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BACKGROUND: Physical education is at present oriented to the practical realization of physical activities (PA);
less time is devoted to the acquisition of certain knowledge about the importance of PA and other necessary informa-
tion about a healthy lifestyle and nutrition.

OBJECTIVE: The main aim of the study is to penetrate the knowledge sphere of students in the field of a physi-
cally active lifestyle and health and thus to standardize the comprehensive test in a Czech environment. Further, to
compare test results among the types of schools, classes and gender.

METHODS: For testing knowledge about health and PA, we designed a comprehensive test that was distributed
at 10 secondary schools in the Czech Republic (two vocational schools and eight grammar schools). We obtained
tests from 192 boys and 224 girls (15 to 19 year olds) who completed the test twice: as a pre-test and after five weeks
as a post-test in 2008-2009. In total, we gathered 832 tests.

RESULTS: The reliability coefficient (half split method) was r, = 0.527 (p <0.01). Cronbach’s alpha of inner con-
sistency was r = 0.627. Neither boys nor girls reached 50% of the correct answers in the test. No difference has been
found between gender in the pre-test; in the post-test a significant difference was found, which was confirmed also by
the effect size (d = 0.35). Grammar school students (d = 0.87) and students from higher classes (d = 0.47) had better
knowledge about health and PA when compared to vocational school students and first year students.

CONCLUSIONS: The comprehensive test can be used mainly for research, comparison and as a part of a complex
scientific survey. Grammar school students and older students scored better on the test, we did not find any gender
differences. Students reached the lowest score in the nutritional and educational sphere. Practical use of the compre-
hensive test can encourage pupils and students to think about their own healthy lifestyle. In order to change pupils’

physical behavior we may involve pupils more and use, for instance, pedometers for step monitoring.
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INTRODUCTION

Testing (pedagogical measurement) is a sophisticat-
ed method of pedagogical diagnosis that has for many
years been used in western countries. An association
between the level of physical activity/fitness and knowl-
edge about an active lifestyle is not investigated very
often as a research question. Despite this fact some stud-
ies exist that refer to the importance of the connection
between PA knowledge (including, for instance, proper
nutrition) with lifestyle or intentions and attitudes to-
wards PA particularly in children and youth (Murray,
Suprapiboonchai, Wilson, Rodriguez, & Eldridge, 2008;
Palmer, Graham, & Elliott, 2005; Rutkowski & Con-
nelly, 2010; Tuuri et al., 2006) but also in adults and
seniors (Grant & Kluge, 2007; Hui & Morrow, 2001).
Neither foreign nor Czech research methods deal with
standardized testing of students’ knowledge in the field
of physical activities, health and fitness. One known test
transferred into software that tests students’ knowledge
in the basic fitness concept at the secondary school level

is the American FitSmart test (Zhu, Safrit, & Cohen,
1999). This test is the result of the extensive effort of
physical education teachers and experts to develop
a standardized knowledge test for the physical fitness
sphere. Their test can be applied as it is or can be used
as a part of an educational program aimed at improving
health and students’ well being. It is based on research
findings that point at the relationship between a physical
fitness concept and a healthy lifestyle.

Our research team also strived to design a similar
tool that would test the sphere of health and PA and at
the same time it would educate. We think it is necessary
to teach students not only the physical principles of
fitness, but also cognitive ones, either in physical educa-
tion (PE) or in any similar module (Human beings and
health - school education program). An essential part
of the instruction should be inter-subject integration
as a necessity of a modern concept and contemporary
educational trends. Students that have got information
about physical fitness should also know the benefits
and drawbacks of regular physical activity. The more



students know about the risks of physical inactivity and
the benefits of PA, the more likely they will be to ac-
cept a lifestyle with physical activity or exercising or
eventually to accept the idea of regular participation in
organized sport as it is assumed in the so called “health
belief model” (Strecher & Rosenstock, 1997).

