a sensible 
period [10], and studies show that PA is indispensable for reaching an adequate 
level of motor performance [11] [12].  

The development of motor abilities depends on several aspects, such as bio-
logical factors like growth and maturity characteristics, and environmental factors, 
for example, social class affiliation or parental variables [10] [13]. Further, it has 
been shown that migrant status affects children’s activity levels and motor abili-
ties negatively [13]. A Swedish study showed that children whose parents were 
born abroad had a higher risk of being less physically active [14]. This risk in-
creased even further if both parents matched this characteristic [14]. Addition-
ally, offsprings of migrant parents are known to have a high risk of developing 
low levels of physical fitness (PF) [15]. 

Levels of PA and PF, as well as, children’s motor abilities are characteristics 
which are strongly connected [16] [17]. Especially PA participation in childhood 
and youth is positively related to children’s fundamental motor skill competence 
[8] [16] [18] [19] and on the other hand, well-pronounced motor abilities are es-
sential for PF [17]. However, particularly children with migration background are 
at risk of insufficient PA. Therefore, their participation in plenty PA should be 
promoted as early as possible to gain adequate levels of motor abilities. 

Hence, a teacher-centered school-based health promotion program called “Join 
the Healthy Boat” was developed and had been implemented in primary schools 
in south-west Germany. The intervention focuses on three main topics: increas-
ing daily PA, reducing media screen timer and healthy diet.  

Centers of this paper are the intervention effects of increasing daily PA regard-
ing children’s motor skills. The intervention lasted one school year and consisted 
of one lesson per week (on physical activity, screen media use or diet) and various 
instructions for short daily exercises in class of about 10 to 15 minutes each, to in-
crease daily PA. This also aims at an increase in children’s motor abilities, espe-
cially their flexibility, coordinative and conditional skills (for more detailed infor-
mation see [20]). In order to reach parents with a migration background, informa-
tion for parents focusing on PA is also provided in Turkish and Russian which are 
the two largest groups of migrants in Germany (28% and 30%, respectively) [21]. 

The aim of this paper is therefore, to examine the influence of the one-year 
intervention program “Join the Healthy Boat” on motor abilities of primary school 
children with migration background. 

2. Methods 
2.1. Intervention and Evaluation Design 

“Join the Healthy Boat” is a health promotion program for primary school child-
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ren, the classroom teacher incorporated the contents of the program into the reg-
ular school-curriculum without any extra lessons.  

The materials have been developed for one school year, including one weekly 
teaching unit (on physical activity, screen media use or diet) and various instruc-
tions for short daily exercises, lasting 10 to 15 minutes, materials for parental 
information and so-called “family homework”. The aim of this intervention is to 
offer action alternatives and increase children’s daily physical activity to affect child-
ren’s motor abilities positively. Further information on the program’s develop-
ment, materials, implementation and recruitment of teachers and pupils can be 
found elsewhere [20] [22] [23]. 

The evaluation of this school-based, teacher-centered intervention (“Join the 
Healthy Boat”) is a prospective, stratified, cluster-randomized, and longitudinal 
study including an intervention (IG) and a control group (CG). After baseline 
measurements (T1) were taken, the intervention started in the IG. Simulta-
neously, the CG followed the regular school curriculum. Follow-up measurements 
(T2) were taken after one year. After T2, the CG started with the intervention, 
too. Prior to data collection, parents provided written informed consent and child- 
ren provided their assent to taking part in the study. 

The study was approved by the Ministry of Culture and Education and the uni-
versity’s ethics committee and is in accordance with the Declaration of Helsinki. 
The study is also registered at the German Clinical Trials Register (DRKS00000- 
494). 

2.2. Participants 

At baseline, data of 1943 primary school children (7.1 ± 0.6 years; 51.2% male) in 
154 classes (80 classes with 1071 children, 53.8% male in the IG; 74 classes with 
872 children, 46.2 % in the CG), who participated in the evaluation study were 
assessed.  

A sub-sample of 525 (27%) children (7.1 ± 0.7 years; 48.6% male) with migra-
tion background was considered for these analyses and took part in baseline mo- 
tor skills testing (T1) as well as follow-up testing (T2).  

Children’s migration background is defined as at least one parent being born 
abroad or the child was spoken to in another language than German in the first 
three years of life. Further, parental education was assigned to the particular level 
according to the CASMIN classification [24]. Family education level was deter-
mined as the highest level of two parents or the level of a single parent who cared 
for the child.  

2.3. Instruments 

Anthropometric measurements such as children’s height (cm) and body mass 
(kg) were taken by trained staff according to ISAK Standards [25] using a stadio- 
meter and calibrated electronic scales (Seca 213 and Seca 826, resp., Seca Weighing 
and Measuring Systems, Hamburg, Germany). Height was measured to the near-
est 0.1 cm and weight to the nearest 0.05 kg. BMI was calculated as weight di-
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vided by height squared. To define children’s weight status BMI was converted 
to BMI percentiles (BMIPCT) using German reference data [26]. Cut-off points 
for overweight children were determined above the 90th percentile and for obese 
children above the 97th percentile [27]. 

2.4. Motor Ability Test 

Children’s motor abilities were assessed with the standardized and validated Dor-
del-Koch-Test battery (DKT) [28]. Skilled examiners carried out the tests in small 
groups. The DKT is a validated test battery to assess the main types of a child’s 
motor abilities. It assesses flexibility, conditional and coordinative skills with the 
following exercises, which are shown in Table 1 [27]. 

