
12  journal of outdoor activities Volume 7  No. 1/2013   ISSN 1802-3908          13

A comparison of the performance 
among female students of the 
specializations Outdoor Activities 
and Occupational Therapy in the 
motor tests at the UJEP.
Zdeněk Havel, Hana Kynštová 
Fakulty of Health Studies, Jan Evangelista Purkyně University, Ústí nad Labem, Czech Republic

Introduction
The level of physical performance and implied phys-
ical fitness are essential for health of every individual 
and his lifestyle. Physical fitness is according to Bun-
ce (1995) divided with respect to its impact on: 

1. health-related physical fitness
2. performance-related physical fitness

By Bunce (1998), when evaluating the level of heal-
th-related fitness, it is required to consider two basic 
areas: 

1. structural factors: height, weight, body compo-
sition

2. functional factors: cardio-respiratory enduran-
ce, muscular strength, endurance and flexibility.

Abstract
The aim of the study is to contribute to the widening of knowledge concerning the motor abilities among 
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Souhrn
Cílem studie je přispět k rozšíření poznatků o úrovni motorických schopností studentek oboru AVP PF a 
studentek FZS UJEP, reprezentované studentkami Ergoterapie. Pro naše sdělení jsme si položili dvě otázky. 
První, jaký je rozdíl v úrovni motorických schopností mezi studentkami obou oborů a druhou, jaká je úroveň 
motorických schopností studentek Ergoterapie, tedy studentek VŠ, ve srovnání s obecnou populací. Z výsledků 
vyplynulo, že u všech měřených testů má soubor AVP vyšší průměry a kromě flexibility i mediány a že kromě 
flexibility se jedná o statistickou významnost na hladině 0,01 ve prospěch AVP. Nepotvrdil se předpoklad, že 
studentky (VŠ) oboru Ergoterapie ve srovnání s obecnou populací budou mít vyšší úroveň motorických schop-
ností než obecná populace.

Klíčová slova: 
Aktivity v přírodě, ergoterapie, měření a testování, pohybové schopnosti, výkonnost, zdatnost

Similar components were identified by Haskell (1985). 
His health-related fitness components are: aerobic fit-
ness, muscular fitness – maximal muscular strength 
and endurance, flexibility and body composition.
In this paper we compare the level of performance 
(fitness) of female students of Outdoor Activities 
(OA), study program of Physical Education and 
Sport (PES) with female students of Occupation the-
rapy, study program of Specialization in health. We 
are convinced that the OA group is a specific one, 
which is next to the health related fitness focused 
more on performance related fitness. Female college 
students of Occupation therapy are expected to pre-
fer health related fitness.
In the published article „Motor tests for admitting 
students branch outdoor activities“ (Hnízdil & Ha-
vel, 2011, 16) we investigated motor skills level of 
PES students in comparison with general populati-
on. When determining the level of motor skills, we 
were aware that motor skills are not directly measu-
rable (Měkota & Novosad, 2005, 23) and that their 
level is inferred by the indicators, which in this case 
were motor tests. This is why we selected tests which 
do not infer only to motor skills but also to health-
-related physical fitness. 
The female students of OA reached values of gene-
ral population in – bleep test, forward jump from 
standing position and deep bend in a sitting positi-
on. Above-standard values were reached by students 
in – endurance in pull-up on horizontal bar, sit-ups 
repeatedly for one minute, both hands throw of full 
2kg heavy ball, aerobic fitness – Katch-McArdle Step 
Test and Iowa Brace test.
We asked two questions in our research. The first, 
what is the difference in the level of motor skills 
between female students of PES and female students 
of Occupation therapy and the second, what is the 

level of motor abilities of Occupation therapy stu-
dents, a college students, compared to general po-
pulation.
The aim of the study is to contribute to the expansi-
on of knowledge about the level of motor skills of PF 
female students of Outdoor Activities and students 
of Fakulty of Health Studies UJEP, represented by 
female students of Occupational Therapy.

Methodology of the study

Hypothesis of the study:
1. the first year students of Outdoor Activities 

(PES) will have a higher level of motor skills 
than students of Occupational Therapy.

