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Abstract

dren’s fundamental motor skills [FMS].

Purpose This study was to explore the impact of different family background on children’s physical activity. Whether
the parents'age, educational level, exercise habits, number of siblings, affect differences in the development of chil-

Methods A sample of 6200 parents participated in this study, with the age of the children ranging between 2

and 6 years. The questionnaires were mostly filled out by mothers, the parents were between 30 and 45 years old,
and most of them had a college degree or above. The research was based on the self-compiled questionnaire

"2-6 years young children’s fundamental motor skills questionnaire” The questionnaire consisted of 3 dimensions
(stability motor skills, locomotor motor skills, manipulative motor skills.) Each participant completed the information,
in addition subjectively completing the questionnaire according to the child’s FMS performance. The data were ana-
lyzed with descriptive statistics and single-factor analysis of variation.

Results The results of this study revealed that different family background variables had significantly different effects
on children’s FMS development. Children who had an older parent, high school or college education, a household
monthly income of more than 2,200 US dollars, lived in rural areas, had siblings at home, and who maintained moder-
ate intensity for more than 30 min once a week had better FMS performance.

Conclusion Parents'exercise habits, as well as parents'age and education had a positive effect on children’s FMS.
In addition to requiring parents to accompany activities, arranging an environment suitable for exercise and having
more interactive games with older peers could help FMS performance in children.

Keywords Young children, Parental attitudes, FMS, Physical activities, Physical education

Background

Fundamental motor skills [FMS] have an important
impact on children’s development, such as cognition
[1-4] and social interaction [5]. FMS affects the devel-
opment of children’s motor skills in the future, and even
influences the development of exercise habits and has
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a considerable impact on healthy behaviors. The pre-
school stage is the best time to teach FMS to children
[6]. The ability to improve performance through prac-
tice, guidance and encouragement [7]. In order to lay a
good foundation for learning various sports in the future
when entering elementary school [8]. Therefore, it has
been confirmed that a good FMS led to better and more
diverse physical activities [9-11].

The family is the living environment that most children
are familiar with, which depends on the living habits of
their parents to influence their activities [12]. Therefore,
the family environment affects children’s daily physical
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activities. The parents are the children’s closest caregivers.
Since children are still young, they are unable to arrange
activities independently. Therefore, most physical activi-
ties are arranged by parents [13]. They also coordinate
their activities with their parents’ daily lives. Therefore,
parents have a significant influence on children’s physical
activity. Many parents may believe that the development
of children’s movements will naturally affect their perfor-
mance level as they grow older. If parents are not aware
of the importance of their role, they are less likely to take
steps to promote their children’s FMS [14].

Therefore, family background is the key to affecting
children’s physical activity. Family background includes
parents’ level, age, exercise habits, household monthly
income and residential area, etc. In terms of parents’
education level, related research [15-18] has shown that
parents with higher education levels were more likely
to have children with better motor development. Many
studies [19-23] have confirmed that parental socioeco-
nomic status increases the likelihood that children par-
ticipated in physical activity. Parents’ exercise habits are
also very important in promoting children’s physical
activity, because active parents are more likely to actively
arrange physical activities for their children [14, 24, 25],
who are good at sports, and their children’s health and
fitness performance are better.

In many health behavior models, the family is general-
ized as an important mediator in the socialization learning
process. Social learning theory provides an effective basis
for brothers and sisters to influence health behaviors [26].
The physical activity of children was positively correlated
with the physical activity of older siblings and parents [27].
Opportunities to play with older children and increased
physical activity help children develop FMS. More oppor-
tunities for physical activity led to better motor skill devel-
opment. In addition, preschool children living in urban
areas had advantages in motor ability [20, 28].

Traditionally, tests and instruments were mostly used
to assess children’s motor skills performance. This study
attempted to assess children’s motor skills performance in
a faster and more convenient way from the perspective of
children’s parents. The findings support the use of a top-
down assessment approach from a variety of sources when
assessing children’s motor abilities [29]. The family envi-
ronment has a key influence and changes in multiple ways.
Therefore, the main objectives of the study were to use
parent questionnaires to collect data on the current FMS
of preschool children aged 2—6 years in Taiwan, as well as
the impact of family background on children’s FMS.

