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¿Debemos preocuparnos por la coordinación corporal  
 de los escolares de la Educación Secundaria Obligatoria?

Existe una preocupación sobre el nivel de competencia coordinativa de los escolares en la Educación 
Secundaria Secundaria (ESO) española y su impacto en sus actividades cotidianas y en su salud. El 
objetivo de este estudio fue evaluar la coordinación de una muestra de escolares de primero de la ESO. 
Participaron 120 escolares, 65 chicos y 55 chicas, de cuatro institutos de Educación Secundaria de la 
Comunidad de Madrid, de edades comprendidas entre 12 y 14 años. Todos los participantes llevaron a 
cabo el test de coordinación corporal (KKTK) diseñado para detectar los problemas de coordinación 
motriz en las edades escolares. Los resultados permitieron el establecimiento de tres grupos de coordi-
nación: normal (38,3%), sintomático (31,35%) y problemático (30%). Estos resultados indicaron que 
un 61,7% de los escolares participantes en este estudio presentaban algún tipo de dificultad de coor-
dinación, al encontrarse en los niveles sintomático y problemático. La presencia de las chicas en el nivel 
sintomático y problemático fue predominante. Los resultados confirman que los problemas de coordi-
nación motriz existen en la población escolar y que no solo suponen un problema educativo sino 
también de salud, ya que impiden estilos de vida más activos entre los adolescentes, especialmente 
entre las chicas.

There is concern about the level of motor coordination among Spanish secondary students and its im-
pact on their daily activities and health. The aim of this study was to evaluate the coordination of a 
sample of secondary school children. The study included 120 schoolchildren, 65 boys and 55 girls of 
four Secondary Schools of the Community of Madrid, aged between 12 and 14 years. All participants 
performed the Body Coordination Test (KKTK), designed to detect motor coordination problems in 
schoolchildren aged 12 to 14 years. The results allowed to establish three coordinating groups: normal 
(38.3%) symptomatic (31.35%) and problematic (30%). These results indicated that 61.7% of the 
students participating in this study formed the Symptomatic and Problematic groups. Girls were pre-
dominant in the symptomatic and problematic levels. This study confirms that motor coordination 
problems exist among Spanish secondary schoolchildren. This is not only an education but also a health 
problem because it prevents more active life styles among adolescents, especially among girls.
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INTRODUCTION

It is clear that the practise of sports and physical 

activity in school-aged children and adolescents 

carries numerous benefits.1,2 Many studies have 

provided grounds for education and health autho-

rities to consider increasing the number of days 

physical education is taught in schools, as, far from 

impinging on academic achievement, it contribu-

tes to it while also improving the health of stu-

dents.3-5 However, the literature has shown that 

the interest of adolescents in these activities is 

progressively waning,6 while there is an alarming 

increase in overweight and obesity in these age 

groups.7

Motor coordination is considered one of the main 

functions of motor skills, and is the one that best 

predicts the likelihood of engaging in physical ac-

tivity in the future.8,9 There is ample evidence that 

poor coordination is usually associated with low 

levels of physical activity,10 poor physical condi-

tion,11 unhealthy weight gain,12,13 low self-es-

teem,14 low self-efficacy,15 anxiety16 and even bu-

llying.14

The estimated international prevalence of coordi-

nation problems in schoolchildren ranges between 

5% and 18%. The scientific literature labels these 

problems as developmental coordination disor-

ders (DCDs).17 Their prevalence in Spain has yet to 

be determined, and the concern among health, 

education and psychology professionals is low due 

to the dearth of studies on the subject,16 while in 

other regions of the world it has become the ob-

ject of research and concern.9,13,18

There is a broad range of instruments mostly ai-

med at detecting this kind of problem, but they are 

rarely used by Spanish professionals. We are refe-

rring to the Motor-BOT-2 test developed by Brui-

ninks-Oseretsky,19, the Basic Motor Ability Tests-

Revised (BMAT-R),20 the McCarron Assessment of 

Neuromuscular Development (MAND),21 the body 

coordination test (KKTK)22 or the Movement As-

sessment Battery-2 (ABC-2), which was recently 

standardised and validated for the Spanish popu-

lation.23

The main purpose of this study was to analyse the 

motor coordination level in a sample of Spanish 

students of compulsory secondary education by 

sex and age. 

