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Presentation:
What exactly kickstarts a project...? And what is the reason that it succeeds…?

Well, for me it was a thought that was said out loud, and a colleague,that 
thought it was a good idea. We wrote a project together, which we presented 
for our employer, but because of financial reasons, it did not develop 
further. This is a few years ago, but the idea was never forgotten...

The project, which is described below, stems from a seed that flowered... 
and succeeded in collaboration with bObles, the school; Skolen Ved Sundet, 
the help from colleagues, and test material from Børneterapien (Children’s 
therapy)  in Gentofte Kommune. 

Children’s physiotherapist, 
Louise Hærvig



Introduction

Purpose:

Material:

Danish and Swedish studies have shown that 10-15 % of Danish children 
have unstable motor skills, when they start school [1]. Developed motor 
skills are essential for children to be able to do everyday tasks, such as 
running and jumping, taking clothes on and off, playing, and establishing 
social relations [2].  Having developed motor skills can be described as a 
person’s ability to perform different motoric actions, which include the 
coordination of gross motor skills and fine motor skills [3].

Having developed motor skills are important when children start school and 
in their interaction with other children. Children with motoric challenges 
often feel socially isolated [2]. Observations of 6-10 year old children in a 
school yard have shown that some children engage in group activities, while 
children with motoric challenges do not play with others or only do it in 
small groups [4]. It is likely that some children are excluded from certain 
types of play because they do not have well-developed motor skills [4], [5].

Preschool children have the best chance of improving fundamental skills, 
because they have not yet developed bad habits, and do not feel ashamed 
if they have performed poorly. Furthermore they are not afraid of getting 
injured [6].

Children with greater motor skills choose to participate in more varied 
physical activities, which give them the possibility of having different 
movement experiences [7]. Studies have shown that there is connection 
between the level of physical activity and how developed the children’s 
motor skills are [7], [8], [9].

The long term consequences of unstable motor skills can be reduced 
physical competences, low level of motivation to participate in physical 
activities, as well as less contact with children of the same age [8].

Seen from a preventive health perspective it is important to improve 
children’s activity level and motor skills [3]. The focus of this project centers 
around children’s motor skills, because it is likely that improved motor skills 
and/or a high level of physical activity have an impact on the children’s 
quality of life, learning ability and health. 

To find out whether school children at the age of 5-7 years can benefit 
from a 26-weeks intervention where their normal class room chairs are 
replaced with the bObles Worm (40 cm high tumbling furniture with a tilting 
function). This was initiated with an ambition was to increase the children’s 
body awareness, truncus stability and sitting balance

Two kindergarten classes with 54 children from Skolen Ved Sundet 
participated. Table 1 shows the number of children participating from each 
class and their age. 

Table 1. Description of the two classes

5 children from the comparison class was not part of the results, because of 
a technical failure with the video recordings of the first test.

No. of children 26 (16   , 10   ) 26 (15  , 11   )

Age range 5y 6m – 6y 9m 5y 10m – 6 y 11m

0.x (test class) 0.v (comparison class)



Method:
Measurement tools:

Test data:

Two kindergarten classes from Skolen Ved Sundet have participated in 
the project; a test class and a comparison class. The test class has been 
introduced to bObles Worm instead of their normal class room chair for 
26 weeks (see figure 1). The test class teachers has also been offered to sit 
on a bObles Worm in the test period. The teachers are informed about the 
changes the children would experience from sitting on a bObles Worm and 
how these changes could be accomodated. The comparison class have not 
received bObles Worm. 

Figure 1. bObles Worm

All parents have received an information letter. They have given their 
consent that their children could participate in the project, and provided 
information about the children’s name, gender and age. In connection with 
the first parent meeting for the kindergarten classes, I presented the project 
furthermore and informed about children’s motor skill development. I 
encouraged the parents to be physical active with their children at home 
and suggested activities in the home, which is easily integrated into the 
daily family life (see appendix 1).

The test that was used for the project is Movement Assessment Battery for 
Children (MABC-2). MABC-2 gives objective and quantitative data about 4-12 
year old children’s gross motor skill capabilities. It consists of 8 subtests 
divided into 3 categories. 