Our hypotheses were as follows: different parental,
family background variables and exercise habits would
demonstrate significantly impact on children’s motor
development.
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Methods
Study flowchart
The flowchart of this study are displayed in Fig. 1:

Participants

This study adopted a convenience sampling question-
naire survey method and used social media (Facebook,
Line, Messenger) related to child education to invite par-
ents. A sample of 6386 parents participated in the study.
The data presented here were collected within the Hsin-
Yi Foundation. Eliminate incomplete information and
children under the age of two and over seven years old.
A total of 6200 valid questionnaires were received and
the recovery rate of valid samples was 97.09%. Before
completing the survey, all study participants were given
information about the link to read more details about the
study and were invited online to participate in the study
anonymously. The study was conducted according to the
provisions of the Research Ethic Committee of the Uni-
versity of Taipei expressed its approval (Decision No.:
IRB-2022-093).

Questionnaire

The research was based on the self-compiled question-
naire “2—6 years young children’s fundamental motor
skills questionnaire”. This questionnaire was a new tool
that was completed by parents of children. Each partici-
pant provided the information about their children and
parents, in addition completing the questionnaire sub-
jectively, according to the children’s fundamental motor
skills performance. Response options on a 5-point Likert-
type scale included 1 (not yet), 2 (not skilled), 3 (pretty
skilled), 4 (skilled), and 5 (very skilled). Each participant
completed the questionnaire in approximately 10 min.
The questionnaire comprised 3 Sects. (32questions):

1. Sociodemographic characteristics: There were
eight questions in this section.

The variables included parental age, parental educa-
tional level, exercise habits (exercise frequency, time,
intensity), household monthly income, residential area,
and number of siblings.

2. Fundamental motor skills questions: The funda-
mental motor skills questions has 24 items. Prin-
cipal component analysis (PCA) with varimax
rotation was used to extract factors. Before factor
analysis, Kaiser—Meyer—Olkin (KMO) Measure
and Bartlett tests were performed. The KMO meas-
ure of sampling adequacy of 0.96 (p<0.01) and the
Bartlett sphericity test value was 5784.09 (p <0.01),
reaching a significant level, indicating that factor
analysis was appropriate for this data set. We used
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Fig. 1 Study flowchart
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an eigenvalue>1 and a scree plot to determine the
number of factors to be extracted. Factor analysis
of the fundamental motor skills questions yielded 3
components as follows: stability motor skills, loco-
motor motor skills, and manipulative motor skills
that explained 68.13% of the variance. Variables
were included in the factor analysis if they had a
communality value > 0.5 and had no complex struc-
ture (loading >0.4 on more than one factor). The
Cronbach’s o coefficient was 0.90 in the study, indi-
cating that the reliability and validity of the ques-
tionnaire were good. It contains five questions on
stability motor skills, eight questions on locomotor
motor skills, and eleven questions on manipulative
motor skills. The KMO, Bartlett and Cronbach’s
Alpha tests are displayed in Table 1.The questions
are displayed in Table 2.

Statistical analysis

Analysis participants with complete data for all sec-
tions were included in the analysis. Descriptive data are
expressed as the means (standard deviations, SDs) for
continuous variables. One-way analysis of variance was
used to explore the differences among different fam-
ily background variables. Schefte’s post hoc comparison
method was used for post hoc comparisons. Statistical

Table 1 KMQO, Bartlett and Cronbach’s Alpha tests

Type of test Value
Kaiser-Meyer—-Olkin measure of sampling adequacy 0.96
Bartlett's Test of Sphericity Approx. Chi Sqaure 5784.09
df 276

Sig 0.00
Cronbach'’s Alpha 0.90
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Table 2 Fundamental motor skills questions
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Components Questions

Skilled degree

manipulative motor skills

2. Children can run and dribble at the same time
3. Children can control the ball to move forward with both feet
4.The child can swing the bat and hit the ball

5. Children can jump rope continuously

6. Children can use their feet accurately to kick the ball

7. Children can catch balls with their palms

8. Children can dribble continuously with his hands

9. Children can throw the ball forward smoothly

10. Children can toss the balloons floating in the air with both hands
11. Children can roll the ball forward with their palms

stability motor skills 12. Children can stretch their body

13. Children can curl their body like a ball

14. Children can swim their arms

15. Children can rotate their body 360 degrees

16. Children can twist their body

locomotor motor skills
18. Children can go up and down stairs
19. Children can continuously hop

