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The primary aim of physical education (PE) is to promote lifelong physical activity (PA) and to promote physical
literacy in children. During classes children should learn through participation in physical activities and thus physi-
cal education lessons should be as active as possible. The aims of this study were firstly to compare physical load in
dance and aerobic dance lessons to the recommendation of the minimum of 50% of class time being physically active
(USDHHS, 2000) and secondly to identify how the students’ role in the educational process affects their engagement
in PA. Two hundred and forty one girls completed the full program of dance and aerobic dance lessons. Heart rate
telemetry systems were used to measure PA during dance and aerobic dance lessons. Girls spent more than 50% of class
time in moderate to vigorous PA in both traditional and progressive dance and aerobic dance lessons. Results from
this study suggest that the increased student’s role can help to fulfill other PE goals such as responsibility for decision
making and creativity along with promoting PA especially in dance and aerobic dance student oriented lessons.
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INTRODUCTION

In a progressively more sedentary society, the role
of physical education (PE) in promoting lifelong physi-
cal activity (PA) and enhancing children’s quality of life
should be central to long term health enhancing strat-
egies (Burgeson, Wechsler, Brener, Young, & Spain,
2001). To complete these strategies, PA guidelines and
recommendations have been created. The Healthy People
2010 objectives aim to increase the number of schools
providing daily physical education as well as the number
of PE participants and students who are physically ac-
tive for at least 50% of lesson lime (USDHHS, 2000).
The Health Education Authority (Biddle, Sallis, & Cavill,
1998) recommended accumulation of one hour of PA per
day at least twice a week of at least moderate intensity
and children’s participation in activities that help to de-
velop and maintain muscularskeletal health. General rec-
ommendations for adolescents (Sallis & Patrick, 1994)
advocate firstly that all adolescents should be active every
day as a part of their daily lifestyles and secondly that
adolescents should engage in three or more sessions per
week in moderate to vigorous physical activity (MVPA)
that lasts 20 min. or more at a time. Several studies re-
ported the important role of PE in delivering health en-
hancing PA (Fairclough & Stratton, 2005a, 2005b; Levin,
McKenzie, Hussey, Kelder, & Lytle, 2001; McKenzie et
al., 2006; Stratton, 1996).

Some studies have documented that physical activity
drops exponentially during the adolescent period (Al-
lison, Adlaf, Dwyer, Lysy, & Irving, 2007). Furthermore,
the review paper by Amstrong and Welsman (2006) re-
vealed that European boys of all ages participate in more
PA than European girls, especially considering vigorous
PA. Girls also take fewer steps per day and are less active
than boys during release or recess time (Tudor-Locke,
Lee, Morgan, Beighle, & Pangrazi, 2006). Therefore,
there is a strong call for teenage girls’ engagement in
PE programs that motivate them to adopt lifelong PA
habits (Cavill, Biddle, & Sallis, 2001). A range of activi-
ties must be offered if girls are to be motivated to take
advantage of PA opportunities (Prusak, Treasure, Dars,
& Pangrazi, 2004).

Promotion of PA can be fostered through effective
curricular and extracurricular programs (Powers, Con-
way, McKenzie, Sallis, & Marshall, 2002). Furthermore,
the teaching process should also be considered. Student
oriented PE teaching approaches involve a higher range
of decision making, self activity and critical thinking
(Bonnette, McBride, & Tolson, 2001; Penney & Chan-
dler, 2000). Moreover, further goals such as developing
creative thinking, problem solving, metacognition, social
development (Rink, 1998) and self assessment can serve
to promote knowledge, understanding and independent
learning (Mohnsen, 1997). These valid areas of learning
could contrast, however, with meeting PA recommenda-
tions and health enhancing strategies. PA varies in dif-
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ferent teaching components, e.g content of the lesson,
main teaching objective, teaching approach, class size,
etc. (Fromel, Vasendova, Stratton, & Pangrazi, 2002;
McKenzie, Marshall, Sallis, & Conway, 2000; Stratton,
1996, 1997). PE content thus needs to include activities
that are effective in promoting PA along with meeting
motor, cognitive, social, spiritual, cultural and moral
aims (Sallis & McKenzie, 1991).