2.5. Data Analysis 

Statistics were performed using SPSS Statistics 21 (SPSS Inc., Chicago, IL, USA) 
with a significance level set to α < 0.05. Descriptive statistics were calculated (mean 
values and standard deviations) [27]. 

For better interpretation of the motor test battery, an exploratory factor analy-
sis (principal components analysis, varimax rotation) was performed in order to 
reduce dimensions [27].  

 
Table 1. Motor ability exercises. 

Conditional skills 

Standing 
long 
jump 

• Determines jumping power of the legs 
• Participants had two tries to jump with both legs as far as possible and land on 
both feet 
• Highest value was used for data analysis [27] [28] 

Sit-ups 
• Assess strength and endurance of the abdominal muscles and hip-flexors 
• Participants had 40 seconds to do as many sit-ups as possible [27] [28] 

Push-ups 
• Examine muscular strength and endurance of arms and trunk 
• Participant had 40 seconds to conduct push-ups 
• Only correctly performed push-ups were noted [27] [28] 

6-min 
run 

• Measures aerobic endurance 
• Participants ran as far as they could for 6 min 
• Exact distance in meters was recorded [27] [28] 

Coordinative skills 

Lateral 
jumps 

• Assess whole body co-ordination under time pressure 
• Participants jumped back and forth over a line as often as possible in 15 seconds 
• Two trials were executed 
• Number of correctly performed jumps of both runs were noted [27] [28] 

One-leg 
stand 

• Used to observe co-ordination for precision and balance on standing 
• Participants stood barefooted on a small rope on the floor on one leg for 1 
minute 
• Ground contacts of the free leg were counted [27] [28] 

Flexibility 

Sit and 
reach 

• Flexibility of the lower back and hamstring muscles were assessed 
• Participants legs were fully stretched against a standardized sit and reach box 
when reaching along the top of the box with both hands as far forward as possible 
• Distance reached by the fingertips (cm) was noted [27] [28] 
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Therefore, based on the definition of motor abilities of Bös and Mechling [29], 
two factors were determined (coordination and condition) and included in an ex-
ploratory factor analysis. Since flexibility is not defined as a separate motor skill, 
but an important prerequisite for performance [29], it was considered separately 
[27]. 

The appropriateness of the model is supported by Bartlett’s test (χ2 = 2081.62, 
p ≤ 0.000), the Kaiser-Meyer-Olkin criterion (KMO 0.814) and measure of sam-
pling adequacy (MSA 0.795 [lowest]) [27]. 

Differences in the three sub-groups of motor abilities (flexibility, conditional 
and coordinative skills) between IG and CG were examined using Analysis of co- 
variance (ANCOVA) adjusting for age, gender, BMIPCT, parental level of edu-
cation and baseline data. Similarly, gender differences in IG and CG were ana-
lyzed, adjusting for age, BMIPCT, parental level of education and baseline [27]. 

3. Results 

Baseline socio-demographic and anthropometric characteristics of the participants 
are shown in Table 2. No significant gender differences were found for height, 
weight, or BMIPCT. Group comparing to check if randomization was successful 
revealed no differences between IG and CG for any relevant variables. 

3.1. Performances during Each Motor Test at Baseline  

Performances during each motor test at baseline are shown in Table 3. At base-
line, only significant differences between IG and CG were found for the 6-min 
run and push-ups. Children in the CG ran for a significantly longer distance (p ≤ 
0.002) and completed more push-up repetitions (p ≤ 0.001) than their counter-
parts in the IG. 

3.2. Factor Analysis 

The principal components analysis confirmed the two previously appointed fac-
tors and explained 59.8% of the variation. The first factor (conditional skills) 
 
Table 2. Baseline characteristics of participants with migration background on the “Join 
the Healthy Boat” study. 

 
Missing  
values 

Intervention 
(n = 318) 

Control 
(n = 207) 

Total 
(n = 525) 

Age, years [m (sd)]  7.2 (0.7) 7.1 (0.7) 7.1 (0.7) 

Boys [n (%)]  149 (46.9) 106 (51.2) 255 (48.6) 

First grade [n (%)]  152 (47.8) 108 (52.2) 207 (39.4) 

Weight, kg [m (sd)] 18 25.6 (5.7) 24 (4.7) 25.3 (5.3) 

Height, cm [m (sd)] 18 123.9 (6.5) 124.1 (6.0) 124.0 (6.3) 

BMI, kg/m2 [m (sd)] 18 16.5 (2.5) 16.1 (2.1) 16.3 (2.4) 

BMIPCT [m (sd)] 18 54.7 (29.1) 50.9 (27.6) 53.20 (28.5) 

Overweight and obesity [n (%)] 18 42 (13.8) 18 (8.9) 60 (11.8) 

m (sd): mean (standard deviation); BMI: body mass index, BMIPCT: BMI percentiles. 
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Table 3. Performances during each motor test at baseline. 