2. the motor abilities level of Occupational thera-
py students will be higher in comparison with 
general population.
According to the results mentioned in the pub-
lication Hnízdil & Havel (2011, 16), we used the 
same standardized tests as in 2011.

1. Somatic measurements: body height, body wei-
ght and calculated BMI

2. Strength capability: both hands throw of full 
2kg heavy ball, forward jump from standing 
position with legs together, pull-ups on a hori-
zontal bar, endurance in pull up on a horizontal 
bar, sit-ups repeatedly for one minute

3. Flexibility: joint agility – deep bend in sitting 
position

4. Coordination skills: Iowa brace test as a test of 
coordination abilities (Čepička, 1999; Štěpnič-
ka, 1976)

5. Endurance capability: bleep test
6. Aerobic fitness:”Katch-McArdle Step test”, ra-

ted by the maximum oxygen consumption, VO2 
max, see Table 1 (Pollock & Wi1more, 1990).

Table 1  Classification of aerobic capacity for women 20 – 29 years old.

Level Low Bellow 
the standard

Average Above 
the standard

High

Women <29 29 – 34 35 - 40 41 - 46 >46

All tests were taken from the literature. The basic li-
terature was „Unifittest (6 - 60) Měkota, Kovář, et al., 
(1996)”. Measuring and testing took place according 
to the manual referred in this literature. The excep-
tion was Katch-McArdle Step Test from which we 
infer aerobic fitness from and therefore we include 
also its evaluation. The second exception was the 
test of throwing 2kg heavy full ball with both hands, 

which is described in the literature Komeštík (1995), 
including its standards. 

Characteristics of the sample
The research sample consisted of first-year fema-
le students of study fields Outdoor activities and 
Occupational therapy. The students of OA gain 
knowledge and acquire skills that will enable them 
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to manage fitness activities for a broad population 
groups in various parts of society independently, 
professionally, safely and economically. Their speci-
alized field of study is complemented by wide range 
of practical disciplines of the sciences, which enab-
le graduates to perform physical activities in a wide 
range of natural conditions.
Students of Occupational therapy acquire knowledge 
that allows them application of specialized occupa-
tional therapy methods and procedures to provide 
health care. In practice, they suggest optimal oc-
cupational therapy on the basis of indications, re-
commended medical procedures and on the basis 

of their own investigations. During their theoretical 
and practical education they acquire skills and com-
petences for implementation of occupational thera-
py screenings for an analysis of the patient activities, 
sensomotor evaluation, mobility and locomotion, 
for screening tests of cognitive function in relation 
to the analysis of routine daily activities. 
The sample was consisted of 13 students of Outdoor 
activities and 37 students of Occupational therapy. 
The age is given to the date of measurement with an 
accuracy of one month (Table 2). The measurement 
and testing took place in April and October of 2011 
and 2012 in the sports hall UJEP.

Table 2 The average age (x) and number (n) of students

Outdoor activities x 19,7
n 13

Occupational therapy x 19,8
n 37

Statistical processing
For statistical evaluation of the data we used the 
program Statistica. We performed the following sta-
tistical calculations: basic statistical characteristics 
of position and variability (arithmetic average, stan-
dard deviation, Me, Mo, R – variation range), t- test 
for independent samples, Mann Whitney U test,  - 
test, and for substantive significance d,  ,  .  

Results
The results and values of Iowa Brace test are shown 
in tables 3-6. The average values of BMI and motor 
tests of both women samples were compared by t-
test for independent samples (Table 5). Iowa Brace 

test values are compared by Mann-Whitney U test 
and  - test.

Body composition
Body weight and height were assessed as somatic in-
dicators to calculate BMI. The derived value of BMI 
(Table 3 and 4) informs us whether the body weight 
corresponds to the height or whether it is excessi-
ve or reduced. By calculating the average values of 
BMI we found out that both samples are according 
to Riegrová & Ulbrichová (1993) rated as “normal 
value”. The values of all statistical characteristics, 
with exception of variation range (R), differs in both 
samples very slightly, it is not statistical significance.