20. Children can jump forward with both feet at the same time

21. Children can run and leap

22. Children can gallop forward

23. Children can run and stop smoothly
24. Children can slide to move sideways

1. Children can kick balls falling from the air

17. Children can climb up the climbing frame

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

NN NN NN NN NN DN DN NN N D NN NN DN NN NN
w W W W W W W W W W W W W W w w w w w w w w w w
A A M DM DM D DM DA DSMDMDMDDDD DA DS DSBS DMDD DD DN DN BN
R O R O L Y S Y Y Y Y Y Y Y Y Y Y Y

significance was set at p<0.05. All analyses were per-
formed using IBM SPSS Statistics for Windows version
25.0 (IBM Corp., Armonk, New York, NY, USA).

Results

As can be seen from Table 3, Most parents who partici-
pated were 35 to under 40 years old; and had a univer-
sity degree. Parents’ exercise habits were less than once a
week, within 30 min each time, and mostly included light
or fewer activities. Over half of parents live in northern
areas (urban areas). More than half of the parents had a
household monthly income of less than 1,500. Over 80%
of parents reported single-child families.

Different family background variables
The background variables "parental age", "parental educa-
tion", " household monthly income ", "number of siblings",
"residential area” and "exercise habits" were used as inde-
pendent variables, and an independent sample single-fac-
tor analysis of variance was performed, to explore whether
families with different background variables have differ-
ences in the three aspects of children’s physical activity.
There were significant differences in the physical activ-
ity factors of children whose parents were different ages.

Parents aged 40 to 50 years had better FMS performance
of their children than parents aged 30 to under 40 years.
The influence of parents with different educational back-
grounds on children’s " manipulative movements" skills
was that parents with "high school, college" education
had better FMS performance of their children than par-
ents with "university, graduate school" education. In
terms of the impact on children’s locomotor skills, par-
ents with a "college" education had better children’s FMS
performance than parents with a "university or graduate
school" education.

Parents with different household monthly incomes had
significant differences in their children’s "stability move-
ments" and " locomotor movements". Children whose
families’ incomes ranged from "2200 to less than 3100
" and "more than 3100" had significantly better FMS
performance than children whose household monthly
income was "less than 1500 " and "1500 to less than 2200".
All information is presented in Table 4

Different exercise habits

As can be seen from Table 5, Parents with different
exercise habits had significant differences in their chil-
dren’s FMS development. Parents who exercise "more
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Table 3 Summary of the statistical characteristics of the effective samples

Demographics

Parental age Under 25 years old
25~Under 30 years old
30~Under 35 years old
35~Under 40 years old
40~Under 45 years old
45~Under 50 years old
Over 50 years old
Educational level Below high school
Junior college
University

Above graduate school
Exercise frequency Never exercise
Less than once
Once a week
Twice a week

More than three times /week

Exercise time Within 30 min
30 min-1h
1-2h

More than 2 h
Exercise intensity Never exercise
Light activity
Moderate activity
Vigorous activity
North
Central
South
East
Less than 1,500
1,500~ less than 2,200
2,200~ less than 3,100
More than 3,100
Siblings 0

1

2

Residential area

Household income

Item Number (N=6200) percentage %
23 04
201 32
1457 235
2567 414
1600 258
271 44
81 13
352 5.7
430 6.9
3755 60.6
1663 268
575 9.3
1926 31.1
1616 26.1
1254 202
829 134
3143 50.7
2457 396
538 8.7
62 1.0
498 8.0
2754 444
2496 40.3
452 7.3
3678 593
1148 18.5
1217 19.6
157 25
3172 51.2
1583 255
856 13.8
589 9.5
4984 804
1059 17.1
157 25

than once a week" have better FMS performance in
their children than parents who exercise "less than once
a week" or "never exercise". Parents who exercised for
"more than 30 min" had better FMS performance of
their children than parents who exercised for "less than
30 min". Parents whose exercise intensity was "moder-
ate or above" had better FMS performance of their chil-
dren than parents whose exercise intensity was " light "
or "never exercise".