Conditional skills 

 Intervention Group Control Group 

 
Missing 
Values 

Boys 
(n = 149) 

Girls 
(n = 169) 

Total 
(n = 318) 

Missing 
Values 

Boys 
(n = 106) 

Girls 
(n = 101) 

Total 
(n = 207) 

Standing 
long jump, 
cm [m (sd)] 

8 
114.4 

(±20.2) 
105.9 

(±20.8) 
109.8 

(±20.9) 
- 

117.2 
(±23.2) 

119.4 
(±23.0) 

113.5 
(±23.4) 

Sit-ups, n 
[m (sd)] 

4 12.2 (±5.8) 10.3 (±5.8) 
11.2 

(±5.8) 
1 12.6 (±6.2) 11.7 (±6.9) 12.2 (±6.5) 

Push-ups, n 
[m (sd)] 

6 4.9 (±3.9) 4.2 (±3.7) 
4.51 

(±3.8) 
2 6.3 (±4.1) 5.1 (±4.2) 5.71 (±4.2) 

6-min run, 
m [m (sd)] 

1 
842.5 

(±122.5) 
792.1 

(±117.0) 
815.92 

(±122.1) 
- 

885.2 
(±129.1) 

810.4 
(±93.9) 

849.42 
(±119.4) 

Coordinative skills 
One-leg 

stand, n [m 
(sd)] 

2 5.7 (±7.0) 4.2 (±3.7) 4.9 (±5.9) 1 4.4 (±4.2) 4.1 (±5.6) 4.3 (±4.9) 

Lateral 
jumps, n [m 

(sd)] 
- 

42.0 
(±11.4) 

41.9 
(±13.9) 

41.9 
(±12.7) 

1 
40.8 

(±12.5) 
40.8 

(±12.5) 
41.0 

(±13.0) 

Flexibility 
Sit and 

reach, cm 
[m (sd)] 

- 1.8 (±5.3) 2.1 (±6.5) 1.9 (±5.9) - 0.88 (±5.7) 1.9 (±5.1) 1.3 (±5.5) 

m (sd): mean (standard deviation); n: number; m: meter; cm: centimeter. 1Significant difference between 
children in the intervention and control group p ≤ 0.001; 2Significant difference between children in the in-
tervention and control group p ≤ 0.002. 
 
included standing long jump, sit-ups, push-ups and 6-min run; the second factor 
(coordinative skills) included one-leg stand and lateral jump.  

3.3. Intervention Effects on Children’s Motor Performance  

Significant intervention effects were found for conditional skills and flexibility. 
For the boys in the IG, a significant improvement of conditional skills (F(1, 201) 
= 8.02, p ≤ 0.005) was ascertained by comparison to boys in the CG. Girls in the 
IG showed no significant improvement in conditional skills, but a tendency to-
wards better results than their counterparts in the CG. Additionally, girls showed a 
significant improvement in the flexibility tests (F(1, 226) = 10.72, p ≤ 0.01). 

The model explains 61.1% of variance in flexibility (adjusted R2 = 0.611, F(4, 
226) = 91.50, p ≤ 0.000) and 29.3% of variance (adjusted R2 = 0.293, F(7, 209) = 
13.31, p ≤ 0.000) for conditional skills both adjusted for age, BMIPCT, parental 
education level and baseline data. Results are shown in Table 4. 

4. Discussion 

This work investigated the effects of the school-based health promotion program 
“Join the Healthy Boat” on motor abilities of children with migration background. 
The program focuses on a healthy lifestyle with three main priority areas:  
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Table 4. Intervention effects on children’s motor performance after one year interven-
tion-T2-T1 Differences. 

 
Missing 
Values 

Intervention Group 
Missing 
Values 

Control Group 

  
Boys 
(n = 
149) 

Girls 
(n = 
169) 

Total 
(n = 
318) 

 
Boys 
(n = 
106) 

Girls 
(n = 
101) 

Total 
(n = 
207) 

Conditional 
skills1         

Standing 
long jump, 

cm 
48 

13.6 
(21.5) 

9.5 
(18.6) 

1.4 
(20.1) 

28 
9.1 

(18.8) 
8.1 

(17.0) 
8.6 
(18) 

Sit-ups, n 36 
3.5 

(6.5) 
2.7 

(6.0) 
3.1 

(6.2) 
28 

2.7 
(5.8) 

2.3 
(5.9) 

2.5 
(5.8) 

Push-ups, n 48 
3.2 

(4.6) 
1.4 

(4.8) 
2.3 

(4.8) 
29 

0.9 
(5.4) 

1.4 
(5.1) 

1.2 
(5.2) 

6-min run, 
m 

42 
91.0 

(127.9) 
60.6 

(103.3) 
75.0 

(116.4) 
26 

59.8 
(116.6) 

44.8 
(92.3) 

52.7 
(105.7) 

Coordinative 
skills 

        

One-leg 
stand, n 

44 
−2.7 
(6.8) 

−2.1 
(4.4) 

−2.4 
(5.7) 

28 
−2.1 
(4.4) 

−1.6 
(4.8) 

−1.9 
(4.6) 

Lateral 
jumps, n 

43 
11.0 
(9.1) 

9.9 
(10.2) 

10.4 
(9.7) 

28 
11.7 
(9.1) 

10.3 
(9.0) 

11.0 
(9.1) 

Flexibility2     27    

Sit and 
reach, cm 

41 
−0.6 
(4.4) 

1.0 
(4.2) 

0.2 
(4.4) 

36 
−0.6 
(5.0) 

−0.7 
(4.6) 

−0.64 
(4.8) 

Values are displayed in mean (standard deviation); cm: centimeter; n: number; m: meter; 1Significant dif-
ference between boys in the intervention and control group p ≤ 0.001; 2Significant difference between girls 
in the intervention and control group p ≤ 0.05. 

 
sufficient physical activity, leisure time activity without screen media and a heal- 
thy diet. The materials have been developed for one school year, including one 
teaching unit per week and various instructions for short daily exercises, lasting 
10 to 15 minutes. The mediating effect of the intervention on three relevant motor 
skills was assessed, namely on coordination, conditional and flexibility. 