Table 3 Statistical characteristics of somatic features and tests of OA students

Tests x SD Me Mo R
BMI 22,54 1,97 22,97 6,6
Stage 6,66 1,30 6,75 7 4,5
VO2 max 45,91 10,05 44 44 40
Throw 800,83 110,57 825 690 370
Long jump fwd 204,5 43,03 200 200 148
Chin endurance 31,17 15,94 31,5 50 48
Sit-ups 48,33 4,75 48 48 15
Flexibility 26,87 6,50 26 26 25
IBT - - 16,5 18 6

Motor tests
The OA sample has higher averages in all measured 
tests besides flexibility also medians (Tables 3 and 
4). Statistical significance in favor of OA (Table 5) 
is significant at the level 0,01 for tests: both hands 
throw of 2kg heavy full ball, jump forward from 

standing position with legs together, sit-ups repea-
tedly for one minute, endurance in pull-up on the 
trapeze, bleep test, aerobic fitness – Katch-McArdle 
Step Test. The difference between samples in flexibi-
lity test is very small, both averages and medians are 
nearly identical.

 Table 4 Statistical characteristics of somatic features and tests of Occupational therapy students

Tests x SD Me Mo R
BMI 22,12 3,30 21,8 23,23 14,56
Stage 2,41 1,06 2 1,5 4,5
VO2 max 38,59 3,20 39,21 39,21 13,30
Throw 576,76 109,04 540 510 460
Long jump fwd 144,16 28,16 145 145 128
Chin endurance 12,70 5,60 12 9 25
Sit-ups 27,41 6,28 26 25 24
Flexibility 26,41 7,15 27 23 35
IBT - - 14 11 16

Table 5 Comparison of test scores of OA students and Occupational therapy students

Tests t - test ω2,d – v %
BMI 0,52 -
Stage **11,44 72,61
VO2 max **3,93 22,77
Throw **6,17 43,07
Long jump forward **5,63 38,52
Chin endurance *3,94 24,37
Sit-ups **10,56 69,28
Flexibility 0,20 -
IBT p-level = 0,006528 78,52

Significance level of t-test *) 0,05 = 2,012 ,  **) 0,01 = 2,684
Cohens coefficient - d = 0,7852 – the middle effect

By comparing the average values of individual tests 
performed by students of Occupational therapy with 
values of general population referred to in the litera-
ture “Unifittest (6-60) Měkota, Smith, et al., (1996), 
we find out that performance of this sample is re-
latively poor. The lowest level was reached in bleep 
test, for their average did not reached on average of 6 
year old girls. In forward jump from standing positi-
on with legs together test students reached only the 
average of 9 years old girls and their performance 
in sit-ups for one minute repeatedly reached to the 
average of 10 years old girls. Only in endurance in 

pull-up on the trapeze test they reached the average 
of their age category. According to Pollock & Wi-
1more (1990) they also reached the average values 
in aerobic fitness – Katch-McArdle Step test. The 
resulting averages of both hand throwing 2kg heavy 
full ball and deep bend in sitting position also reach 
average values of their ages according to standards 
of Komeštík (1995)

Iowa Brace test
In Tables 3 and 4 there are result values of Iowa 
Brace test within the scope of evaluated battery, 
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median, modus and variation range. The OA samp-
le has relatively high median and modus but lower 
variation range. The values of Iowa Brace test are 
compared by Mann Whitney U test (Table 5). We 
found statistical significance between our sam-
ples in favor of the OA group on significance level 

α0,01. It is a statistical significance with a medium 
effect but significant percentage (75,52). According 
to standards of Komeštík (1995) in the tab. 6 and 
χ2 - test calculations, we can confirm higher per-
formance of OA students at the level of significance 
χ2 0,05. 