Because health and PA are not taught concentratedly
in one school subject, the comprehensive test serves as
summary survey of knowledge in this sphere. The ap-
plied comprehensive test is designated for investigating
the situation about the knowledge students have about
health and PA at a certain moment. Its application al-
lows for getting to the heart of the students’ knowledge
sphere in the fields of human biology, nutrition and their
knowledge about PE and sport disciplines. Further, we
obtained information necessary for analyzing really
measured PA possibly for the comparison of data from
international questionnaires (e.g. IPAQ). The compre-
hensive test is personalized and meant for 15 year old
and older youth which means for the broader popula-
tion. It was developed mainly for research needs for pu-
pils and students at elementary, secondary schools and
universities. It is a test that tries to find status and is not
for the evaluation of knowledge level or whether some
educational aims have been reached. Unfortunately, the
test results cannot be compared with any classification;
biology and PE are subjects where a part of the knowl-
edge could be obtained. With respect to the fact that
a mark or grade is a private matter of each student, it
cannot be publicized unofficially and that is why we
have to find out the level of their knowledge of health
and PA in a different way. The developed comprehensive
test has got a standardized Polish version (Vasi¢kova,
Chmelik, Fromel, & Neuls, 2009) and an English ver-
sion.

Aim

The main objective of the study was to carry out the
standardization of the comprehensive test at secondary
schools. A secondary aim was to find out the status of
knowledge in secondary school students of health and
physical activity. If differences exist between grammar
and vocational schools, are they significant? Do gender
differences exist in students’ knowledge? Do the dif-
ferences between first year students and students from
higher classes exist?

METHODS

The comprehensive test as it is designed contains
32 questions that are divided into four dimensions
(conditions, energetics, nutrition, educational), with
eight questions in each dimension. The concept and
dimensions were based on questions believed to relate
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to overall knowledge of physical activity and health that
are discussed in the Framework Educational Program
and are included in the sphere of “Human Health”
(Vyzkumny ustav pedagogicky, 2007). During the con-
struction of the test, we consulted about all items with
experts from the fields of pedagogy, nutrition, physical
fitness and a healthy lifestyle. Items mostly agreed on
by experts were inserted into the test. Some questions
had to be rephrased according to the experts’ opinion.
Each question offers a multiple choice of four possi-
ble answers from A-D. Respondents are supposed to
choose only the correct answers according to their own
knowledge. The test was distributed twice with a five
weeks break in between. First the respondents filled
in basic information - school, class, gender, name and
surname (or code), height and weight and date of com-
pletion, so that the tests could be paired as pre-test and
post-test. The time necessary for completing the test was
approximately 20 to 30 minutes. The test is evaluated
by the number of correct answers (maximum 32 points,
ordinal data) and in each dimension (maximum 8 points
in each dimension).

Standardization was carried out as part of an ex-
tensive survey in first year classes at secondary schools
(vocational and grammar schools) that were selected
on the basis of good experience by graduates in their
place of residence. These schools were mostly from
the Moravian region. Further, comprehensive pre-tests
and post-tests from the second, third and fourth class
students entered into the standardization procedure.
A special database in MS Access software was created
for test assessment where basic information about the
respondent and answers to each question are to be in-
serted. (It is necessary to fill in only one answer to each
question, neither can an answer to a question be missing
nor are two or more answers possible. Such a test must
be eliminated from analysis.) It is possible to export
from this database onto an MS Excel sheet according
to selected criteria. Data can be, later on, transferred
into the statistical software IBM SPSS 18.0 (SPSS Inc.,
Chicago, IL). The result of each test is a total point
score and a score in each dimension in a particular re-
spondent (ordinal data).

For the standardization of a comprehensive test we
determined the reliability coefficient and Cronbach’s al-
pha coefficient of inner consistency. Content validity was
assessed by a team of experts from university and teach-
ers from secondary schools. The differences between pre-
test and post-test in total score and in each dimension
score were assessed by the nonparametric Wilcoxon test
for dependent variables to which we determined effect
size (d) (Cohen, 1988). This effect size d was calculated
from the Z score: d = 2 x Z x (n, + n ). Further we
determined the correlation coefficient (Spearman) for
nonparametric data. Taking a group of respondents
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(according to the type of school, gender and classes)
we quantified both median and inter-quartile range for
the total score and for each dimension and we did an
item analysis for each question. The difference in total
score was tested using the nonparametric Mann-Whit-
ney U test for independent variables between types of
schools (grammar versus vocational schools), classes
(first versus higher classes) and gender (boys versus
girls) and for these coefficients we quantified effect size
(d). For illustration of the differences among dimensions
in different groups we used mean values and Friedman’s
ANOVA.