After a one-year intervention period, significant intervention effects were found 
for boys in conditional skills and for girls on flexibility in the IG compared to the 
CG. 

Migrant boys of the IG showed a significant improvement of their conditional 
skills compared to their counterparts in the CG. The conditional skills were as-
sessed using standing long jump, push-ups, sit-ups and a 6-minute run. These tests 
were also used in other large school-based interventions measuring motor skills 
in primary school children [30] [31] [32]. However, most of these studies did not 
focus on migrant children; hence, to our knowledge, no comparable data for our 
study group are available. Only data of the current status of motor abilities of 
children with migration background are available [33]. The German Health In-
terview and Examination Survey for Children and Adolescents (KiGGS) collected 
representative data of motor performance of migrant children who live in Ger-
many [33]. KiGGS ascertained among other motor abilities, conditional skills of 
6 to 10 years old children with and without migration background in endurance 
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and strength. The study group used three tests for measuring conditional skills: a 
bicycle-ergometer test for endurance, push-ups and standing long jump test for 
strength [33]. Compared to the boys without migration background, migrant 
boys showed only differences in the endurance test. At the push-up and standing 
long jump exercises the results were similar to their counterparts [33].  

On the KiGGS endurance ability test, migrant boys showed an average capa-
bility deficit of 9% of endurance competence compared to boys without migra-
tion background [33], which deteriorated with increased age. Presently, 11 to 
13 years old boys with migration background showed a further decline in en-
durance performance [33]. Therefore, early promotion of motor performance of 
children with migration background is all the more important. At this develop-
mental stage, the intervention “Join the Healthy Boat” could contribute to child-
ren’s endurance ability, considering that the program achieved an improvement 
in conditional skills of migrant boys.  

This intervention could play a part in contributing to enhance the current sit-
uation of motor abilities of boys with migration background, through a wide-
spread usage of this program. 

However, no significant improvement of conditional skills of girls with migra-
tion background in the IG could be found compared to the girls in the CG. Nev-
ertheless, a tendency towards better results in motor ability tests for girls in the 
IG could be shown. These results indicate that the intervention should be adapted 
to the special needs of girls, to get a significant improvement in their conditional 
skills.  

Coordinative skills were measured via children’s performance on lateral jump-
ing and a one-leg stand. The current analyses revealed no intervention effects on 
coordinative skills, which might be due to the low-threshold of the “Join the 
Healthy Boat” intervention, which mainly focuses on behavior change on the basis 
of a provision of action alternatives. Unfortunately, to our knowledge, there are 
no other school-based intervention studies available which focused on migrant 
children and used the same or comparable motor tests. Due to the lack of com-
parative data, it is difficult to appraise these results. 

Nevertheless, comparable studies ascertained the status quo of children’s coor-
dinative skills with and without migration background [33]. Here also, the same 
tests as in the current study, one-leg stand and lateral jump test, were used. The 
analysis has shown that boys and girls with migration background perform sig-
nificantly worse at the one-leg stand than children without migration background 
[34]. For the lateral jump test, no significant results for migrant children were 
found compared to their counterparts without migration background [34].  

The KiGGS data are representative for German children [33]. Considering these 
results and the findings from the current analysis the necessity of target-group- 
specific promotion of coordinative skills becomes apparent. The intervention de-
scribed in this paper, could not improve children’s coordinative skills, which 
might be due to the low-threshold concept. Therefore, future interventions should 
target on the specific needs of children with migration background to improve 
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their coordinative skills successfully. 
Besides the comprehensive conditional and coordinative skills, also flexibility 

was assessed as an important prerequisite for motor performance [29]. Signifi-
cant effects were found for flexibility of girls in the study population, which was 
measured by a standardized sit and reach test. After one year, girls of the IG 
showed a significant improvement in their flexibility compared to their counter- 
parts in the CG.   

Considering comprehensive studies, flexibility ability of girls with migration 
background is less pronounced compared to girls without migration background 
[34]. Due to the poor performance of migrant girls, it is even more important to 
promote their flexibility as early as possible. That seems feasible through the in-
tervention “Join the Healthy Boat”. The intervention study could achieve an im-
provement in flexibility of girls in the IG. Considering the results of Kobel et al. 
[23] they showed that the PA levels of migrant children in the CG tended to be 
decreasing more than the PA levels of the migrant children in the IG after one year 
intervention. It is known that the motoric competence is associated with children’s 
PA levels [35]. 

Migrant boys showed no significant improvement in their flexibility. One rea- 
son might be, that girls and boys differ in their preferences for PA. This could 
have led to different intervention effects on children’s motor performance, like in 
flexibility or conditional skills. Therefore, it is even more important to consider 
gender aspects in future interventions to promote motor skills of boys and girls 
equally. 