In the case of girls, PE activities should also develop
their self confidence (Solmon, Lee, Belcher, Harrison,
& Wells, 2003). National surveys (Fromel & Bartosze-
wicz, 1998; Fromel, Formankova, & Sallis, 2002) have
provided evidence that dance, aerobic dance, creative
and aesthetic activities are highly popular among adoles-
cent girls and furthermore girls’ attitudes towards dance
show little change between the ages of 11 to 16 (Sand-
erson, 2001). Dancing is among the top five activities
of girls in their leisure time (Harrell, Pearce, Markland,
Wilson, Bradley, & McMurray, 2003). Findings pre-
sented in literature have shown that dance and aerobic
dance can enhance girls’ perception of PA. It applies
especially to aerobic dance since it is not considered a
competitive PA and supports girls’ perceptions of their
own femininity, body image and physical self efficacy.
Aerobic dance might enhance girls’ physical self percep-
tion and therefore could be an activity through which
positive psychological results could be attained (Daley
& Buchanan, 1999). Another study by Bartholomew and
Miller (2002) supports the affective benefits of submaxi-
mal, continuous exercise in aerobic dance classes which
extend to self selected aerobic dance classes. Aerobic
dance appears to be an activity which could accomplish
the fulfillment of the main recommendations and en-
hance effectiveness in promoting cardiorespiratory fit-
ness (Flores, 1995; Li & Dunham, 1993; MacConnie,
Gillian, Geenen, & Pels, 1982).

From the point of view of educational and other
values, dance is acknowledged for other reasons than
aerobic dance is. They are the aesthetic, cultural, so-
cial, emotional and artistic benefits of dance (Hanna,
1999; Purcell, 1994; Sanderson, 1996; Smith-Autard,
2002). Since these contribute to progress in the learning
process (Chen, 2001; Graves & Townsend, 2000; Koff,
2000; Richardson & Oslin, 2003), they belong among
the main points of advocacy for dance in the school
curriculum. In dance and especially creative dance, com-
posing dances is emphasised (Morin, 2001), because
every dance movement is the result of a range of useful
decisions on how the dance movement uses space, time,
energy and partnership of pupils. Dance gives pupils an
opportunity to express their ideas, feelings and views
(Purcell, 1994).

The aims of our study were twofold: firstly, to com-
pare the physical load in dance and aerobic dance les-
sons to the recommendation of the minimum of 50%
of class time being physically active (USDHHS, 2000)
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and secondly, to identify how the students’ role in the
educational process affects girls’ engagement in PA.

METHODS
Participants and setting

One middle school and two high schools in the
Czech Republic and two middle schools and three high
schools in Poland participated in this study. Girls from
the 6th through the 11th grades (n = 241) gave their
consent to participate (M + SD age: 16.0 = 1.6 years;
height: 1.65 + 0.06 m and weight: 53 £ 8.2kg). In to-
tal, 241 girls participated in two types of PE lessons,
171 were eliminated since they submitted incomplete
monitoring record sheets. Only two girls refused to par-
ticipate in the study. In compliance with the Czech and
Poland national curriculum, girls attended PE lessons
twice and three times a week, respectively, in single sex
groups. Each lesson took 45 minutes. Lessons were
taught by 9 university students studying in their last
year of the master degree programs in PE. The lesson
content which was dance or aerobic dance was accom-
panied by music.

Measurements

A heart rate telemetry system was used to measure
PA during lessons. For the confirmation as to whether
progressive intervention was implemented, a standard-
ized questionnaire was distributed.

HR monitor (Polar, Oy, Kempele, Finland): Heart
rate was measured at 5 s intervals using a Polar S610™
heart rate telemetry system. Higher load (heart rate
above [220 - age] x 0.85), medium load (in the zone
of 70-84% of maximal heart rate), average heart rate
during a 45 minute PE lesson were registered. The val-
ues express physical load in terms of zones - aerobic,
anaerobic threshold and “redline”, which are applied in
PE lessons by Swaim and Edwards (2002). In order to
compare physical activity during the lessons to Healthy
People 2010 recommendations with the minimum of
50% of class time being physically active (USDHHS,
2000), target heart rate zone and the percentage of PE
lessons time in the target zone were calculated. Target
heart zone was partially determined by the American
College of Sports Medicine guidelines (2000) as over
60% of maximum heart rate (220 - age).

