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Abstract 
The data from this paper was gathered from a larger cross-sectional study examining children’s 
physical activity participation in the Northwest and the Southwest of England. The purpose of this 
study was to carry out a battery of health and fitness tests with children in both areas to examine 
possible differences in various aspects of fitness or health by area. Heart rate recovery, flexibility, 
body fat, hand grip strength, upper body strength, explosive strength and agility were all mea- 
sured using youth fitness tests endorsed by EUROFIT and YMCA with 59 boys and 57 girls across 
both areas. There were no statistically significant differences in both groups of children in hand 
grip strength, flexibility and agility. Statistically significant differences were noted between both 
groups of children in explosive strength, upper body strength and measured body fat percentage. 
Overall the study showed mixed results that may indicate area of residence influences aspects of 
fitness or activity. Further study is recommended to assess whether physical activity could play a 
role in the associated fitness characteristics. 
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1. Introduction 
Fitness testing has been commonly used as an assessment of young people’s fitness both in schools and in public 
health (Cale & Harris, 2009). The health related components of one’s fitness (cardio-vascular (CV), body com-
position, flexibility, muscle endurance, or strength) are tested because of their relation to health/disease out-
comes in later life (Cale & Harris, 2005). It could be argued that among other factors, a young person’s fitness 
may determine how much physical activity (PA) they actually participate in. However, this is a contentious issue 
at present; in adults this positive relationship exists (US Dept. Health and Human Services Physical Activity and 

http://www.scirp.org/journal/ape
http://dx.doi.org/10.4236/ape.2014.44020
http://dx.doi.org/10.4236/ape.2014.44020
http://www.scirp.org/
mailto:Spencer.boyle@northumbria.ac.uk
http://creativecommons.org/licenses/by/4.0/


S. E. Boyle 
 

 
166 

Health, 1996). In a pediatric population Cale & Harris (2005) point out that circumstances such as biological, 
maturity, hereditary amongst others contribute to fitness level. Some of the difficulties of finding a relationship 
between fitness and PA lie in the sporadic nature of children’s physical activity behavior (Bailey et al., 1995). 
Nevertheless, a weak but positive association was found between children’s aerobic fitness and their PA levels 
by Dencker et al. (2007) in their study of 248 children from 8 to 11 years. Although at present evidence seems 
fragile that components of fitness or activity predict overweight in young people (Rauner, Mess, & Wolf, 2013) 
more data regarding the influence of fitness on a healthy cardio-vascular disease (CVD) risk profile and future 
health is emerging (Twisk et al., 2002; Boreham et al., 2002; Janz et al., 2002; Baker et al., 2007; Ortega et al., 
2008; Jago et al., 2011; Walker et al., 2013). Furthermore it has been noted that youth fitness tracks into adult-
hood Eisenmann, Wickel, Welk & Blair (2005) and Froberg & Anderson (2005), and there is a strong evidence 
base of fitness having a “protective effect” to health on overweight status in adults (Barlow, Kohl, Gibbons, & 
Blair, 1995; Riddoch et al., 2009; Thorp, Owen, Nuehuas, & Dunstan, 2011). Although many factors contribute 
to a young person’s physical fitness, Boreham & Riddoch (2001) have concluded that probability suggests that 
the ultimate benefit to adult health would be to guarantee sufficient fitness and activity in young people. 

There is evidence in the existing literature that would imply that health and life expectancy differ according to 
the geographical location in England one resides (Black, Morris, Smith, & Townsend, 1980; Davey Smith, Bart- 
ley, & Blane, 1990; Davey Smith & Egger, 1993; Office for National Statistics, 2013). It is also well document- 
ed that PA and fitness in adults have a positive effect on health therefore increasing life expectancy (Blair & La- 
Monte, 2005; Duncan et al., 2005). While it has been noted that children’s fitness could differ according to geo- 
graphical area and is worthy of further investigation (Dollman, Norton, & Tucker, 2002), few data are available 
that examine whether fitness levels differ by location in the UK in adults or children. Thus, the main aim of this 
study was to explore whether children in the Northwest of England (NW) displayed any different characteristics, 
in the aspects of fitness tested, compared with children of the same age group in the Southwest of England (SW). 