1) Hand motor skills, 3 subtests: 
• 1. Placing coins in a piggy bank (preferred hand, non-preferred hand) 
• 2. Sowing, putting beads on a string 
• 3. Drawing on a bicycle path

2) Skills with a ball, 2 subtests: 
• 1. Catching bean bag 
• 2. Throwing bean bag on a mat

3) Static and dynamic balance, 3 subtests:
• 1. Standing on one leg (preferred leg, non-preferred leg) 
• 2. Walk on a line
• 3. Jump on mats

MABC-2 has been carried out at the School of Sound, respectively, in the 
premises of the school-care facility and the youth club. Both kindergarten 
classes have been tested by a physiotherapist, and the test sessions for 
each child were recorded on video. The undersigned physiotherapist has 
subsequently scored the test material.

Following data from the test class and the comparison class has been 
collected:

• Consent from parents (see Appendix 2) 
• Test with MABC-2 before intervention (Age classification 1) 
• Test with MABC-2 after intervention (Age classification 1)
• Evaluation Form for teachers in the test class at the end of the project 
(see Appendix 3)



Ethical considerations:

Data analysis:

Results:

For participation in the project, informed consent from parents has been 
obtained. The parents have always been able to contact the project 
physiotherapist. All personal data is and will be treated confidentially. 
It is estimated that the project does not involve risks. The parents have 
been offered to receive feedback on the child’s performance in MABC-2 
after the test period. After the data analysis and prior to the report writing, 
the parents have been informed about the test result at a parent meeting 
for the kindergarten classes.

The parents would be offered an informational conversation, if the MABC-2 
test showed, that a child had unstable motor skills (</ -5 percentile).

If the test process had a positive impact, the comparison class would be  
offered a similar process. On the initiative of the school itself, this has been 
done.

When comparing the two classes, the focus will be on the individual subtests 
and not the percentile, as some of the children have turned 7 years old in 
the test period. For the analysis of the differences between the children’s 
subscores before and after the intervention, a one-way ANOVA is used to 
compare the variance between the groups and within the groups. Data from 
0.x before, 0.x after, 0.v before, and 0.v after will be considered as 4 groups. 
 In case of differences in the mean values between the groups by using 
ANOVA, the Turkey post hoc analysis will be used in order to determine in 
which groups there are significant differences. Data will be analyzed using 
Excel.  A p-value of ≤ 0.05 will be considered statistically significant.

Table 2 and 3 show all the tasks that the children from the two classes (0.x 
and 0.v) performed before and after the intervention. For each task the 
mean and standard deviation (Std) are specified, as well as the number of 
tested children in each class.

Table 2. Descriptive statistics before the intervention

Hand motor skills 1 
(preferred)

Hand motor skills 2

Skills with a ball 1

Static balance 1 
(preferred leg)

Dynamic balance 1

26 17,5 1,9 21 16,95 1,99

26 41,62 6,65 21 44 7,36

26 7,96 1,89 20 8,35 2,32

26 24,85 7,99 20 23,4 9,92

26 12,62 4,05 20 13,9 3,4

Hand motor skills 1
(non-preferred)

Hand motor skills 3

Skills with a ball 2

Statisk balance 1
(other leg)

Dynamic balance 2

26 19,92 2,71 21 20,43 2,98

26 0,5 0,81 21 0,24 0,44

26 5,12 1,84 20 5 1,92

26 23,42 9,14 20 20 10,07

26 4,69 0,79 20 4,8 0,7

0.x (n)Task: Mean value
 

Std
 

0.v (n) Mean value
 

Std
 



In table 5, the delta mean, standard error and P-value are shown in the 
comparisons, where significant differences have been found. The table 
shows that there are significant improvements in the test class, 0.x, before 
and after in Hand motor skills 2, Hand motor skills 3, Skills with a ball 1, and 
Dynamic balance 1. In the comparison class, 0.v, a significant improvement 
is seen in Static Balance 1 (preferred leg). The results are shown in figure 
2-6. This means that no significant differences are found between the two 
classes before and after the intervention.