RESULTS

Standardization of the comprehensive test

We found the stability coefficient by the repeated
method, that means between the pre-test and post-test,
was found to be r = 0.527 (significant with a p<0.01), on
the level of dimensions it ranges from r = 0.234-0.445
(p <0.01) (TABLE 1). When testing the statistical sig-
nificance of the stability coefficient, we found out that
the correlation coefficient predicates the relationship be-
tween two tests and this relationship can be characterized
as moderately positive. Intra-class correlation is expressed
as Cronbach’s alpha coefficient and is r = 0.627. When
we divided each test into odd and even questions, the

TABLE 1

reliability was found to be r = 0.514 (p<0.01). When we
divided test questions into version “A” (the first 16 ques-
tions) and version “B” (the second 16 questions: 17-32)
the result was r = 0.494 (p <0.01).

Despite the low correlational coefficients, when we
tested the significance of these coefficients we proved
a moderate relationship between both tests. Similarly it
was found in the case of the lack of effect of size coef-
ficients in that they do not reach any effect in any of
the tested dimensions. The differences in mean score
in each dimension as well as in total score show only
small differences that are caused by the great number
of analyzed comprehensive tests. In future, any tested
group with smaller number of respondent should take
this fact into account.

The Spearman coefficient of rank correlations
among the results scores in each dimension and the to-
tal score on the comprehensive test (TABLE 2) reached
middle to high dependency (in the educational dimen-
sion) (Chraska, 2007).

Comparison of comprehensive test results
Characteristics of our sample and basic statistical
values are stated in TABLE 3. We analyzed a total of
832 tests, so that we were able to create 416 pairs of
pre-test and post-tests. Each group of tests was divided
according to the type of school (grammar and voca-
tional school), gender (boys and girls) and class (first

Comparison of the test results in the pre-test and post-test (n = 416) in particular dimensions

Mean number of points | Spearman’s correlation coefficient 7 P d

Total

Pre-test 15.63 o

Post-test 15.42 0.527 0.50 0.62 0.04
Condition dimension

Pre-test 3.29 .

Post-test 330 0.378 0.07 0.94 0.00
Energetic dimension

Pre-test 3.55 -

Post-test 370 0.234 1.53 0.13 0.11
Nutrition dimension

Pre-test 3.43 "

Post-test 332 0.437 1.32 0.19 0.09
Educational dimension

Pre-test 5.36 s .

Post-test 510 0.445 2.80 0.00 0.19

Legend: ** p < 0.01 - statistically significant level, Z - Wilcoxon test, d - effect size

TABLE 2

Reliability in each dimension with regard to the total score (**p < 0.01)

Spearman’s coefficient

Condition dimension

Energetic dimension

Nutrition dimension

Educational dimension

Total

0.661**

0.591%*

0.678**

0.731%*
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class students and 2"-4" class students). (We created
a summary group from the students of the second, third
and fourth classes because of the small number of tests
in each class.)

Among the types of school we found out in both
tests statistically significant differences with better scor-
ing on the part of students from grammar schools and
this difference was also confirmed by the effect size coef-
ficient. Students from higher classes scored significantly
better than first year students. In terms of gender we
found out only one difference in the post-test where girls
scored better than boys.

Fig. 1 illustrates the difference between the types of
schools in each dimension only in the pre-test. From
the statistical point of view the differences in dimen-
sions were significant on the level of p < 0.01 (condition
dimension: F = 39.08; energetic: F = 9.21; nutrition:
F = 66.86; educational: F = 40.89).