To summarize, well-pronounced motor competence is essential to the devel-
opment of skills which are positively related to PA participation in childhood 
and youth and further required for sports activities [8] [16] [36]. Consequently, 
well-pronounced motor abilities are the foundation for an active lifestyle [8].  

Considering the findings of existing intervention studies for general health 
promotion, they have shown little or no success for socially disadvantaged 
children or children with migration background [23] [37] [38] [39]. Besides, there 
is a gap of effective intervention studies which aim to improve motor proficiency 
of children with migration background. 

Therefore, it is necessary to investigate children’s motor abilities and their cor-
relates as well as target group specific intervention opportunities. Early childhood 
is seen as the optimal stage of life to develop motor skills and establish motor 
competence [40]. Thus, school is an appropriate setting for the promotion of child-
ren’s PA including their motor abilities. 

Hence, the results of the current study are all the more important. The health 
promotion program “Join the Healthy Boat” could obtain an improvement of 
some motor abilities of children with migration background. Nevertheless, the 
results should be considered critically, because significant positive results were 
found predominantly in boy’s motor improvement. 

Consequently, future intervention studies should aim at a target-group-specific 
health promotion of motor abilities of children with migration background with 
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a special focus on girls. 
However, there are some limitations to consider when interpreting these re-

sults. The length of the intervention of one year might be insufficient to get sig-
nificant changes in children’s motor performance, because behavioral changes in 
children appear mostly in long-term interventions [41]. Furthermore, there is a 
gap of comparable motor data of primary school children with migration back-
ground who took part in intervention studies. To our knowledge, only data of 
the momentary motor status of children with migration background is available. 
Matters are complicated further by the fact that other studies often used differ-
ent testing methods.  

The strength of this study is that it has started to fill the gap of missing studies 
in this research area. To our knowledge, this is the first partly successful inter-
vention study, which examined the motor performance and development of 
primary school children with migration background in Germany. Furthermore, 
the large sample size and the randomised controlled design with an intervention 
and control group are major strengths of this study. 

5. Conclusion 

The early promotion of children’s motor abilities is important to lay a founda-
tion for an active and healthy lifestyle. Here, a particular attention on children 
with migration background is required. This is due to the fact that children with 
migration background show deficits in their motor performance in general com- 
pared with children without migration background. The school-based health pro- 
motion program “Join the Healthy Boat” could achieve an improvement of mo-
tor abilities of children with migration background after one-year of interven-
tion. However, boys obtained better results than girls in the motor tests. Hence, 
future interventions should aim at a target-group-specific promotion to get a ho- 
listic improvement in motor abilities of boys and girls with migration background. 

Acknowledgements 

The program “Join the Healthy Boat” is financed by the Baden-Württemberg 
foundation, which has no influence on the content of the manuscript. We would 
like to thank all who support the program, especially the teachers who work as 
trainers and all teachers who have completed the training course and are using 
the teaching materials. Thanks to all members of the “Join the Healthy Boat” re-
search group for their input. Finally, we thank the teachers, pupils and their pa- 
rents who participated in the Baden-Württemberg Study. 

Compliance with Ethical Standards 

Ethical approval: The study was approved by the Ministry of Culture and Edu-
cation as well as the university’s ethics committee and was in accordance with 
the declaration of Helsinki.  

Informed consent: Informed consent was obtained from all individual parti- 
cipants included in the study. 



C. Lämmle et al. 
 

530 

Conflict of interest: The authors declare that they have no conflict of interest. 

References 
[1] Penedo, F.J. and Dahn, J.R. (2005) Exercise and Well-Being: A Review of Mental 

and Physical Health Benefits Associated with Physical Activity. Current Opinion in 
Psychiatry, 18, 189-193. https://doi.org/10.1097/00001504-200503000-00013 

[2] Janssen, I. and LeBlanc, A.G. (2010) Systematic Review of the Health Benefits of 
Physical Activity and Fitness in School-Aged Children and Youth. International 
Journal of Behavioral Nutrition and Physical Activity, 7, 40.  
https://doi.org/10.1186/1479-5868-7-40 

[3] Weiss, R., Dziura, J., Burgert, T.S., Tamborlane, W.V., Taksali, S.E., Yeckel, C.W., 
Allen, K., Lopes, M., Savoye, M., Morrison, J., Sherwin, R.S. and Caprio, S. (2004) 
Obesity and the Metabolic Syndrome in Children and Adolescents. The New Eng-
land Journal of Medicine, 350, 2362-2374. https://doi.org/10.1056/NEJMoa031049 

[4] Andersen, L.B., Harro, M., Sardinha, L.B., Froberg, K., Ekelund, U., Brage, S. and 
Anderssen, S.A. (2006) Physical Activity and Clustered Cardiovascular Risk in 
Children: A Cross-Sectional Study (the European Youth Heart Study). The Lancet, 
368, 299-304. https://doi.org/10.1016/S0140-6736(06)69075-2 

[5] Pate, R.R., Pratt, M., Blair, S.N., Haskell, W.L., Macera, C.A., Bouchard, C., Buch-
ner, D., Ettinger, W., Heath, G.W., King, A.C., Kriska, A., Leon, A.S., Marcus, B.H., 
Morris, J., Paffenbarger, R.S., Patrick, K., Pollock, M.L., Rippe, J.M., Sallis, J. and 
Wilmore, J.H. (1995) Physical Activity and Public Health. A Recommendation from 
the Centers for Disease Control and Prevention and the American College of Sports 
Medicine. Journal of the American Medical Association, 273, 402-407.  
https://doi.org/10.1001/jama.1995.03520290054029 

[6] Trost, S.G., Kerr, L.M., Ward, D.S. and Pate, R.R. (2001) Physical Activity and De-
terminants of Physical Activity in Obese and Non-Obese Children. International 
Journal of Obesity and Related Metabolic Disorders, 25, 822-829.  
https://doi.org/10.1038/sj.ijo.0801621 

[7] Mammen, G. and Faulkner, G. (2013) Physical Activity and the Prevention of De-
pression: A Systematic Review of Prospective Studies. American Journal of Preven-
tive Medicine, 45, 649-657. 