Table 4. Statistical analysis, One-way ANOVA

The results of the statistical analysis are shown in Table 4 and 5. Table 4 
shows the result of One-way ANOVA. The numbers for ‘degrees of freedom’ 
(df), F-value and P-value are specified for the individual subtests. It appears 
that there are significant differences between the groups in the following 
tasks: Hand motor skills 1 (non-preferred hand), Hand motor skills 2, 
Hand motor skills 3, Skills with a ball 1, Static balance 1 (preferred leg) and 
Dynamic Balance 1. By using Tukey post hoc test it is possible to specify, in 
which groups these differences appear. We are interested in seeing, if there 
are significant differences in following comparisons: 

1) 0.x before vs. 0.v before 

2) 0.x before vs. 0.x after 

3) 0.v before vs. 0.v after 

4) 0.x before vs. 0.v after 

Hand motor skills 1
(preferred)

Hand motor skills 2

Skills with a ball 1

Static balance 1 
(preferred leg)

Dynamic balance 1

(3,94) 0,94 0,43

(3,94) 5,18 0,002*

(3,94) 3,5 0,02*

(3,93) 3,57 0,02*

(3,92) 4,8 0,004*

Hand motor skills 1
(non-preferred)

Hand motor skills 3

Skills with a ball 2

Static balance 1
(other leg)

Dynamic balance 2

(3,94) 2,95 0,04*

(3,94) 2,96 0,04*

(3,93) 2,35 0,08

(3,92) 2,65 0,054

(3,93) 0,94 0,43*

Df Task: F-value P-value

Table 3. Descriptive statistics after intervention

Hand motor skills 1 
(preferred)

Hand motor skills 2

Skills with a ball 1

Static balance 1 
(preferred leg)

Dynamic balance 1

26 16,69 1,59 25 17,2 1,76

26 37,23 4,34 25 40,76 5,58

26 9,46 0,81 25 8,6 1,68

26 27,85 5,54 25 29,24 1,92

26 15 0 24 15 0

Hand motor skills 1
(non-preferred)

Hand motor skills 3

Skills with a ball 2

Static balance 1
(other leg)

Dynamic balance 2

26 18,3 2,09 25 20,12 3,17

26 0,08 0,27 25 0,2 0,41

26 6,34 1,81 25 5,72 2,35

26 24,73 9,01 24 27,21 5,84

26 4,96 0,2 25 4,8 0,5

0.x (n)Task: Mean value
 

Std
 

0.v (n) Mean value
 

Std
 



Hand motor skills 1
(non-preferred)

Hand motor skills 2

Skills with a ball 1

Dynamic balance 1

0.v before 
0.x after 2,12 0,57 0,05*

0.v before 
0.x after

0.x before
0.x after

6,77
4,38

1,25
1,18

0,001*
0,05*

0.x before
0.x after

1,5 0,34 0,01*

0.x before
0.v after

0.x before
0.x after

2,38
2,38

0,52
0,51

0,009*
0,008*

Hand motor skills 3

Static balance 1 
(preferred leg)

0.x before
0.x after 0,42 0,10 0,02*

0.v before
0.v after 5,84 1,45 0,03*

Groups which 
are compared  

Task: Delta mean SE p-value

Tabel 5. Statistical analysis, Post Hoc Test (Tukey) – multiple comparisons



Figure 6. Graph of static balance 1
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Summary of the results are:

1) There are no differences between the classes before the intervention - 
the children have similar motor skills. 

2) There are no significant differences between the classes after the 
intervention.

3) 0.x have improved significantly in following tasks:
• Hand motor skills 2 (sowing, putting beads on a string)
• Hand motor skills 3 (drawing on a bicycle path)
• Skills with a ball 1 (catching bean bags)
• Dynamic balance 1 (walking on a line)

4) 0.v have improved significantly in Static balance - preferred leg (standing 
on one leg). 

The teachers’ answers to the evaluation form are coincide: The teachers’ are 
experiencing to a high degree, that that the children could stay concentrated 
about a task, that they could stay seated for longer, and that there are less 
disturbances in class. Furthermore, the teachers’ are experiencing to a high 
degree, that the furniture encourages a greater variation of the children’s 
seating position, and that the extra effort associated with the intervention 
has been small. 

Furthermore the teachers’ describe, that the best part of the process is:
• The children’s ability to stay seated for longer and work because they 

are naturally moving around.
• The children’s improved concentration, and the possibility of changing 

position often.

And the process have taught them:
• To implement movement in the class room
• That the children can stay concentrated for much longer, when they 
are sitting on a moving furniture like bObles.





Conclusion:
The results show that children in the intervention class has improved 
significantly in 2 fine motor skill tasks, 1 skills with a ball task and 1 dynamic 
balance task. 