MATERIALS AND METHODS

Participants

One hundred and twenty students of both sexes 

participated on a voluntary basis, with ages ran-

ging from 12 to 14 years (mean, 12.54 years; SD, 

0.65 years), representing four public secondary 

schools located in urban settings of the Autono-

mous Community of Madrid (Spain). There were 

65 male (54.2%) and 55 female students (45.8%).

Motor skills test

We used the test developed by Kiphard and Schi-

lling to assess gross motor coordination.22 This ins-

trument was developed to detect and diagnose 

coordination problems in schoolchildren aged 5 to 

14 years. It assesses the dimension “gross body 

control and coordination” and comprises four 

tasks:

  Balancing while walking backwards. The stu-

dent has to walk backwards one step at a time 

on three different balance beams, 3 m in leng-

th and of different widths (6, 4.5 and 3 cm). The 

number of steps the student can take on each 

beam is recorded.

  Hopping with one leg over an obstacle. The 

student is asked to jump from one leg over an 

obstacle made with foam blocks measuring 50 

× 20 × 5 cm. The height is increased progressi-

vely for increasing age. The student has to 

jump at least twice more after clearing the 

obstacle. Both legs are assessed.

  Lateral jumping. The student has to jump la-

terally with both feet together from one side 

to the other of a slat measuring 60 × 4 × 2 cm 

as many times as he or she can in 15 seconds. 

The number of jumps performed correctly is 

recorded.
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  Shifting platforms. The student has to move 

across the floor on platforms measuring 25 × 25 

× 2 cm and supported by four legs that are 3.7 

cm in height. Starting from one of the platforms 

while holding the other one, the student has to 

more forward without stepping off the plat-

forms, which requires moving the platforms in 

the direction of the movement, stepping on one 

then placing the other. The number of correct 

relocations performed in 20 seconds is recorded.

To determine the level of coordination displayed by 

the students, we converted the raw scores into 

standardised scores (motor quotient) for each of 

the tasks, which were later used to calculate the 

total motor quotient (mean, 100; standard devia-

tion, 15) in a percentile distribution. A result of 85 

or less in the total motor quotient represented mo-

tor performance below the 15th percentile. A score 

below 70 meant that performance was below the 

3rd percentile (Table 1). The original test standards 

were established taking into account both age 

(4–5 to 14 years) and sex.

Method

We reached out to school principals and physical 

education teachers directly to explain the nature 

of the study, ask for their consent and request their 

collaboration. We subsequently crafted a letter ex-

plaining the study that was sent to the parents of 

the students to obtain their consent by signing the 

letter. The test was performed one student at a 

time in an area reserved for that purpose (clas-

sroom and/or gymnasium) during the time sche-

duled for physical education. The length of each 

individual test was of about 15 to 20 minutes.

Statistical analysis

To validate the factorial structure of the test we 

used factor analysis (principal component analy-

sis) with varimax rotation. We assessed the suita-

bility of the correlational matrix used in the analy-

sis by means of the Kaiser-Meyer-Olkin test (KMO) 

and Bartlett’s test of sphericity. We tested for nor-

mality and homogeneity of variance using the 

Kolmogorov-Smirnov test and Levene’s test, res-

pectively, and then carried out descriptive analyses 

(means and standard deviations) and comparisons 

by sex and age by means of multivariate analysis 

of variance (MANOVA). The level of statistical signi-

ficance was set at 0.05 (two-sided) for all tests. We 

also decided to report the effect size obtained. The 

statistical calculations were performed with the 

SPSS® software version 20.0.

RESULTS

Factor analysis of the four tasks performed

In order to confirm the unidimensionality of the 

test, which comprises four different tasks, we ca-

rried out a factor analysis (principal component 

method) with varimax rotation. Both the results of 

Bartlett’s test of sphericity (Χ2(6) = 72.76; P <. 000) 

and the measure of sampling adequacy (MSA), ob-

tained by the overall Kaiser-Meyer-Olkin index 

(0.716) were satisfactory for the performance of 

factor analysis. The factor analysis yielded a single 

factor with an eigenvalue greater than 1 that ex-

plained 51.46% of the variance, loadings greater 

than 0.60 and a reliability of 0.74 (Table 2). These 

results confirmed the unifactorial structure of the 

test developed by its authors on the basis of a lar-

ge sample of German schoolchildren. 

Descriptive and comparative analyses

Tables 3 and 4 present the descriptive data of the 

scores obtained by the sample of students in each 

of the test tasks, both by sex and by age. 