When comparing pre-tests in two groups according
to classes (Fig. 2), it is evident that 2"¢-4™" classes’ stu-
dents scored better in their mean number of points than
first year students. It is due to the fact that the education
program in the third class is oriented to human biol-
ogy and knowledge of it helps the students to answer
several questions. That is why the differences in mean
values reached in each dimension are statistically signifi-
cant apart from the energetic dimension (conditions:
F = 9.44; energetics: F = 2.27 - insignificant; nutrition:
F = 19.16; educational: F = 12.44; p < 0.01).

Fig. 3 shows the mean number of points in each
dimension in the pre-test according to gender. The to-
tal mean score was, in girls, 15.90 points (there were
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49.69% correct answers), respectively 15.30 points
(47.81%) in boys (F = 2.81; p = 0.094). Girls have got
better knowledge about health and physical activity, the
biggest statistically significant difference was found in
the nutrition dimension (F = 4.18; p < 0.05).

DISCUSSION

Results of the standardization of the comprehensive
test on health and physical activity is that this test can
be used mainly for research purposes, particularly for
comparison as one of the methodological instruments
applied within a more complex research survey. Such a
test could also serve for the identification of strengths
and weaknesses in the knowledge sphere of students,
as a motivational tool for enhancing physical activity
interest or for the evaluation of certain interventional
programs aimed at the increasing of PA level. Its appli-
cation could stretch students’ imaginations about their
own lifestyle. The reliability coefficient tested by the split
half method is 0.514. A higher reliability coefficient was
found by the test-retest method and it can be said that
the post-test was realized under conditions comparable
to those of the pre-test. If we apply the post-test after
5 weeks, students’ information about the testing area
might change a little bit, their mood, the atmosphere
in the class and other significant factors may influence
the final result. We have to take this into account when
discussing the reliability. This reliability coefficient in-
dicates that the test can be used only as an approximate
and additional criterion for the comparison of groups.

TABLE 3
Comprehensive test results in pre-test and post-test surveys and a comparison according to the type of school, class
and gender
Pre-test Post-test
Mdn IQR Z )/ d Mdn IQR Z y/] d
Type of school
Grammar school 17 4 17 ;
(n=257)
Vocational school 8.97 0.00 0.87¢ 9.39 0.00 0.92¢
ocational schoo
(n = 159) 14 4 13 6
Class
First s 5 s ]
(n = 285)
Second to fourth 4.84 0.00 0.47° 4.91 0.00 0.48°
Ul
(n=131) 17 4 17 7
Gender
Male 16 5 14.5 8
(n=192) '
Female 1.37 0.17 0.132 3.60 0.00 0.35°
(n = 224) 16 4 16 5

Legend: Mdn - median, IQR - inter-quartile range, Z - Mann-Whitney U test, p - statistically significant level, d - effect size (Cohen,

1988), ® - no effect, * - middle effect, © - large effect
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Fig. 1

The mean number of points in each dimension of the comprehensive test according to the type of school

6 1 5.72
B Secondary grammar school
5 4 O Vocational school 4.78
4 4 3.63 3.71 3.82
3.29

3 - 2.75 2.79
2 -
1 -
O L] T T

Conditions Energetics Nutrition Educational

Fig. 2

Mean number of points in each dimension of the comprehensive test according to classes

6 = 5.74
M First year 024 year 5.18
5 -
3.84
3.14 3.24
3 -
2 -
1 -
0 T T T
Conditions Energetics Nutrition Educational
Fig. 3
Mean number of points in each dimension of the comprehensive test according to gender
6 -
H Boys 5.24 >-46
5 = O Girls
4 - 3.63 3.55
332 3.6 345 3.28
3 -
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The critical disadvantage of any test generally is its re-
sult possibly being influenced by motivation. It is quietly
assumed that the motivation of each student to score
the best is relatively high. But if we carry out testing
twice (pre-test and post-test) and the test itself is de-
manding, it can be reflected in the reliability coefficient.
The criterion validity of the comprehensive test in the
Czech Republic could not be tested because we did not
have any suitable external criterion to which we could
compare test results. Thus we used only content validity
based on discussion with a team of experts as described
in the Method section. Empirical validity was found in
Polish youth in reference to their marks from biology
and resulted in r = 0.277 (p = 0.067), (VasSickova et al.,
2009). During the designing of the comprehensive test
we took into account all general rules that must be fol-
lowed during testing (Zimmerman, Sudweeks, Shelley,
& Wood, 1990). The creation of any comprehensive or
knowledge test is multiculturally and educationally (sys-
tematically) determined and thus very difficult.