Questionnaire: At the end of each lesson, partici-
pants were to complete a standardized questionnaire
asking 24 dichotomous questions. The questions cov-
ered six primary dimensions (cognitive, emotive, health,
social, attitudinal, and creative) and a supplementary
dimension of the “student’s role”. The reliability and va-
lidity of this questionnaire have been reported elsewhere
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(Fromel, Vasendova et al., 2002). According to the data
obtained from each dimension of the questionnaire, the
changes in the students’ role in the teaching process
were assessed. This included measures of student sat-
isfaction with the PA in PE lessons, the teacher’s role
as a facilitator of learning, freedom to make decisions,
dialogue between the student and the teacher, and the
students’ central role in the learning process.

Procedure

In the experiment, each class took part in 2 types of
PE lessons. The first type was traditional PE involving
standard teaching approaches using dance or aerobic
dance with appropriate musical accompaniment. The
content of the PE lessons was adjusted to the abilities
and interests of the students, the student teachers, the
physical environment and current curricular demands
and varied in different dance styles (modern, latin,
hip-hop etc.) and tempo of chosen music accompani-
ment.

The progressive series of PE lessons had structure
and content similar to the traditional lessons. Yet “in-
creasing the student’s role in the educational process”
was added as an extra variable. The educational process
involved more decision making, self directed activity,
critical and creative thinking, problem solving, metacog-
nition, social development, and self assessment.

The main instructions given to the teachers on how to
teach the progressive physical education lessons were:
e to incorporate individualized episodes that encour-

age cooperation,

e provide students with more involvement in the les-
son’s management and encourage the students to
accept responsibility for their results,

e to allow the students to opt for different alternatives,
to increase students’ autonomy for decision making,
creativity and self realization,

e to enhance peer assessment.

To achieve these aims, student teachers were allowed
to use the whole range of teaching styles (Mosston
& Ashworth, 2002).

Before starting the lesson HR monitors were ad-
justed to each monitored student. Heart rate monitors
were put on according to the instructions. All monitors
were set up by the research team members and started
just prior to the lesson. The course of the lesson was not
interrupted by this procedure. At the end of the lesson
students took approximately 5 minutes to complete the
questionnaire.

Data analyses

The Statistica 6.0 program was used for data process-
ing. For data analysis we used basic statistical character-
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istics and the Wilcoxon test for nonparametric data from
the questionnaire. For association between independent
and dependent variables we used the repeated measure
ANOVA and Scheffé post-hoc test (p < 0.05). The type
of lesson with two categories (traditional and progres-
sive lessons) and content with two categories (dance
and aerobic dance lessons) belong among independent
variables. As dependent variables, mean heart rate and
heart rate zones are considered. As a complementary
characteristic for the explanation of “effect size”, we
used the coefficient w’ (Tolson, 1980) and the coeffi-
cient #’ in agreement with recommendations by Morse
(Morse, 1999).

RESULTS

Statistically significant differences were found be-
tween traditional and progressive dance [T = 6.93;
p <0.001, #? = 0.06] and aerobic dance [T = 8.90;
p <0.001, #°= 0.07] during PE lessons in the dimen-
sion of the student’s role. Higher score (more points)
in this dimension was obtained in progressive PE les-
sons in comparison with traditional PE lessons. These
confirmed that progressive intervention had been put
into effect (Fig. 1).

Furthermore, the intervention aimed at “increas-
ing the student’s role” in PE lessons did not cause
any decrease in heart rate (mean HR) nor PA inten-
sity in progressive type lessons (F = 0.62; p = 0.431;
type x content F = 0.54; p = 0.464). Mean heart rate
was 137.56 = 12.48 beats-min~!in traditional and
139.25 + 12.87 beats-min!in progressive dance PE les-
sons. In aerobic dance PE lessons, the girls’ mean heart
rate was 149.94 + 20.29 beats-min~'in traditional lessons
and 150.0 + 15.52 beats-min~! in progressive lessons.

Differences in time (min.) spent in the zone over 85%
of HR__(F =0.87; p=0.351; type x content F = 2.47;
p = 0.117), in the zone 70-84% HR__ (F = 0.08;
p =0.777; type x content F = 0.58; p = 0.445) and in
the zone 60-69% (F = 2.91; p = 0.089; type x content
F =0.18; p = 0.670) were not statistically and practically
significant (TABLE 1).