2. Methods  
2.1. Participants  
Four comprehensive secondary schools were matched according to characteristics described in the Office for 
Standards in Education (Ofsted) reports two were in the Northwest of England, two in the Southwest (see Table 
1 and Table 2). The schools were selected on the basis of a close match in: examination results, percentage of 
children on free school meals and percentage of children with special educational needs (SEN). 

2.2. Measures 
The tests used were taken from the European Fitness (EUROFIT) battery of fitness tests (Adam, Klissouras,  
 
Table 1. Demographic characteristics of children in fitness test study by area (binary variables). 

Characteristic 

Area/Region 

Northwest (n = 57) Southwest (n = 59) 
Absolute difference Odds ratio (95% CI) P-value 

n % n % 

Gender (male) 27 47.40% 32 54.20% −6.80% 1.3 (0.64 to 2.7) 0.46 

Note: P-value from chi squared test. 
 
Table 2. Demographic characteristics of children in fitness test study by area (continuous variables). 

Characteristic 

Area/Region 

Northwest (n = 57) Southwest (n = 57*) 
Un-adjusted mean difference (95% CI) P-value 

n Mean SD n Mean SD 

Mean age 57 11.6 0.5 57 11.7 0.5 −0.12 (−0.30 to −0.05) 0.17 

Note: P-value from independent sample t-test; * of 59, two children failed to record their age. 
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Ravazzolo, Renson, & Tuxworth, 1988) and the Young Men’s Christian Association (YMCA) youth fitness tests 
(Franks, 1989). An animated record sheet was provided for the children to record their fitness scores on and the 
children were given a tutorial immediately prior to testing on how to record their scores. It was thought (in dis-
cussions with PE teachers and the author) that this would give the children more of a sense of involvement 
solely in relation to recording their results. The fitness measures have been described more fully (Boyle, 2009), 
however a brief description follows: 

Harvard step test: a sub-maximal fitness test which predicts cardio-vascular fitness (endurance) from the rise 
of heart rate during moderate exercise, rather than exercise to exertion (Brouha, Health, & Graybiel, 1943). Al-
though only a proxy measure for “aerobic fitness”, it has been reported to have a correlation to VO2 test of 0.6 
to 0.8 (Montoye, Willis, Cunningham, & Keller, 1969). Participants stepped on and off a bench for five minutes 
and then measured and recorded their own heart rate at one minute intervals for three minutes after the exercise 
(for 30 seconds, multiplied by 2 by the researcher on collection). The three pulse readings were combined using 
the following equation:  

( )Heart rate group score 30000 pulse 1 pulse 2 pulse 3= + +                    (1) 

This gave a score which could be compared to a level from poor to excellent (1). 
Sit and reach test: to measure flexibility in the lower back and hips. Participants sat on the floor with straight 

legs, leant forward and the distance they could reach past their toes in cm was recorded. 
Skin fold thickness: to assess body fat. The thickness of skin in mm was taken with a Harpenden skin fold 

caliper on the back of the upper arm (tricep) and back of the same side lower leg (calf). Slaughter et al. (1988) 
equation was used to determine body fat as follows;  

( )boys,  % body fat 0.735 triceps calf 1.0= + +                          (2) 

( )girls,  % body fat 0.610 triceps calf 5.1= + +                          (3) 

Hand grip strength: to measure overall strength. Participants were asked to grip a hand dynamometer which 
gave a measure of their strength in kg. 

Modified pull-up: to measure upper body strength. Participants performed as many pull-ups as possible on a 
bar positioned on a special stand so that the child’s feet never left the floor. 

Standing broad jump: to measure explosive strength. Participants were asked to jump as great a distance as 
they could (measured in cm) taking off from two feet and landing on two feet. 

Speed bounce test: to measure agility, muscular endurance and speed in the legs. Participants jumped over a 
small barrier as many times as possible in 15 seconds. 