Table 1. Classification of the motor quotients of the 
KKTK test

Motor quotient Level Percentile

131-145 High 99-100
116-130 Good 85-98
86-115 Normal 17-84
71-85 Poor 3-16
56-70 Impaired 0-2
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Comparative analyses

We assessed the effects of sex (male and female) 

and age (12 and 13–14 years) in the different tasks 

of the test by means of MANOVA, in which the de-

pendent variables were the test tasks and the fac-

tors were sex and age, and we only found signifi-

cant differences based on sex (Wilk’s lambda, 

0.645; F, 15.57; P < .000; η2 = 0.35). Univariate 

analyses showed that these differences emerged 

in all four test tasks (backward beam walk: P = 

.029, η2 = 0.015; one-legged hopping: P = .000, 

η2=0.15; lateral jumping: P = .000, η2 = 0.026; plat-

form shifting: P = .010, η2 = 0.05). These differences 

indicated that male students scored higher than 

their female peers.

The scores were used to classify participants into 

one of three groups based on their performance 

on the test. The mean value of the motor quotient 

of the male students in the sample was 88.63 (SD, 

14.68) and the mean quotient for female students 

was 67.25 (SD, 16.60), which evinced that while 

the mean score of the boys fell within the range 

considered normal by the test standards, the mean 

score of the girls fell within the impairment cate-

gory (see Table 1).

Forty-six schoolchildren (38.3%) were classified as 

having normal coordination, thirty-eight (31.7%) 

as having poor coordination, and thirty-six (30%) 

as having impaired coordination. These results 

show that 61.7% of schoolchildren (74 of the par-

ticipants in the study) had some type of coordina-

tion problem, as their performance fell within the 

poor and impaired categories.

We ought to highlight that none of the students 

had a score exceeding 113, and thus none could be 

classified into the good or high coordination cate-

gories based on the reference levels. Another im-

portant finding was that girls predominated in the 

poor and impaired categories, especially in the 13-

to-14 years age interval (Table 5), in which only one 

of the 24 girls had a score that fell within the range 

corresponding to a normal level of coordination.

DISCUSSION

The main objective of the study was to analyse the 

level of gross motor coordination in a sample of 

Spanish first-year students of ESO by means of the 

body coordination test.22 We found the results 

alarming, as 74 (61.7%) of the 120 students in the 

sample tested below the appropriate level (nor-

mal) of motor coordination established by the 

authors of the test, and were classified into the 

poor and impaired categories.

These results alert us to the facts already reported 

by previous studies, the presence in primary and 

secondary schools of students that have difficulty 

coordinating movement, a problem found in early 

childhood, primary, and secondary education set-

tings. It continues to be a hidden and neglected 

problem among ESO students.16 The fact that 

none of the participants achieved a score allowing 

classification into the good or high categories de-

mands that we reflect on the poor motor coordina-

tion skills of the students that participated in the 

Table 2. Principal component matrix for the  
KKTK test

Task Loading
Single-leg hopping 0.772
Backward-walking balance 0.741
Lateral jumping 0.702
Platform shifting 0.649
% variance 51.46
Cronbach’s α 0.74

Table 3. Descriptive data for the standardised scores obtained in each of the test tasks by the student sample
Task Minimum Maximum Mean Standard deviation

Backward-walking balance 38 118 77.31 18.53
Single-leg hopping 16 117 88.14 28.09
Lateral jumping 16 123 90.62 18.19
Platform shifting 50 129 83.80 6.10
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study and that investigate the underlying causes 

of this situation.

In their 1974 study conducted on 1283 schoolchil-

dren, the authors of the test22 found that only 2% 

had significant coordination problems (impaired 

category) and that 68% had a normal level, while 

14% had good coordination and 2% a high level of 

motor coordination. The contrast is self-evident, as 

four decades later the decrease in coordination 

skills is quite marked in very different populations, 

Table 4. Descriptive data for the standardised scores obtained by students in each of the test tasks  
by age and sex

 Sex Age Mean Standard deviation

Backward-walking balance
 
 
 
 
 
 
 
 

Male
 
 

12 years 46.47 14.48

13–14 years 43.00 11.17

Total 44.82 13.02

Female
 
 

12 years 35.94 12.54

13–14 years 31.79 11.96

Total 34.13 12.35

Total
 
 

12 years 41.45 14.49

13–14 years 38.11 12.72

Total 39.92 13.75

Single-leg hopping 
 
 
 