Table 6  Iowa-Brace test evaluation of samples according to Komeštík (1995)

Study field Bad Good Excellent  χ2-test η2
OA 0 6 7 7,546 0,094
Occupational 
therapy

12 17 8

Excellent - > 16 points, Good 13-16 points, bad < 13 points.   χ2  0,05 = 5,368
     (Komeštík, 1995)

Discussion
The students of Physical education and sport are ex-
pected to have good to excellent level of motor skills. 
This is of course applied to the students of OA. As 
mentioned in the introduction, we found out that 
students of OA reached the average values of general 
population in three tests (bleep test, forward jump 
with legs together from standing position and deep 
bend in sitting position). Values of five tests (endu-
rance in pull up on horizontal bar, sit-ups repeatedly 
for one minute, both hands throw of full 2kg heavy 
ball and Iowa Brace test) were above the average of 
general population.

BMI
The average BMI value is according to Riegrová & 
Ulbrichová (1993) „normal“ for both samples (table 
3 and 4). However, if we look at the values of indivi-
dual students, we find that only one student of OA 
is underweight. In sample of Occupational therapy 
there were 12 underweight students. On the other 
hand, 6 students were found out to have slight obesi-
ty and one with severe obesity. Nevertheless, we can 
conclude that body composition of students of both 
samples conforms to the population average and at 
the same time it confirms that college students con-
trol their weight. 

Motor tests
The results confirmed our first hypothesis that stu-
dents of OA will have higher level of motor skills than 
students of Occupational therapy – significant at level 
0,01 for all tests with exception of flexibility (table 5) 
which is strongly influenced by genetic factors. The 
values of strength tests of Occupational Therapy stu-
dents were really low compared to OA students, as 

evidenced by high percentage of substantive significa-
nce. But we did not expect Occupational therapy stu-
dents to have very low level in some tests (table 3). On 
the basis of experience with bleep test, we tried to mo-
tivate students to the limit but the results showed that 
endurance of university students depends primarily 
on their free characteristics which were, in the area 
of performed physical activity, missing. The situation 
was similar in other two tests where endurance is a 
component (sit-ups repeatedly for one minute and 
endurance in pull up on horizontal bar).
Our assumption that students of Occupational thera-
py will have a higher level of motor skills than gene-
ral population was not confirmed. The comparison 
of average test scores (bleep test, forward jump from 
standing position with both legs together, sit-ups 
repeatedly for 1 minute) with averages of general 
population (Měkota & Kovář, et al., 1996), showed 
that this group has a very low performance, reaching 
not even below average values in their age category 
(table 3). Their performance in other tests, including 
aerobic fitness surveyed by Katch-McArdle step test, 
was equal to general population. Aerobic fitness, sy-
nonymous of cardiorespiratory endurance, is a pillar 
of health related fitness. Ravanský (2011) defines it 
as the ability to receive, transport and utilize oxy-
gen. Physiological base is the involvement of “slow” 
muscle fibers and application of oxidative ways of 
satisfying energy needs. Although the results of this 
test did not affect other tests with endurance factor, 
it is possible to believe that students use their aerobic 
endurance in later age.

Iowa Brace test
Iowa Brace test battery includes coordination-de-
manding movements, balance and coordination 

body exercises, items 1 and 9 can be also conside-
red as flexibility test. In table 3 and 4 there are re-
sult values of Iowa Brace test, median, modus and 
variation range. The fulfillment of Komeštík (1995) 
standards by individual students is in table 6. Měko-
ta and Novosad (2005) state that maximal capacity 
of coordination abilities is reached in the period of 
20 to 30 years of age. The results indicate that 34% of 
Occupational therapy students failed the test and we 
can deduce low development of coordination skills 
in physical education during previous studies. 
The results of motor skills tests and resulting heal-
th-related physical fitness have changed our opini-
on about university students, when we taught that 
they care about physical activity and strive for some 
fitness. The level of basic motor performance of stu-
dents studying medical degree course, where they 
are taught the importance of physical activity for 
healthy lifestyle in a number specialized subjects, is 
striking. The only mitigating factor is that we tested 
the first year students.