[8] Lubans, D.R., Morgan, P.J., Cliff, D.P., Barnett, L.M. and Okely, A.D. (2010) Review 
of the Benefits Associated with Fundamental Movement Skill Competency in 
Youth. Sports Medicine, 40, 1019-1035.  
https://doi.org/10.2165/11536850-000000000-00000 

[9] Strong, W.B., Malina, R.M., Blimkie, C.J., Daniels, S.R., Dishman, R.K., Gutin, B., 
Hergenroeder, A.C., Must, A., Nixon, P.A., Pivarnik, J.M., Rowland, T., Trost, S. 
and Trudeau, F. (2005) Evidence Based Physical Activity for School-Age Youth. 
Journal of Pediatrics, 146, 732-737. https://doi.org/10.1016/j.jpeds.2005.01.055 

[10] Malina, R.M. (2004) Motor Development during Infancy and Early Childhood: 
Overview and Suggested Directions for Research. International Journal of Sport and 
Health Science, 2, 50-66. https://doi.org/10.5432/ijshs.2.50 

[11] Hills, A.P., King, N.A. and Armstrong, T.P. (2007) Re Contribution of Physical Ac-
tivity and Sedentary Behaviours to the Growth and Development of Children and 
Adolescents. Sports Medicine, 37, 533-545. 

[12] Eime, R., Harvey, J.T., Sawyer, N.A., Craike, M.J., Symons, C.M., Polman, R.C.J. 
and Payne, W.R. (2013) Understanding the Contexts of Adolescent Female Partici-
pation in Sport and Physical Activity. Research Quarterly for Exercise and Sport, 84, 
157-166. https://doi.org/10.1080/02701367.2013.784846 

https://doi.org/10.1097/00001504-200503000-00013
https://doi.org/10.1186/1479-5868-7-40
https://doi.org/10.1056/NEJMoa031049
https://doi.org/10.1016/S0140-6736(06)69075-2
https://doi.org/10.1001/jama.1995.03520290054029
https://doi.org/10.1038/sj.ijo.0801621
https://doi.org/10.2165/11536850-000000000-00000
https://doi.org/10.1016/j.jpeds.2005.01.055
https://doi.org/10.5432/ijshs.2.50
https://doi.org/10.1080/02701367.2013.784846


C. Lämmle et al. 
 

531 

[13] Lämmle, L., Worth, A. and Bös, K. (2012) Socio-Demographic Correlates of Physi-
cal Activity and Physical Fitness in German Children and Adolescents. European 
Journal of Public Health, 22, 880-884. https://doi.org/10.1093/eurpub/ckr191 

[14] Pour, M.B., Bergström, A., Bottai, M., Kull, I., Wickman, M., Håkansson, N., Wolk, 
A. and Moradi, T. (2014) Effect of Parental Migration Background on Childhood 
Nutrition, Physical Activity, and Body Mass Index. Journal of Obesity, 2014, Article 
ID: 406529. 

[15] Okley, A.D., Hardy, L.L., Booth, M.L., Dobbins, T.A., Denney-Wilson, E.A. and 
Yang, B. (2010) Changes in Cardiorespiratory Fitness among Children and Adoles-
cents in Australia: 1997 and 2004. Journal of Sports Sciences, 28, 851-857.  
https://doi.org/10.1080/02640411003716959 

[16] Wrotniak, B., Epstein, H.L.H., Dorn, J.M., Jones, K.E. and Kondilis, V.A. (2006) 
The Relationship between Motor Proficiency and Physical Activity in Children. Pe- 
diatrics, 118, 1758-1765. https://doi.org/10.1542/peds.2006-0742 

[17] Rivilis, I., Hay, J., Cairney, J., Klentrous, P., Liu, J. and Faught, B.E. (2011) Physical 
Activity and Fitness in Children with Developmental Coordination Disorder: A Sys- 
tematic Review. Research in Developmental Disabilities, 32, 894-910.  
https://doi.org/10.1016/j.ridd.2011.01.017 

[18] Fisher, A., Reilly, J.J., Kelly, L.A., Montgomery, C., Williamson, A., Paton, J.Y. and 
Grant, S. (2005) Fundamental Movement Skills and Habitual Physical Activity in 
Young Children. Medicine & Science in Sports & Exercise, 37, 684-688.  
https://doi.org/10.1249/01.MSS.0000159138.48107.7D 