Different residential areas and numbers of siblings

The influence of different residential areas on the FMS
development of children was that the FMS performance
of children living in "East" Taiwan was better than that
of children living in "North, Central and South Taiwan
". The FMS performance of children living in the "South"
was better than that of children living in the "North". The
eastern area is predominantly rural, the southern and
central area are exclusively rural, and the northern region
is urban. The results revealed that children living in rural
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Table 4 One-way analysis of variance of parents’age, education, and household monthly income with children’s FMS performance

Characteristic n stability locomotor manipulative
Mean+SD F Mean+SD F Mean+SD F
p-Value p-Value p-Value
(post) (post) (post)
Age(Years)
()< 25 23 3594155 417* 340+1.30 16.21* 260+£1.18 14.50%
(6)25~30 201 3894105 <0.001 3412102 <0001 2441099 <0.001
dren~f>c e~xf>d>b~c e~ f>b
(©30~35 1457 3.90+1.00 erfsasb 3461104 fsa 245099 o
(d)35~40 2567 3.98+0.96 3.63+£1.02 g>b 2.57+£1.00 f>d>c
(€)40~45 1600 403+0.90 3774095 274+099 9>¢
(f)45~50 271 4.08+0.88 3.86+0.93 2.84+1.00
(9)>50 81 3.83+0.88 3.67+0.75 269+0.88
Educational level
(a) < High school 352 401+099 0.76 3.72+£0.97 2.93* 2.73£1.01 5.34*
0.516 <0.032 <0.001
(b)junior college 430 4024094 373+0.96 b>c~d 2734099 o bd
C Ay
(9)University 3755 3.96+0.96 3.61+1.01 2.58+0.99
(d)>graduate School 1663 3.99+0.95 3.62+1.02 257+£1.01
Household monthly income
(@) < 1500 3172 3.95+0.97 5.79* 3.62+1.01 391* 2.58+1.00 1.64
<0.001 <0.008 0.179
(61500~ 2200 1583 3.94+096 crd>arb 3594700 d:g b 2.58+0.99
C
(€)2200-3100 856 4.04+092 3.68+£1.02 261+£0.98
(d)>3100 589 4.09+091 3.73+£1.01 2.68+1.03
"p<0.05
Table 5 One-way analysis of variance of parents’exercise habits with children’s FMS performance
Characteristic n stability locomotor manipulative
Mean+SD F Mean+SD F Mean+SD F
p-Value p-Value p-Value
(post) (post) (post)
Frequency of exercise
(a)Never exercise 575 3.83+£1.03 11.90* 341+£1.08 22.94* 2344095 29.21*
(b) < once a week 1926 3.9040.99 <0.001 351103 <0.001 247097 <0.001
crdye>bra crdre>b>a d>c>b>a
(c)once a week 1616 402+092 3.70+0.97 2.66+0.98 esb>a
(d)twice a week 1254 407+091 3.75+0.96 274+1.02
(e) > three times a week 829 403+0.94 3.74+1.00 272+1.06
Exercise time
(@) <30 min 3143 3.92+0.99 7.55% 3.56+£1.02 12.60* 252+0.98 13.25%
(6)30 min-1 h 2457 403+093 <0.001 370099 <0001 2664101 <0001
byc>a bycrd>a brcrd>a
(@1-2h 538 4024093 3.71+£0.99 269+1.02
(d)>2h 62 4144082 3.89+0.84 2.89+097
Exercise intensity
(a)Never exercise 498 3.76+£1.04 22.21* 3.32+1.07 29.37* 2.28+0.92 25.29*
(b)light exercise 2754 3914097 <0.001 3584101 <0.001 256+1.00 <0.001
) cyd>b>a cyd>b>a c~d>b>a
(c)moderate exercise 2496 406+092 3.72+0.97 2.68+1.00
(d)heavy exercise 452 4114094 3.78+1.02 2.71+1.05

*p<0.05
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areas had better FMS performance than children living in
urban areas. See Table 6 for detailed data.

The difference in the FMS development of children
from families with different numbers of siblings were that
the FMS performance of children in families with siblings
was better than that of children in single-child families.

Discussion

The results of this study revealed that children with par-
ents who had exercise habits, families with more chil-
dren, families living in rural areas, parents with higher
household monthly income, parents with lower educa-
tion, and families with older parents had better FMS
development in their children.

Different family background variables

The results of this study revealed that the physical activi-
ties of children with older parents were better than those
of children with younger parents. The results were the
same as the previous research [30]. Children of older
parents had higher health behavior and physical activ-
ity scores. The reason for this is that with increasing age
and the acquisition of knowledge and experience, older
parents may pay more attention to sports and fitness, and
then lead their children to engage in sports and physical
activities to increase their opportunities to practice phys-
ical activity and promote their children’s development of
EMS performance.