From the total score of the test we found out that
students do not have sufficient knowledge about health
and physical activity in that they reached on an aver-
age less than 50% of the correct answers. Only gram-
mar school students and students from higher classes
(52.5-53.5%) scored above half of the correct answers
both on the pre-test and on the post-test. It indicates
that the test is very demanding despite the fact that its
content is in harmony with the 9 class curriculum of
elementary school. This problem warrants further re-
search. On the other hand it gives evidence about the
necessity of including information about health and
physical activity in education programs for high schools
in order to support the understanding of students of the
benefits of a healthy lifestyle and how to achieve it or
to influence alternatively, according to this knowledge,
their effort to accomplish positive changes in behavior
(Dunn, Thomas, Green, & Mick, 2006). In previous
studies (Contento, Manning, & Shannon, 1992) the au-
thors state that for mastering knowledge 10-15 hours
of intervention are necessary and for positive change in
behavior towards a healthy lifestyle up to 50 hours of
intervention are needed.

Comparing the test results according to the type
of school, we found statistically significant differenc-
es between grammar and vocational school students.
These differences result from the different orientation
of schools. Secondary grammar schools are more uni-
versally oriented and thus these students have got bet-
ter knowledge about health and physical activity than
vocational schools which are more specialized in cer-
tain branches and the tested knowledge is not part of
their curriculum. Nevertheless, with regard to the future
preparation of the next productive generation, it will be
suitable to include and effectively disseminate knowl-
edge about a healthy lifestyle and the benefits of regular
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physical activities and proper nutrition for instance into
the physical education curriculum (or into any similar
program comprising PE).

Evaluation of the differences between two groups
according to classes confirmed that mastery of knowl-
edge is positively manifested in the comprehensive test
because human biology is in the curriculum for higher
classes. It is interesting that the final results were not
negatively influenced by vocational school students
where biology is not in the curriculum. The lower mean
score in the test of first year students can be explained
by transfer from different basic schools, where biology
is part of the curriculum (human biology is taught in the
third class) and where there is a different level of inter-
est in physical activity. Chiefly, in the last mentioned
sphere, the intentional research on changes in physi-
cal behavior with a pedometer application should be
aimed at.

We have found a greater general knowledge about
the given problem in girls, which can be caused by the
fact that girls are more interested in how they look and
how to achieve health harmlessly (without drastic diets).
On the other hand, Lynn, Irwing, and Cammock (2001)
found that boys are significantly better than girls regard-
ing knowledge about physical health and recreation (bi-
ology, games and sport). The differences we found in the
pre-test were minimal (no effect) and in the post-test the
effect was moderate.

We analyzed also the score in particular dimensions
where the highest score was achieved in the education
dimension (5.4 points from 8 possible, which means
67.5%) and the lowest score in the nutrition dimension
(3.3 points, which means 41.25%). Another analysis
was carried out in individual questions; the least cor-
rect answers were to the questions: no. 3 “What are the
most nutritious sources of energy for the human body?”
(11%), no. 14 “What caloric expenditure approximately
does an hour of faster walking represent in a moderately
heavy (60-70 kg) and tall individual (170-180 cm)?”
and no. 23 “What is the most important factor for
health - what level of physical and mental condition
should there be in relation to a person’s weight?” (13%).
The best answered questions were no. 11 “At what in-
tervals does the healthiest eating occur?” (92%), no. 28
“What can be the main danger of regular but only one
sided PA (e.g. only running) in the development of what
illness?” (87%), and no. 12 “What population groups
should perform physical activity?” (80%).