[19] Aaltonen, S., Latvala, A., Rose, R.J., Pulkkinen, L., Kujala, U.M., Kaprio, J. and Sil-
ventoinen, K. (2015) Motor Development and Physical Activity: A Longitudinal 
Discordant Twin-Pair Study. Medicine & Science in Sports & Exercise, 47, 2111- 
2118. https://doi.org/10.1249/MSS.0000000000000650 

[20] Dreyhaupt, J., Koch, B., Wirt, T., Schreiber, A., Brandstetter, S., Kesztyüs, D., War-
tha, O., Kobel, S., Kettner, S., Prokopchuk, D., Hundsdörfer, V., Klepsch, M., Wie-
dom, M., Sufeida, S., Fischbach, N., Muche, R., Seufert, T. and Steinacker, J.M. 
(2012) Evaluation of a Health Promotion Program in Children: Study Protocol and 
Design of the Cluster Randomized Baden-Württemberg Primary School Study. 
BMC Public Health, 12, 157. https://doi.org/10.1186/1471-2458-12-157 

[21] Schenk, L., Ellert, U. and Neuhauser, H. (2007) Kinder und Jugendliche mit Migra- 
tionshintergrund in Deutschland [Children and Adolescents with Migration Back- 
ground]. Bundesgesundheitsblatt-Gesundheitsforschung-Gesundheitsschutz, 50, 
590-599. https://doi.org/10.1007/s00103-007-0220-z 

[22] Kobel, S., Wirt, T., Schreiber, A., Kesztyus, D., Kettner, S., Erkelenz, N., Wartha, O. 
and Steinacker, J.M. (2014) Intervention Effects of a School-Based Health Promo- 
tion Programme on Obesity Related Behavioural Outcomes. Journal of Obesity, 
2014, Article ID: 476230. 

[23] Kobel, S., Laemmle, C., Wartha, O., Kesztyus, D., Wirt, T. and Steinacker, J.M. 
(2016) Effects of a Randomised Controlled School-Based Health Promotion Inter-
vention on Obesity Related Behavioural Outcomes of Children with Migration 
Background. Journal of Immigrant and Minority Health, 19, 254-262. 

[24] Brauns, H. and Steinmann, S. (1999) Educational Reform in France, West-Germany 
and the United Kingdom: Updating the CASMIN Educational Classification. 
ZUMA Nachrichten, 23, 7-44. 

[25] Stewart, A., Marfell-Jones, M., Olds, T. and Ridder, H. (2011) International Stan-
dards for Anthropometric Assessment. ISAK, Lower Hutt. 

[26] Kromeyer-Hauschild, K., Wabitsch, M., Kunze, D., Geller, F., Geiß, H.C., Hesse, V., 

https://doi.org/10.1093/eurpub/ckr191
https://doi.org/10.1080/02640411003716959
https://doi.org/10.1542/peds.2006-0742
https://doi.org/10.1016/j.ridd.2011.01.017
https://doi.org/10.1249/01.MSS.0000159138.48107.7D
https://doi.org/10.1249/MSS.0000000000000650
https://doi.org/10.1186/1471-2458-12-157
https://doi.org/10.1007/s00103-007-0220-z


C. Lämmle et al. 
 

532 

von Hippel, A., Jaeger, U., Johnsen, D., Korte, W., Menner, K., Müller, G., Müller, 
J.M., Niemann-Pilatus, A., Remer, T., Schaefer, F., Wittchen, H.-U., Zabransky, S., 
Zellner, K., Ziegler, A. and Hebebrand, J. (2001) Perzentile für den Body-mass- 
Index für das Kindes-und Jugendalter unter Heranziehung verschiedener deutscher 
Stichproben [Percentiles of Body Mass Index in Children and Adolescents Evalu- 
ated from Different Regional German Studies]. Monatsschrift für Kinderheilkunde, 
149, 807-818. https://doi.org/10.1007/s001120170107 

[27] Lämmle, C., Kobel, S., Wartha, O., Wirt, T. and Steinacker, J.M. (2016) Intervention 
Effects of a School-Based Health Promotion Program on Children’s Motor Skills. 
Journal of Public Health, 24, 185-192. https://doi.org/10.1007/s10389-016-0715-x 

[28] Dordel, S. and Koch, B. (2004) Basistest zur Erfassung der motorischen Leistungs- 
fähigkeit von Kindern und Jugendlichen [Test for the Assessment of Motor Perfor-
mance of Children and Adolescent]. Deutsche Sporthochschule Köln.  
http://www.fitnessolympiade.de/Inhalt/manual-dordel-koch-test.pdf 

[29] Bös, K. and Mechling, H. (1983) Dimensionen Sportmotorischer Leistungen [Di-
mensions of Motor Skills]. Hofmann, Schorndorf. 

[30] Graf, C., Koch, B., Falkowski, G., Jouck, S., Christ, H., Staueenmaier, K., Bjarnson- 
Wehrens, B., Tokarski, W., Dordel, S. and Predel, H.G. (2005) Effects of A School- 
Based Intervention on BMI and Motor Abilities in Childhood. Journal of Sports Sci- 
ence and Medicine, 4, 291-299. 