There is no significant difference between the two classes, which may be 
due to the number of children, the time period, test sensitivity and the fact 
that only one test is used, and no other tests that asses multiple parameters.

The teachers’ evaluation of the process clearly shows that the intervention 
has had a positive influence on the children’s ability to stay concentrated 
about a task.

I believe that the above result shows, that my desire to make a difference 
for children’s motor skills, has succeeded by implementing a small change.
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Appendix 1 - Everyday tasks handed out to parents in 0. X

Appendix 2 - Letter to parents

Appendix 3 - Evaluation form

Appendix 1:

Motor skill project 2011/2012
Skolen ved Sundet

Stimulating the muscles in the back:

• Lie on the stomach when your child is watching TV, reading a 
book or playing Nintendo. Ideally, this should be nice and cosy 
with pillows on a soft blanket, a mattress, or the sofa armrest.

Stimulation of the balance:

• Stand on one leg, for example, when your child brushes teeth

Stimulation of the vestibular sense:

• Arms out to the side and spin around in the room

Stimulation of the vestibular sense:

• Spin around on an office chair

Stimulation of the vestibular sense and coordination:

• Do somersaults in the bed

Stimulation of the proprioceptive sense and coordination:

• Jump over the doorstep



Appendix 2:
Motor skill project for 0.x
bObles and physiotherapist, Louise Hærvig, want to put a focus on children’s motor skills in a 
kindergarten class throughout the academic year 2011/2012 - and we would like to invite your 
child to participate.

Louise Hærvig is a children’s physiotherapist working with children with vast varieties of 
disabilities and motoric challenges. She is employed by Børeterapien (Children’s Therapy) and 
has her own company, Børneriet. 

Developed gross motor skills and fine motor skills are essential for kids to be able to do 
everyday tasks such as playing ball, drawing, eating with a fork and a knife, and establishing 
and interacting in social relations. Children are actually expected to be able to have strong 
motor skills, especially when they start school. It is important to setup a framework and have 
conditions, where the body is challenged and stimulated.

Motor skills can be described as the ability to perform a variety of motoric actions. Motor skills 
can be expected to affect the child’s ability to learn, strength and endurance. Yes, even the 
child’s experience of life - what we adults call quality of life.

Purpose of the project
To find out whether school children at the age of 5-7 years can benefit from a 26-weeks 
intervention where their normal class room chairs are replaced with the bObles Worm 
(tumbling furniture with a tilting function, which can be elevated by adding a smaller piece 
of tumbling furniture). The ambition is to increase the children’s body awareness, truncus 
stability and sitting balance. Furthermore we examined the teachers’ reaction to the change in 
the class room. In the beginning of the intervention period, there will be an introduction to the 
process, and you, parents, will receive a sheet that describes simple everyday tasks, which can 
improve your child’s motor skills. 

For details of the project’s performance please see next page. 

 Best regards,
Physiotherapist, Louise Hærvig & bObles

Yes  No                              Allows video recording of motor skill tests

Signature           Date

Name

Age

The child’s:

Gender

Appendix 3:

To what extent do you experience that children 
can stay concentrated about a task longer?

To what extent do you experience that the 
noise level has been reduced?

To what extent do you experience that the 
tilting furniture has encouraged greater 
variation in the children’s play during breaks? 

To what extent do you think the children have 
improved their motor skills?

To what extent do you experience that the 
information level has been sufficient?

To what extent do you experience that children 
can stay seated longer? 

To what extent do you experience that there 
are fewer disturbances in the class room?

To what extent do you experience that the 
tilting furniture has encouraged greater seating 
variation? 

To what extent do you experience the working 
environment in the classroom has changed 
positively?

To what extent do you experience that you 
need to make a special effort in connection with 
the implementation?

The best thing about the process:
- The children’s ability to stay seated for longer and work, because they are in natural movement
- The children’s improved concentration, and the possibility of changing position often

What the process have taught you: 
- To implement movement in the classroom
- That the children can concentrate for much longer, when sitting on a moving furniture, like bObles

Your suggestions to what could have been done differently:
- I would have liked to be informed about the children’s motor skills test results after the first test.

Other comments:
- bObles should have some sort of cover, as they get dirty quite easily.

To a very 
small 

extent     

To a high 
extent

To a small 
extent   

To a very 
high 

extent

To a 
moderate 

extent

X

X

X

X

X

X

X

X

X

X