The time students spent in the target zone
over 60 percent of their maximal heart rate was
32.86 £ 8.29 minutes in traditional dance lessons,
33.77 = 8.72 minutes in progressive dance lessons,
40.26 = 5.66 minutes in traditional aerobic dance lessons
and 39.07 = 7.95 minutes in progressive aerobic dance
lessons. Analysis of heart rate data revealed that the girls
engaged in PA in the target zone 73.03 = 18.43% of class
time in traditional dance lessons and 75.05 = 19.38% of
class time in progressive dance lesson. The girls spent
89.47 + 12.58% of class time in traditional lessons and
86.83 £ 17.67% of class time in progressive lessons per-
forming aerobic dance.
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Fig. 1
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Differences between traditional and progressive PE lessons in the dimension of student’s role
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TABLE 1

6.09 M Traditional PE lessons

OProgressive PE lessons

Aerobic dance

HR zones and % PE lessons time in HR zones in traditional and progressive dance and aerobic dance PE lessons

Dance physical education (PE) lessons

Characteristics Traditional PE lessons Progressive PE lessons
min. % PE lessons time min. % PE lessons time
M SD SD M SD M SD
Over 85% HR 3.56 4.62 10.26 4.84 5.04 10.76 11.19
70-84% HR _ (min.) 14.96 7.63 33.25 16.96 15.56 6.74 34.59 14.98
60-69% HR__ (min.) 14.34 5.51 31.87 12.25 13.37 4.70 29.70 10.44

Aerobic dance physical education (PE) lessons

Characteristics

Traditional PE lessons

Progressive PE lessons

min. % PE lessons time min. % PE lessons time

M SD M SD M SD M SD

Over 85% HR 8.45 10.10 18.78 22.45 8.13 8.43 18.06 18.74
70-84% HR__ (min.) 21.0 10.27 46.67 22.83 20.72 8.31 46.05 18.47
60-69% HR _ (min.) 10.81 9.54 24.02 21.20 10.22 6.55 22.72 14.56

Legend: M = mean, SD = standard deviation, HR _ = maximal heart rate.

DISCUSSION

The data were assessed in relation to PA recommen-
dations and according to how the students’ role in the
educational process affects their engagement in PA. The
difference between traditional and progressive lessons
was confirmed by higher scores in the student’s role
dimension of the questionnaire. In total, progressive
intervention did not negatively affect PA in progressive
PE lessons. The progressive intervention was carried
out in dance and aerobic dance PE lessons similarly.
In both lessons, there were not significant differences
between traditional and progressive PE lessons. This
result is surprising in the case of dance lessons, because
the content of these lessons incorporated girls’ involve-
ment both in composing the whole or a part of a dance
and its performance; usually with the emphasis on cho-
reography, the result is less PA (Stratton, 1997). We are

however aware that the higher, although not significant,
average heart rate and other heart rate characteristics
in progressive dance lessons could have been caused by
other factors such as emotional stress while performing
dance.

PA in aerobic dance lessons was higher than in
dance lessons, which is in agreement with the prima-
ry orientation of these types of PA. Aerobic dance is
mainly focused on improving aerobic endurance and
determines the whole body’s movement in virtue of its
nature. Dance lessons emphasize aesthetics of the dem-
onstration of the movement, awareness of space, of dif-
ferent rhythms, of one’s own body, and a right posture
more than aerobic dance lessons do.

PA in aerobic dance lessons met the health recom-
mendations for adolescents (aged 11-21) of 30 min-
utes at a moderate to vigorous level of exertion (Sallis
& Patrick, 1994). Girls spent more than 50% of class
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time in moderate - vigorous PA in both traditional and
progressive aerobic dance lessons and accomplished
the Healthy People 2010 recommendation (USDHHS,
2000). The accomplishment of the main recommenda-
tions and effectiveness in promoting cardiorespiratory
fitness in aerobic dance lessons was confirmed also by
Li and Dunham (1993) and MacConnie et al. (1982).
However, moderate to vigorous PA for three or more
sessions per week is recommended for improvement in
aerobic fitness (Sallis & Patrick, 1994). I agree with
Stratton (1996) that this aim can not be fulfilled only
by PE considering the usual frequency of only two
PE lessons a week.