2.3. Procedures 
The participating schools were part of a cross-sectional study examining PA, diet and quality of life (QOL) 
(Boyle et al., 2010a). University of Sheffield research ethics committee approval was obtained for the study and 
the Local Education Authority was consulted in order to gain initial contact with the state secondary schools in-
volved. Consultation with the head teachers of the secondary schools followed this. Initially the study details 
were circulated in a school newspaper, which every parent received, at each school. After this process the whole 
schools population were given an information letter to take home with a consent slip to be returned by a parent 
or guardian. The parents of year 7 children received a modified letter. This letter explained that their child, if se-
lected on the day the fitness tests were taking place, could potentially (with their consent) participate. The letter 
gave the option for parents and children to opt out of the physical fitness tests. However, due to the ethics of 
keeping the anonymity of the pupils, a limitation of the measured fitness testing was the results could not be 
linked to the self-reported PA from the main survey. 

As the fitness testing involved seven tests and the children had a limited amount of time within their Physical 
education (PE) lesson, several qualified PE teachers helped with the organisation and recording of test results. 
Before the testing took place the teachers involved were briefed. As most PE teachers are familiar with the 
equipment that was used this briefing was straightforward. The children involved in the fitness tests were told of 
their result at the conclusion of each test and supervised to record their result on a pre-prepared result sheet. A 
brief procedure of how children were managed during the fitness testing has been provided elsewhere (Boyle, 
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2009).  
The original study population (n = 2858) was drawn from four schools across year groups 7 - 10, ages 11 - 15 

years (Boyle et al., 2010b). From this population a random selection of year 7 pupils (aged 11 and 12 years) 
(boys and girls) was taken within each school to complete seven basic fitness tests. In total there were 57 pupils 
(n = 27 boys, 30 girls) who were tested in the NW and 59 pupils (n = 32 boys, 27 girls) who were tested in the 
SW (see Table 1 and Table 2). Testing was arranged to coincide with a time in all four schools when year 7 pu-
pils were scheduled for a PE lesson. The sample was randomly chosen, every other child on the boys’ register 
and every other child on the girls’ register. These pupils completed the fitness tests while the rest of their class 
took part in their normal PE lesson. The same sampling procedure was followed at all four schools involved. At 
this stage the children selected were again given the option of withdrawing. The results of these measures were 
compared cross-sectional within the NW and SW schools and also against results gained in other studies using 
the same aged children and test measures.  

2.4. Data Analyses 
Statistical methods were used to analyse the fitness testing outcomes. Continuous fitness testing outcomes (skin 
fold thickness, sit and reach score, hand grip strength, modified pull-ups, standing broad jump, speed bounce 
hurdles) were compared between areas using a two independent samples t-test. A 95% confidence interval for 
the mean difference in outcomes between the areas was also calculated. A multiple linear regression model was 
used to adjust the between area comparison of fitness test outcomes, for the potential confounding factors of age 
and gender. 

Binary fitness testing outcomes (optimal body fat for gender [using Slaughter et al., 1988] and above average 
heart rate score) were compared between the areas with a chi squared test. An odds ratio and associated 95% 
confidence interval for the contrast between areas was also calculated. A multiple logistic regression model was 
used to adjust the between area comparison of the binary fitness test outcomes, for the potential confounding 
factors of age and gender.  

3. Results 
The demographic characteristics tables (Table 1 and Table 2) showed just over half the participants in the SW 
were boys (54.2%) and just under half (47.4%) in the NW were boys. The mean age of the participants was 11.6 
years and 11.7 years (SD 0.5) in the NW and SW, respectively. There were no significant differences in the re-
spondents for each area by age or gender.  