The results of this study are consistent with those of
previous research [15-18] on the differences in chil-
dren’s FMS performance across parents with different
educational backgrounds. The activities were positively
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correlated and the results were different. However, the
results were the same as those of other studies [31, 32]
which reported that parents’ educational level was nega-
tively related to their children’s physical activity, and that
parents with high education levels had lower support for
their children’s physical activity. Parents with higher edu-
cation may pay more attention to the academic perfor-
mance of their children, thus reducing the time for active
games, thereby affecting the opportunities for practice
needed for FMS development.

Parents’ higher socioeconomic status may increase
children’s opportunities to participate in physical activi-
ties and had relatively greater opportunities to have
active play equipment or courses, increasing opportuni-
ties to practice physical activities and thereby promot-
ing FMS development. The results consistent with the
research results [19-24],

Different exercise habits

The results of this study revealed that parents’ exer-
cise habits were positively related to the development
of children’s FMS. Research has also shown that having
parents with exercise habits was very important in pro-
moting children’s physical activity [14]. Another study
confirmed that as parents’ level of moderate to vigor-
ous physical activity (MVPA) increases, their children’s
level of moderate to vigorous physical activity increases
[25]. Research has shown that parents who were good at
sports had better health and fitness performance in their
children [26]. Parents who had exercise may also actively
lead their children to participate in physical activities, or
actively arrange to participate in physical classes, thereby

Table 6 One-way analysis of variance of parents'residential area, and number of siblings of the child with children’s FMS performance

Characteristic n stability locomotor manipulative
Mean+SD F Mean+SD F Mean+SD F
p-Value p-Value p-Value
(post) (post) (post)
Residential area
(a)northern 3678 3.96+0.96 3.44* 3.60+1.01 5.96* 2.56+0.99 4.84*%
(b)central 1148 3982097 <0016 3632101 <0.001 262101 <0.002
d>c>bra d>csbra c>d>a
(c)southern 1217 4.00+0.96 368+1.01 c>a 266+1.02
(d)eastern 157 4.19+0.87 3.91+0.86 2.77+097
Number of siblings
(@)0 3200 3.82+1.01 60.46* 343+1.03 92.88* 2444098 57.73%
(O 2648 4144087 <0.001 383094 <0.001 274099 <0.001
bycrd>a bycyd>a byc~d
(©)2 317 4.194+0.88 3.98+0.93 csb 293+£1.04 sa
c>b
(d)3 35 4204081 3.81+£0.90 299+1.06
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promoting the development of their children’s FMS. How-
ever, some studies have noted that parents’ exercise hab-
its had not related to children’s FMS development. The
research results revealed no direct relationship [33, 34].

Different residential areas and numbers of siblings

The results of this study revealed that children living in
rural areas with FMS performed better than children liv-
ing in urban areas. The results were the same [35]. The
standing long jump performance of children in rural
areas was better than that of their urban peers. How-
ever, these findings were different from previous research
results [2, 29], which indicated that preschool children
living in urban areas had advantages in terms of move-
ment ability. In fact, living in rural areas, the range of
activities is wider, parks and green spaces can be found
everywhere, and children have more opportunities to
freely play physical games around the home, which can
promote the development of FMS and practice more fre-
quently than those living in the city. The children come
more frequently.

The results of this study revealed that the number of
siblings was positively related to children’s FMS per-
formance. Research has shown that children were not
accompanied by brothers or sisters at home, lack sup-
portive peer effects, and lack the ability to learn move-
ment skills in interactive games [32]. Another study
reported that young children living with children aged
6-17 years were more likely to have higher object control
scores [36]. The findings revealed that people with more
siblings had better sports and fitness performance and a
less sedentary lifestyle [26, 33]. If you are accompanied by
brothers and sisters at home, you are more likely to have
better FMS performance under the peer effect and learn
FMS in interactive game opportunities.

Practical implications

The results of this study on the impact of parents and
family environment on children’s FMS and PA can pro-
vide parents and related personnel with important
references, and have the opportunity to promote par-
ent—child activities, such as writing about physical games
that parents can do with their children at home, setting
up relevant websites to provide simple and feasible par-
ent—child games, holding parent—child sports games or
parent-related education work, so that parents have more
opportunities to interact with their children, and through
the fun of game activities and more activity opportuni-
ties, they can realize the importance of exercise to par-
ents themselves and their children.