Although the level of PA in dance lessons was lower
than in aerobic dance lessons, students still spent 50% of
PE class time being physically active (USDHHS, 2000),
met the health recommendation for adolescents (aged
11-21) of 30 minutes of moderate to vigorous level of
exertion (Sallis & Patrick, 1994) and accomplished the
requested vigorous level of exertion in PE lessons (Si-
mons-Morton, O’Hara, Parcel, Baranowski, & Wilson,
1990). The level of PA in dance lessons in this study
seems to be high in comparison to a study by Hodges
Kulinna et al. (2003) where a lower average heart rate
(131.13 £ 12.83 bpm) and percentage of time in the tar-
get zone in dance lessons in high school students were
reported. Their results are consistent with Stratton’s
(1997) findings that dance belongs among PE activi-
ties with the lowest amount of moderate and vigorous
PA. Mean heart rate in dance lessons is similar to mean
heart rate in different indoor PE classes in Portugal in
girls of the 7th grade (Wang, Pereira, & Mota, 2005).

Our findings of a high level of PA in dance and es-
pecially in aerobic dance lessons are supported by the
Hodges Kulinna et al. study (2003) when secondary
school girls were more active in individual activities.
Other studies (Fairclough & Stratton, 2005a; Fair-
clough, 2003; Stratton, 1997), however, reported team
games as activities more valuable to reach PA recom-
mendations, encompassing whole body movement at
different speeds, whereas the nature of movement activi-
ties (dance and gymnastics) emphasizes aesthetic aware-
ness and control. Yet, in the case of dance lessons there
are also other curricular goals desired than only the PA
goals, whereas aerobic dance lessons are more efficient
in achieving PA goals and recommendations.

CONCLUSION

This study shows that progressive intervention did
not negatively affect PA and confirms that both aerobic
dance lessons and dance lessons can be an effective
means of how to achieve PA and fitness goals in PE. Re-
sults from this study suggest that the increased student’s
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role can help to fulfill other PE goals such as respon-
sibility for decision making and creativity along with
promoting PA and cardiorespiratory fitness in student
oriented lessons. Dance lessons, in spite of a different
main objective, may contribute to achieving critical
PA recommendations and total daily or weekly PA. We
believe that the increased student’s role in PE classes
and students’ choice of activities can effectively motivate
students to perform and sustain PA for life. Aerobic
dance and dance seem to be particularly influential con-
tents of PE lessons that can enhance promoting PA in
girls.
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VYUCOVACI JEDNOTKY TANCE
A TANECNIHO AEROBIKU:
JAK ROLE ZAKA OVLIVNUJE
POHYBOVOU AKTIVITU DIVEK
VE VYUCOVACIM PROCESU
(Souhrn anglického textu)

Hlavnim cilem Skolni té€lesné vychovy je podporovat
celoZivotni pohybovou aktivitu (PA) a zvySovat pohybo-
vou gramotnost déti. Edukaéni proces je v télesné vycho-
vé (TV) naplnovan pohybové aktivnim zapojenim zakd,



92

a proto by méla byt prevazna Cast jednotek TV travena
aktivni pohybovou ¢innosti s odpovidajicim télesnym
zatiZzenim. Cilem této studie je zjistit, zda télesné zati-
Zeni v jednotkach tance a aerobiku spliuje doporuceni
stravit alespon 50 % ¢asu pohybovou aktivitou stfedni
a vysoké intenzity (USDHHS, 2000) a zda role zaka
v edukacnim procesu ovliviiuje pohybovou aktivitu di-
vek. 241 dévcat absolvovalo program tvofeny tradi¢nimi
a progresivnimi vyu€ovacimi jednotkami tance a aero-
biku. Srdecni frekvence dévcat byla v prib&hu vyuco-
vacich jednotek monitorovana systémem Team Polar.
Dévcata travila vice nez 50 % ¢asu pohybovou aktivitou
stfedni a vysoké intenzity v tradi¢nich i progresivnich
vyucovacich jednotkach tance i aerobiku. Vysledky této
studie potvrzuji, Ze zvySena role Zaka napomaha plnit
cile TV, jako napfiklad odpovédnost za vlastni rozhodo-
vani a tvofivost, aniZ by dochazelo ke sniZovani pohybo-
vé aktivity ve vyu€ovacich jednotkach.

Klicova slova: srdecni frekvence, tradicni a progresivni jed-
notky, rozhodovani, tvorivost.
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