Conclusion
We asked two questions in our study. First, what is 
the difference in the level of motor skills between stu-
dents of both disciplines and second, what is the level 
of motor abilities of Occupational therapy students, 
therefore college students, compared to general popu-
lation. This corresponded with our hypotheses. 
To answer these questions, we collected values of 13 
students of the first year female students of Physical 
Education and Sports, field Outdoor Activities and 
37 female students of degree program Specializati-
ons in Health, field Occupational Therapy.
Students were measured in following tests: bleep 
test, both hands throw of full 2 kg heavy ball, for-

ward jump from standing position with both legs 
together, endurance in pull-up on a horizontal bar 
by reverse grasp, sit-ups repeatedly for one minute, 
deep bend in sitting position, Iowa Brace test and we 
calculated BMI.
The results showed:
a) the calculated average BMI value is according to 
Riegerová and Ulbrichtová (1993) “normal” for both 
files (tables 3 and 4). We can claim that body compo-
sition of both samples is consistent with the average 
of general population and at the same time it confir-
ms that college students control their weight. 
b) the OA sample have higher averages in all tests 
and, with exception of flexibility, also medians (tab-
les 3 and 4). Statistical significance (table 5) in favor 
of OA group is significant at level 0,01 for all tests 
besides flexibility, where both average and median 
are nearly identical. 
c) our hypothesis that students of Occupational the-
rapy will have higher level of motor skills than the 
general population was not confirmed. The compa-
rison of average test scores (bleep test, forward jump 
from standing position with both legs together, 
sit-ups repeatedly for 1 minute) with averages of 
general population (Měkota & Kovář, et al., 1996), 
showed that this group has very low performance, 
reaching not even below average values in their age 
category (table 3). Their performance in other tes-
ts, including aerobic fitness surveyed by Katch-M-
cArdle step test, was equal to general population
d) our hypotheses were not confirmed
e) the level of basic performance of students studying 
medical degree is, with respect to fact that they are 
taught about the importance of physical activity for 
healthy lifestyle in number of specialized subjects, 
very surprising.
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median, modus and variation range. The OA samp-
le has relatively high median and modus but lower 
variation range. The values of Iowa Brace test are 
compared by Mann Whitney U test (Table 5). We 
found statistical significance between our sam-
ples in favor of the OA group on significance level 

α0,01. It is a statistical significance with a medium 
effect but significant percentage (75,52). According 
to standards of Komeštík (1995) in the tab. 6 and 
χ2 - test calculations, we can confirm higher per-
formance of OA students at the level of significance 
χ2 0,05. 

Table 6  Iowa-Brace test evaluation of samples according to Komeštík (1995)

Study field Bad Good Excellent  χ2-test η2
OA 0 6 7 7,546 0,094
Occupational 
therapy

12 17 8

Excellent - > 16 points, Good 13-16 points, bad < 13 points.   χ2  0,05 = 5,368
     (Komeštík, 1995)

Discussion
The students of Physical education and sport are ex-
pected to have good to excellent level of motor skills. 
This is of course applied to the students of OA. As 
mentioned in the introduction, we found out that 
students of OA reached the average values of general 
population in three tests (bleep test, forward jump 
with legs together from standing position and deep 
bend in sitting position). Values of five tests (endu-
rance in pull up on horizontal bar, sit-ups repeatedly 
for one minute, both hands throw of full 2kg heavy 
ball and Iowa Brace test) were above the average of 
general population.

BMI
The average BMI value is according to Riegrová & 
Ulbrichová (1993) „normal“ for both samples (table 
3 and 4). However, if we look at the values of indivi-
dual students, we find that only one student of OA 
is underweight. In sample of Occupational therapy 
there were 12 underweight students. On the other 
hand, 6 students were found out to have slight obesi-
ty and one with severe obesity. Nevertheless, we can 
conclude that body composition of students of both 
samples conforms to the population average and at 
the same time it confirms that college students con-
trol their weight. 