Page 8 of 10

limitations and future research directions

Although the importance of this study and its out-
comes, several limitations of this study should be
noted. Most of the respondents to this questionnaire
were mothers. They may be major variations between
parents at the level of certain variables (Examples:
frequency of exercise, exercise time, exercise inten-
sity, educational level...). As such, future studies could
benefit from comparing children from different parent
gender. In this study presented the separate influence
of different variables on the FMS level. As such, future
studies should analyze the interaction of different inde-
pendent variables (For example Age*Educational level
or Residential area*Household monthly income....). In
addition, this study provides another alternative option
for actual measurement. Parents can know more clearly
about their children’s motor development through fill-
ing out the questionnaire and give their children more
assistance to promote comprehensive motor devel-
opment. However, whether the content of the ques-
tionnaires filled out by parents can reflect the actual
measurement results remains to be explored in future
studies.

Conclusion

Parents and the family environment had a positive
effect on the physical development of children aged
2-6 years. In addition to requiring parents to accom-
pany activities, the home environment is also suitable
for providing children with space to exercise freely and
interact with older peers. Therefore, it is crucial to pro-
vide effective support to parents by educating them
on the importance of FMS and guiding them through
curriculum and related sports activities for the motor
development of children. By increasing parents’ correct
physical activity concepts, enjoying the fun of sports,
and starting from themselves, it will affect their chil-
dren’s preschool exercise habits, which will be more
conducive to the development of children’s FMS.

Acknowledgements
I thank all parents who participated in this work, especially Hsin-Yi Foundation
for sending of questionnaires to parents and assisted with the investigations.

Informed consent statement
Informed consent was obtained from all subjects involved in the study.

Authors’ contributions
Shu-Yu, Cheng and Tsung-Teng, Wang wrote the main manuscript text, Hsia-
Ling Tai prepared Tables 1-6. All authors reviewed the manuscript.

Funding

This research received no external funding.

Institutional Review Board Statement: The study was conducted according
to the provisions of the Research Ethic Committee of the University of Taipei
expressed its approval (Decision No.: IRB-2022-093).



Cheng et al. BMC Public Health (2025) 25:1100

Data availability

Data are archived at the Graduate Institute of Physical Education, University
of Taipei, Taiwan. If necessary, contact the author by e-mail tsungtengwang@
yahoo.com.

Declarations

Ethics approval and consent to participate

The study was conducted according to the provisions of the Research Ethic
Committee of the University of Taipei expressed its approval (Decision No.: IRB-
2022-093). Informed consent was obtained from all subjects involved in the
study. All research methods were carried out under the Declaration of Helsinki
guidelines and regulations.

Consent for publication
Not Applicable.

Competing interests
The authors declare no competing interests.

Received: 14 October 2024 Accepted: 11 March 2025
Published online: 22 March 2025

References

1. Zeng N, Johnson SL, Boles RE, Bellows LL. Social-ecological correlates
of fundamental movement skills in young children. J Sport Health Sci.
2019;8(2):122-9.

2. O'Hagan AD, Behan S, Peers C, Belton S, O'Connor N, Issartel J. Do our
movement skills impact our cognitive skills? Exploring the relationship
between cognitive function and fundamental movement skills in primary
school children. J Sci Med Sport. 2022;25(11):871-7.

3. Jylanki P, Mbay T, Hakkarainen A, Séakslahti A, Aunio P. The effects of
motor skill and physical activity interventions on preschoolers' cognitive
and academic skills: a systematic review. Prevent Med. 2022;155:106948.

4. Vargas-Vitoria R, Faundez-Casanova C, Cruz-Flores A, Hernandez-Martinez
J, Jarpa-Preisler S, Villar-Cavieres N, Gonzéalez-Muzzio MT, Garrido-
Gonzalez L, Flandez-Valderrama J, Valdés-Badilla P. Effects of combined
movement and storytelling intervention on fundamental motor skills,
language development and physical activity level in children aged 3 to
6 years: study protocol for a randomized controlled trial. Children (Basel,
Switzerland). 2023;10(9):1530.

5. Herrmann C, Bretz K, Kihnis J, Seelig H, Keller R, Ferrari |. Connection
between social relationships and basic motor competencies in early
childhood. Children (Basel). 2021;8(1):53 I.