 
 
 
 

Male
 
 

12 years 64.94 15.75

13–14 years 67.42 15.94

Total 66.12 15.77

Female
 
 

12 years 46.65 22.54

13–14 years 47.96 21.40

Total 47.22 21.86

Total
 
 

12 years 56.22 21.23

13–14 years 58.93 20.76

Total 57.46 20.97

Lateral jumping 
 
 
 
 
 
 
 

Male
 
 

12 years 67.56 9.96

13–14 years 65.97 15.61

Total 66.80 12.88

Female
 
 

12 years 62.35 10.93

13–14 years 61.25 11.15

Total 61.87 10.94

Total
 
 

12 years 65.08 10.68

13–14 years 63.91 13.92

Total 64.54 12.23

Shifting platforms  
 
 
 
 
 
 
 

Male
 
 

12 years 45.09 6.92

13–14 years 47.00 6.91

Total 46.00 6.93

Female
 
 

12 years 42.74 6.35

13–14 years 43.21 6.88

Total 42.95 6.53

Total
 

12 years 43.97 6.70

13–14 years 45.35 7.09

Total 44.60 6.89
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as demonstrated by studies conducted in Portugal, 

Brazil, Greece, Norway, Canada, Belgium or the 

Netherlands.24-28

A recent study conducted in Barcelona by Torral-

ba et al29 in Catalonian schoolchildren aged 7 to 10 

years that used the same test showed similar re-

sults. In their study, which had a sample of 1254 

schoolchildren, 40% exhibited some type of coordi-

nation problem, and only 4.6% was classified abo-

ve the normal level. The recent study carried out by 

Vandorpe et al30 in Belgium reached similar con-

clusions, confirming a decrease in coordination 

skills in the four decades that have elapsed since 

the study on which the test was based.

In Spain, these results demand the attention of 

both health care and education professionals, con-

sidering that despite the fact that physical educa-

tion is part of the official curriculum in schools, 

coordination problems still exist in the population 

of schoolchildren, and as we mentioned above, 

poor motor coordination is associated with seden-

tary and unhealthy lifestyles in the future.7,28,31 It 

is very likely that the reason why a considerable 

proportion of students classifies into the impaired 

category is a significant lack of physical activi-

ty.23,31-33 The time spent weekly in curricular physi-

cal education classes in compulsory secondary 

education does not exceed two hours, a clearly in-

sufficient amount, and the percentage of students 

that do not do any kind of extracurricular sport or 

physical activity is increasingly large.

Students in the impaired category should receive 

especial attention and be evaluated more tho-

roughly, as it is likely that they meet all the neces-

sary criteria for developmental coordination disor-

ders (DCDs) as defined by the American Psychiatric 

Association.34 This is definitely a problem that 

concerns health care professionals as much or 

more than physical education teachers. If it is not 

addressed, these students are destined to reach 

adulthood with the same problems15,35 and settle 

into sedentary lifestyles.

Another salient finding is that most of the students 

in the poor and impaired categories were female. The 

difference in the coordination performance of male 

and female adolescents was considerable, especially 

at 13 and 14 years of age, which is consistent with 

the findings of the study of Catalonian students by 

Torralba et al.29 In our study, the female to male ratio 

of the 36 students (31.7%) in the impaired level was 

5:1 for both age intervals. It is also worth noting that 

of the 46 students (38.3%) in the normal coordina-

tion level, only four of those aged 12 years and one of 

the 13-to-14 year olds were female. This is an alar-

ming issue and it should be investigated in greater 

detail, because in light of the association between 

poor coordination and low levels of physical activity, 

girls will be more likely to develop sedentary lifes-

tyles, with all the ensuing consequences.11

CONCLUSIONS

Several studies are bringing to our attention the 

deterioration of the physical condition of school-

children and the increasing prevalence of 

overweight and obesity. 36-39 Coordination skills 

have decreased considerably in children and ado-

lescents, and this demands a much more proactive 

approach from medical and educational authori-

ties. This study adds to the already existing body of 

evidence, which calls for the need to consider the-

se problems not just in the context of education, 

but as a health issue in the paediatric and adoles-

cent population.

Table 5. Distribution of sample components into the three classification categories found in the study
12 years 13–14 years

Male Female Male Female
Motor skills level Normal 22 4 19 1

Poor 9 12 9 8
Impaired 3 15 3 15
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