Table 3 shows there were no statistically significant differences between the two groups of children in the sit 
and reach test, the hand grip strength test and the speed bounce hurdle test. When a multiple linear regression 
model was applied, to adjust the comparison between the groups for age and gender, there was also no signifi-
cant difference between the children in the NW and those in the SW. The mean scores in the sum of skin fold 
measured, number of modified pull-ups and length of standing broad jump all showed significant differences 
between the NW children and the SW, with the NW group reporting a better standing broad jump score, jump-
ing a mean of 0.3 m further (95% CI 0.2 to 0.4; P < 0.0001). The SW group reported a greater number of modi-
fied pull-ups, a mean of 1.01 modified pull-ups more (95% CI −1.3 to −0.57; P < 0.0001) and a lower body fat, 
a mean of 5.1 mm less the NW children (95% CI 2.7 to 7.4). These differences remained after adjusting for co-
variates.  

Table 4 shows the proportion of boys and girls with an optimal body fat score. An optimal body fat by sum of 
tricep and calf skin fold for boys of this age would be 11 - 25 mm and girls 17 - 30 mm (Slaughter et al., 1988). 
In the NW 49.1% had an optimal body fat score compared with 75.4% in the SW, a significant difference of 
−26.3% with an OR of 0.3 (95% CI 0.1 to 0.7; P = 0.004). When a multiple logistic regression was applied, ad-
justing analysis for area (NW/SW), age and gender, area (SW) was found to have a significant positive relation-
ship on proportion of children with an optimal body fat; OR 0.3 (95% CI 0.1 to 0.7; P = 0.004).  

The proportion of pupils who achieved above an average heart rate group score was 87.7% in the NW com-
pared with 91.5% in the SW, a non-significant difference (see Table 4). When a multiple logistic regression was 
applied, adjusting analysis for area (NW/SW), age and gender no significant relationship was found on the per-
centage of pupils who achieved at least above average heart rate group score and area (see Table 4). 

The results of the eight outcomes of fitness testing can be seen in Table 3 and Table 4. 
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Table 3. Main outcomes of Southwest and Northwest fitness testing (continuous data). 

Characteristic 

Area/Region 

Northwest (n = 1219) Southwest (n = 650) *Mean 
difference (95% CI) P-value ˚Mean 

difference (95% CI) P-value 
n Mean SD n Mean SD 

Skin fold sum mm (sum 
of calf and tricep) 57 27.8 6.2 57 22.7 6.2 5.2 (2.9 to 7.5) <0.0001 5.1 (2.7 to 7.4) <0.0001 

Sit and reach test (cm) 57 37.4 6.6 58 38.1 6.6 −0.72 (−3.2 to 1.7) 0.56 −0.79 (−3.3 to −1.7) 0.53 

Hand grip strength (kg) 57 18.1 4.7 59 16.5 5.1 1.6 (−0.22 to 3.4) 0.09 1.6 (0.18 to 3.4) 0.08 

Modified pull-up (number 
completed without rest) 57 1.2 0.94 59 2.17 1.2 −1.01 (−1.4 to −0.6) <0.0001 −0.94 (−1.3 to −0.57) <0.0001 

Standing broad jump (m) 57 1.4 0.26 59 1.1 0.26 0.3 (0.2 to 0.4) <0.0001 0.3 (0.2 to 0.4) <0.0001 

Speed bounce hurdle 
(number completed in  

15 seconds) 
57 27.7 5.8 59 26 4.8 1.07 (−0.9 to 3.05) 0.29 1.5 (−0.38 to 3.5) 0.11 

Note: *Un-adjusted simple analysis (t-test); ˚Adjusted analysis for age, gender, area (NW/SW). 
 

Table 4. Main outcomes of Southwest and Northwest fitness test (binary data). 