6. Ali A, Mclachlan C, McLaughlin T, Mugridge O, Conlon C, Mumme K,
Knightbridge-Eager T. Fundamental movement skills and physical activity
of 3-4-year-old children within early childhood centers in New Zealand.
Children (Basel, Switzerland). 2021;8(9):742.

7. Gallahue DL, Ozmun JC, Goodway J. Understanding motor development:
infants, children, adolescents, adults. New York: McGraw-Hill; 2012.

8. LiuD,Huang Z, LiuY, Zhou Y. The role of fundamental movement skills on
children’s physical activity during different segments of the school day.
BMC Public Health. 2024;24(1):1283.

9. Barnett LM, Telford RM, Strugnell C, Rudd J, Olive LS, Telford RD. Impact of
cultural background on fundamental movement skill and its correlates. J
Sports Sci. 2019;37(5):492-9.

10. Engel AC, Broderick CR, van Doorn N, Hardy LL, Parmenter BJ. Exploring
the relationship between fundamental motor skill interventions and
physical activity levels in children: a systematic review and meta-analysis.
Sports Med (Auckland, NZ). 2018;48(8):1845-57.

11. LiuC, CaoY, Zhang Z, Gao R, Qu G. Correlation of fundamental move-
ment skills with health-related fitness elements in children and adoles-
cents: a systematic review. Front Public Health. 2023;11:1129258.

12. Flynn RJ, Pringle A, Roscoe CMP. Direct parent engagement to improve
fundamental movement skills in children: a systematic review. Children
(Basel, Switzerland). 2023;10(7):1247.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Page 9 of 10

Van Leeuwen L, Annink A, Visser K, Jambroes M. Facilitating children’s
club-organized sports participation: person-environment misfits experi-
enced by parents from low-income families. Children (Basel, Switzerland).
2022;9(11): 1746. https://doi.org/10.3390/children9111746.

Agard B, Zeng N, McCloskey ML, Johnson SL, Bellows LL. Moving
together: understanding parent perceptions related to physical activity
and motor skill development in preschool children. Int J Environ Res
Public Health. 2021;18(17):9196.

LianY, Peijie C, Kun W, Tingran Z, Hengxu L, Jinxin Y, Wenyun L, Jiong L.
The influence of family sports attitude on children’s sports participation,
screen time, and body mass index. Frontiers in Psychology. 2021;12:
697358.

Sania A, Sudfeld CR, Danaei G, Fink G, McCoy DC, Zhu Z, Fawzi MCS,
Akman M, Arifeen SE, Barros AJD, Bellinger D, Black MM, Bogale A, Braun
JM, van den Broek N, Carrara V, Duazo P, Duggan C, Fernald LCH, Glad-
stone M, Fawzi W. Early life risk factors of motor, cognitive and language
development: a pooled analysis of studies from low/middle-income
countries. BMJ Open. 2019;9(10): e026449.

Matarma T, Lagstréom H, Loyttyniemi E, Koski P. Motor skills of 5-year-old
children: gender differences and activity and family correlates. Percept
Mot Skills. 2020;127(2):367-85.

Cools W, De Martelaer K, Samaey C, Andries C. Fundamental movement
skill performance of preschool children in relation to family context. J
Sports Sci. 2011;29(7):649-60.

Felix E, Silva V, Caetano M, Ribeiro MVV, Fidalgo TM, Rosa Neto F, Sanchez
ZM, Surkan PJ, Martins SS, Caetano SC. Excessive screen media use in
preschoolers is associated with poor motor skills. Cyberpsychol Behav
Soc Netw. 2020;23(6):418-25.

Starrett A, Pennell A, Irvin MJ, Taunton Miedema S, Howard-Smith C,
Goodway JD, Stodden DF, Brian A. An examination of motor competence
profiles in preschool children: A latent profile analysis. Res Q Exerc Sport.
2022,93(3):437-46.

Dumuid D, Olds TS, Lewis LK, Maher C. Does home equipment contribute
to socioeconomic gradients in Australian children’s physical activity,
sedentary time and screen time? BMC Public Health. 2016;16:736.
Rittsteiger L, Hinz T, Oriwol D, Wésche H, Santos-Hovener C, Woll A. Sports
participation of children and adolescents in Germany: disentangling

the influence of parental socioeconomic status. BMC Public Health.
2021;21(1):1446.