CONCLUSIONS

The main aim of this study was to find out the reli-
ability coefficient, which is r, = 0.527 (test-retest Spear-
man coefficient). Students from secondary school do
not have sufficient theoretical knowledge about physical
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activity and health because they scored on average less
than 50% of the correct answers. Despite this fact we
think that the comprehensive test is the only method for
finding out students’ knowledge about health and physi-
cal activity, and it can serve for the verification of the
effect of experimental research, intervention programs
and their long lasting effect, for comparative studies and
detail analysis of different factors in various groups of
students divided according to test results. The results ob-
tained differ according to the type of school (grammar
school students scored better than vocational school stu-
dents) and classes (students from higher classes scored
better than first year students, this is due to the content
of their respective educational programs). Gender dif-
ferences were not statistically significant. The field of
tested knowledge about health and PA should be taken
into account and deserve greater attention in education
programs for students because according to our experi-
ence their practical impact on a qualitatively spent life
is far bigger that has been expected.
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VEDOMOSTNI TEST
VE SKOLNI TELESNE VYCHOVE
NA STREDNICH SKOLACH V CR -
STANDARDIZACE A VERIFIKACE
(Souhrn anglického textu)

VYCHODISKA: Télesna vychova je v soucasné dobé
orientovana na praktickou realizaci pohybovych aktivit
(PA), méné Casu se vénuje predavani prisluSnych vé-
domosti o vyznamu realizace PA a dalSich nezbytnych
informaci o zdravém Zivotnim stylu a vyzive.

CILE: Hlavnim cilem studie je proniknout do védo-
mostni sféry studentd, ktera zasahuje zejména oblast
biologie Clovéka, vyZivy a znalosti z oblasti télesné vy-
chovy a sportu, a tak standardizovat védomostni test
o problematice zdravi a pohybové aktivity v ¢eskych
podminkach. Dil¢im cilem je pak porovnat vysledky
védomostniho testu z hlediska typu §kol, tfid a pohlavi.
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METODIKA: Pro zjistovani védomosti o proble-
matice zdravi a PA byl sestaven védomostni test, ktery
byl piedlozen zakim na 10 stfednich §kolach v Ceské
republice (dvé odborné §koly a osm gymnazii). Ziskali
jsme vyplnéné testy od 192 studentl a 224 studentek
(15-19 let), ktefi je vyplnovali dvakrat: jako pre-test
a po pétitydenni pauze jako post-test v letech 2008-2009.
Celkem bylo shromazdéno 832 testl.

VYSLEDKY: Koeficient reliability metodou ptlleni
testl byl zjistén r, = 0,527 (p <0,01). Cronbachovoalpha
vnitini konzistence bylo r = 0,627. Chlapci ani dév¢ata
nedosahuji 50 % spravnych odpovédi na otazky védo-
mostniho testu. V pre-testu nebyl zjistén Zadny rozdil
mezi pohlavimi; v post-testu byl zji§tén vyznamny roz-
dil, ktery byl také potvrzen koeficientem ,effect size®
(d = 0,35). Gymnazialni studenti (d = 0,87) a studenti
vyS§Sich ro¢niki (d = 0,47) maji vétsi znalosti o proble-
matice zdravi a PA nez studenti stfednich odbornych
§kol a prvnich ro¢nikd.

ZAVERY: Védomostni test je vyuZitelny zejména
pro vyzkumné ucely; komparaci a jako soucast rozsah-
lejSiho vyzkumného Setfeni. Studenti gymnazii a starsi
studenti dosahovali lepSich vysledkl v testu nez studenti
stiednich §kol a niz§ich roénikll; mezi pohlavim nebyly
zjisStény Zadné rozdily. Praktické pouziti védomostniho
testu by mohlo vést zaky a studenty k zamysleni se nad
vlastnim Zivotnim stylem. Pro zmé&ny pohybového cho-
vani by pak bylo vhodné vice zainteresovat zaky a vyuzit
napf. monitorovani PA krokomé&rem.

Klicovd slova: reliabilita, obsahovd validita, pohybovad akti-
vita, pohlavi, gymndzium, stfedni Skola, védomosti.
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