Motor tests
The results confirmed our first hypothesis that stu-
dents of OA will have higher level of motor skills than 
students of Occupational therapy – significant at level 
0,01 for all tests with exception of flexibility (table 5) 
which is strongly influenced by genetic factors. The 
values of strength tests of Occupational Therapy stu-
dents were really low compared to OA students, as 

evidenced by high percentage of substantive significa-
nce. But we did not expect Occupational therapy stu-
dents to have very low level in some tests (table 3). On 
the basis of experience with bleep test, we tried to mo-
tivate students to the limit but the results showed that 
endurance of university students depends primarily 
on their free characteristics which were, in the area 
of performed physical activity, missing. The situation 
was similar in other two tests where endurance is a 
component (sit-ups repeatedly for one minute and 
endurance in pull up on horizontal bar).
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of average test scores (bleep test, forward jump from 
standing position with both legs together, sit-ups 
repeatedly for 1 minute) with averages of general 
population (Měkota & Kovář, et al., 1996), showed 
that this group has a very low performance, reaching 
not even below average values in their age category 
(table 3). Their performance in other tests, including 
aerobic fitness surveyed by Katch-McArdle step test, 
was equal to general population. Aerobic fitness, sy-
nonymous of cardiorespiratory endurance, is a pillar 
of health related fitness. Ravanský (2011) defines it 
as the ability to receive, transport and utilize oxy-
gen. Physiological base is the involvement of “slow” 
muscle fibers and application of oxidative ways of 
satisfying energy needs. Although the results of this 
test did not affect other tests with endurance factor, 
it is possible to believe that students use their aerobic 
endurance in later age.

Iowa Brace test
Iowa Brace test battery includes coordination-de-
manding movements, balance and coordination 

body exercises, items 1 and 9 can be also conside-
red as flexibility test. In table 3 and 4 there are re-
sult values of Iowa Brace test, median, modus and 
variation range. The fulfillment of Komeštík (1995) 
standards by individual students is in table 6. Měko-
ta and Novosad (2005) state that maximal capacity 
of coordination abilities is reached in the period of 
20 to 30 years of age. The results indicate that 34% of 
Occupational therapy students failed the test and we 
can deduce low development of coordination skills 
in physical education during previous studies. 
The results of motor skills tests and resulting heal-
th-related physical fitness have changed our opini-
on about university students, when we taught that 
they care about physical activity and strive for some 
fitness. The level of basic motor performance of stu-
dents studying medical degree course, where they 
are taught the importance of physical activity for 
healthy lifestyle in a number specialized subjects, is 
striking. The only mitigating factor is that we tested 
the first year students.

Conclusion
We asked two questions in our study. First, what is 
the difference in the level of motor skills between stu-
dents of both disciplines and second, what is the level 
of motor abilities of Occupational therapy students, 
therefore college students, compared to general popu-
lation. This corresponded with our hypotheses. 
To answer these questions, we collected values of 13 
students of the first year female students of Physical 
Education and Sports, field Outdoor Activities and 
37 female students of degree program Specializati-
ons in Health, field Occupational Therapy.
Students were measured in following tests: bleep 
test, both hands throw of full 2 kg heavy ball, for-

ward jump from standing position with both legs 
together, endurance in pull-up on a horizontal bar 
by reverse grasp, sit-ups repeatedly for one minute, 
deep bend in sitting position, Iowa Brace test and we 
calculated BMI.
The results showed:
a) the calculated average BMI value is according to 
Riegerová and Ulbrichtová (1993) “normal” for both 
files (tables 3 and 4). We can claim that body compo-
sition of both samples is consistent with the average 
of general population and at the same time it confir-
ms that college students control their weight. 
b) the OA sample have higher averages in all tests 
and, with exception of flexibility, also medians (tab-
les 3 and 4). Statistical significance (table 5) in favor 
of OA group is significant at level 0,01 for all tests 
besides flexibility, where both average and median 
are nearly identical. 
c) our hypothesis that students of Occupational the-
rapy will have higher level of motor skills than the 
general population was not confirmed. The compa-
rison of average test scores (bleep test, forward jump 
from standing position with both legs together, 
sit-ups repeatedly for 1 minute) with averages of 
general population (Měkota & Kovář, et al., 1996), 
showed that this group has very low performance, 
reaching not even below average values in their age 
category (table 3). Their performance in other tes-
ts, including aerobic fitness surveyed by Katch-M-
cArdle step test, was equal to general population
d) our hypotheses were not confirmed
e) the level of basic performance of students studying 
medical degree is, with respect to fact that they are 
taught about the importance of physical activity for 
healthy lifestyle in number of specialized subjects, 
very surprising.
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