Feng XS, Shi P. Can the parental socio-economic status promote

the children to participate in physical exercise? An empirical study

based on the survey data of CGSS 2017. Eur Rev Med Pharmacol Sci.
2022,26(12):4188-296.

Garriguet D, Colley R, Bushnik T. Parent-child association in physical activ-
ity and sedentary behaviour. Health Rep. 2017;28(6):3-11.

Huang W, Luo J, Chen Y. Effects of kindergarten, family environment,

and physical activity on children’s physical fitness. Front Public Health.
2022;10:904903.

Gil-Madrona P, Romero-Martinez SJ, Roz-Faraco CC. Extracurricular physi-
cal activities and the condition of being an only child as a conditioning
factor in the psychomotor development of 5-year-old children. Front
Pediatr. 2021;9: 684418. https://doi.org/10.3389/fped.2021.684418.
McMinn AM, Griffin SJ, Jones AP, van Sluijs EM. Family and home influ-
ences on children’s after-school and weekend physical activity. Eur J Pub
Health. 2013;23(5):805-10. https://doi.org/10.1093/eurpub/cks160.
Nobre JNP, Morais RLS, Viegas AA, Fernandes AC, Scheidt Figueiredo PH,
Costa HS, Peixoto MFD, de Alcantara MA, Mendonga VA, Lacerda ACR.
Factors associated with motor competence in preschoolers from a Brazil-
ian urban area. Child Youth Care Forum. 2023;52(3):721-36.

Kennedy J, Brown T, Stagnitti K. Top-down and bottom-up approaches to
motor skill assessment of children: are child-report and parent-report per-
ceptions predictive of children’s performance-based assessment results?
Scandinavian Journal of Occupational Therapy. 2013;20(1):45-53. https://
doi.org/10.3109/11038128.2012.693944.

Sotos-Prieto M, Santos-Beneit G, Pocock S, Redondo J, Fuster V, Pefalvo
JL. Parental and self-reported dietary and physical activity habits in pre-
school children and their socio-economic determinants. Public Health
Nutr. 2015;18(2):275-85.

Niemisto D, Barnett LM, Cantell M, Finni T, Korhonen E, Sdédkslahti A.
Socioecological correlates of perceived motor competence in 5- to
7-year-old Finnish children. Scand J Med Sci Sports. 2019;29(5):753-65.


https://doi.org/10.3390/children9111746
https://doi.org/10.3389/fped.2021.684418
https://doi.org/10.1093/eurpub/cks160
https://doi.org/10.3109/11038128.2012.693944
https://doi.org/10.3109/11038128.2012.693944

Cheng et al. BMC Public Health (2025) 25:1100

32.

33

34.

35.

36.

Wang H, Chen'Y, Liu J, Sun H, Gao W. A follow-up study of motor skill
development and its determinants in preschool children from middle-
income family. BioMed Res Int. 2020;6:1-13.

Hnatiuk JA, Hesketh KR, van Sluijs EM. Correlates of home and neigh-
bourhood-based physical activity in UK 3-4-year-old children. Eur J Pub
Health. 2016;26(6):947-53.

Paez J, Hurtado J, Reyes T, Abusleme R, Arroyo P, Ofiate C. Relationship
between parents’ physical activity level and the motor development level
and BMI of their children. International Journal Environment Research
Public Health. 2022;19(15):9145.

Antunes AM, Freitas DL, Maia J, Hedeker D, Gouveia ER, Thomis M, Lefevre
J, Barnett LM. Motor performance, body fatness and environmental fac-
tors in preschool children. J Sports Sci. 2018;36(20):2289-95.

Kwon S, O'Neill M. Socioeconomic and familial factors associated

with gross motor skills among US children aged 3-5 years: the 2012
NHANES national youth fitness survey. Int J Environ Res Public Health.
2020;17(12):4491.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 10 of 10



	The impact of different family background on children’s fundamental movement skills proficiency
	Abstract 
	Purpose 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study flowchart
	Participants
	Questionnaire
	Statistical analysis

	Results
	Different family background variables
	Different exercise habits
	Different residential areas and numbers of siblings

	Discussion
	Different family background variables
	Different exercise habits
	Different residential areas and numbers of siblings
	Practical implications
	limitations and future research directions

	Conclusion
	Acknowledgements
	References