[31] Kriemler, S., Zahner, L., Schindler, C., Meyer, U., Hartmann, T., Hebestreit, H., 
Brunner-La Rocca, H.P., van Melchen, W. and Puder, J.J. (2010) Effect of School 
Based Physical Activity Programme (KISS) on Fitness and Adiposity in Primary 
Schoolchildren: Cluster Randomised Controlled Trial. BMJ, 340, c785.  
https://doi.org/10.1136/bmj.c785 

[32] Sacchetti, R., Ceciliani, A., Garulli, A., Dallolio, L., Beltrami, P. and Leoni, E. (2013) 
Effects of a 2-Year School-Based Intervention of Enhanced Physical Education in 
the Primary School. Journal of School Health, 83, 639-646.  
https://doi.org/10.1111/josh.12076 

[33] BMFSFJ (2009) Motorik-Modul: Eine Studie zur motorischen Leistungsfähigkeit 
und körperlich-sportlichen Aktivität von Kindern und Jugendlichen in Deutsch- 
land [Motorik-Modul: A Study of Physical Fitness and Physical Activity in German 
Children and Adolescents]. Nomos Verlag, Baden-Baden. 

[34] Starker, A., Lampert, T., Worth, A., Oberger, J., Kahl, H. and Bös, K. (2007) Moto- 
rische Leistungsfähigkeit. Ergebnisse des Kinder-und Jugendgesund-heitssurveys 
(KiGGS). Bundesgesundheitsbl-Gesundheitsforsch-Gesundheitsschutz, 50, 775-783.  
https://doi.org/10.1007/s00103-007-0240-8 

[35] Laukkaneen, A., Pesola, A., Havu, M., Sääkslahti, A. and Finni, T. (2014) Relation-
ship between Habitual Physical Activity and Gross Motor Skills is Multifaceted in 5- 
to 8-Year-Old Children. Scandinavian Journal of Medicine & Science in Sports, 24, 
e102-e110. https://doi.org/10.1111/sms.12116 

[36] Haubenstricker, J. and Seefeldt, V. (1986) Acquisition of Motor Skills during Child- 
hood. In: Seefeldt, V., Ed., In Physical Activity and Well-Being, American Alliance 
for Health, Physical Education, Recreation and Dance, Reston, 41-92. 

[37] Muller, M.J., Danielzik, S. and Pust, S. (2005) School- and Family-Based Interven-
tions to Prevent Overweight in Children. Proceedings of the Nutrition Society, 64, 
249-254. https://doi.org/10.1079/PNS2005424 

[38] Muckelbauer, R., Libuda, L., Clausen, K., Toschke, A.M., Reinehr, T. and Kersting, 
M. (2010) Immigrational Background Affects the Effectiveness of a School-Based 
Over-weight Prevention Program Promoting Water Consumption. Obesity, 18, 

https://doi.org/10.1007/s001120170107
https://doi.org/10.1007/s10389-016-0715-x
http://www.fitnessolympiade.de/Inhalt/manual-dordel-koch-test.pdf
https://doi.org/10.1136/bmj.c785
https://doi.org/10.1111/josh.12076
https://doi.org/10.1007/s00103-007-0240-8
https://doi.org/10.1111/sms.12116
https://doi.org/10.1079/PNS2005424


C. Lämmle et al. 
 

533 

528-534. https://doi.org/10.1038/oby.2009.270 

[39] Nemet, D., Geva, D. and Eliakim, A. (2011) Health Promotion Intervention in Low 
Socioeconomic Kindergarten Children. Journal of Pediatrics, 158, 796-801.  
https://doi.org/10.1016/j.jpeds.2010.10.040 

[40] Hardy, L.L., King, L., Farrell, L., Macniven, R. and Howlett, S. (2010) Fundamental 
Movement Skills among Australian Preschool Children. Journal of Science and Me- 
dicine in Sport, 13, 503-508. https://doi.org/10.1016/j.jsams.2009.05.010 

[41] Cecchini, M., Sassi, F., Lauer, J.A., Lee, Y.Y., Guajardo-Barron, V. and Chisholm, D. 
(2010) Tackling of Unhealthy Diets, Physical Inactivity, and Obesity: Health Effects 
and Cost-Effectiveness. The Lancet, 376, 1775-1784.  
https://doi.org/10.1016/S0140-6736(10)61514-0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Submit or recommend next manuscript to SCIRP and we will provide best 
service for you:  

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.  
A wide selection of journals (inclusive of 9 subjects, more than 200 journals) 
Providing 24-hour high-quality service 
User-friendly online submission system  
Fair and swift peer-review system  
Efficient typesetting and proofreading procedure 
Display of the result of downloads and visits, as well as the number of cited articles   
Maximum dissemination of your research work 

Submit your manuscript at: http://papersubmission.scirp.org/ 
Or contact health@scirp.org 

https://doi.org/10.1038/oby.2009.270
https://doi.org/10.1016/j.jpeds.2010.10.040
https://doi.org/10.1016/j.jsams.2009.05.010
https://doi.org/10.1016/S0140-6736(10)61514-0
http://papersubmission.scirp.org/
mailto:health@scirp.org

	Intervention Effects of the School-Based Health Promotion Program “Join the Healthy Boat” on Motor Abilities of Children with Migration Background
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Intervention and Evaluation Design
	2.2. Participants
	2.3. Instruments
	2.4. Motor Ability Test
	2.5. Data Analysis

	3. Results
	3.1. Performances during Each Motor Test at Baseline 
	3.2. Factor Analysis
	3.3. Intervention Effects on Children’s Motor Performance 

	4. Discussion
	5. Conclusion
	Acknowledgements
	Compliance with Ethical Standards
	References