Characteristic 

Area/Region 

Northwest (n = 1219) Southwest (n = 650) 
*Difference Odds ratio  

(95% CI) P-value 
Adjusted 
difference 
odds ratio 

(95% CI) P-value 
n % n % 

~Heart rate group score  
(achieving above average) 50/57 87.70% 54/59 91.50% −3.80% 0.7 (0.2 to 2.2) 0.5 0.6 (0.2 to 2.2) 0.46 

~Boy or girl optiaml body  
fat (skin fold, boys 11 - 25 

mm, girls 17 - 30 mm) 
28/57 49.10% 43/57 75.40% −26.30% 0.3 (0.1 to 0.7) 0.004 0.3 (0.1 to 0.7) 0.004 

#Girls optimal body fat  
(17 - 30 mm) 17/30 56.70% 23/26 88.50% −31.80% 0.2 (0.04 to 0.69) 0.009 0.2 (0.04 to 0.7) 0.017 

#Boys optimal body fat  
(11 - 25 mm body fat) 11 out of 27 40.70% 20/31 64.50% −23.80% 0.4 (0.1 to 1.1) 0.07 0.4 (0.1 to 1.1) 0.08 

Note: *Simple analysis (chi squared); ~Adjusted analysis for age, gender; #Adjusted for age only in regression model. 

4. Discussion  
The main findings of this study indicate significantly more children in the SW had optimal body fat than children  
in the NW. The NW children had a significantly longer standing broad jump than the SW. However, the SW 
children demonstrated greater upper body strength in the modified pull-up test than the NW children. The find-
ings of the study also show no relationship between area in which the children live and tests for heart rate re-
covery, hand grip strength, flexibility (lower back and hamstrings) and speed and agility. 

The difference in body fat, standing broad jump and modified pull-up scores between these NW and SW chil-
dren provides perhaps some initial evidence of differences in dimensions of fitness in children in different areas 
of England.  

The difference in body fat was attained from a two site skin fold measure. It is acknowledged that the meas-
urement of skin fold at only two sites is much less accurate than a fivefold measure (Malina, Bouchard, & 
Bar-Or, 2004) and this must be considered as a limitation. However, the results of the skin fold test showed the 
children in the NW had significantly more body fat than those in the SW by a mean of 5.1 mm (see Table 3). As 
girls would be expected to have a higher body fat percentage than boys (Malina et al., 2004), the number of boys 
or girls tested in each area could have accounted for this; however, the mix of boys and girls in each area were 
not significantly different. Gender examined separately for children in the optimal body fat category, revealed 
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that significantly more girls in the SW achieved 17 - 30 mm body fat than those in the NW. In the SW there 
were also more boys with an optimal body fat score (11 - 25 mm) 64.5% compared to the NW’s 40.7%, al-
though this was not significant, a trend towards significance could be seen (see Table 4). As a whole group  
75.4% of children in the SW had optimal body fat scores compared to 49.1% in the NW. The score for the NW 
children reflects the body fat results in the Sportslinx (2003) study. This Liverpool based study used a similar 
skin fold test, in the same age group of children (n = 3500) across Liverpool and found less than half of girls and 
boys were in the optimal body fat category (Sportslinx, 2003). This suggests that a child from the NW area has 
less chance of having an optimal body fat. The reasons for this can only be speculated on as the fitness data in 
the present study cannot be linked to the questionnaire survey data on physical activity gathered in the same 
schools in Boyle et al. (2010a) due to ethical and anonymity concerns.  

Although there is no direct evidence, it could be hypothesized that the children with higher body fat in the 
NW are less fit or participate in less activity than those with lower body fat in the SW. Research suggests that 
less activity is linked to more incidence of overweight; and children with less fat are likely to be fitter (Boreham 
& Riddoch, 2001; Twisk 2001; Dumith et al., 2010; Gonzalez-Suarez & Grimmer-Somers, 2011). Furthermore, 
Tremblay and Willms (2003), Canadian study of 7 - 11 years old found those indulging in sedentary behaviours 
(TV watching, computer use) were linked to being overweight and another such study Parson, Power & Manor 
(2005) supports the notion that in adolescents less time watching TV equated to less frequency of being over-
weight. Interestingly survey data in Boyle et al. (2010b) did show children in the NW indulged in more seden-
tary behaviour than the SW, perhaps reflecting the higher fatness also found in the NW children. However, once 
more these fitness results cannot be directly linked to the Boyle et al. (2010a) survey outcomes.  

In the modified pull-up test (an upper body strength test), the SW children were able to complete almost one 
extra pull-up (0.94) a significant difference compared to the NW. Overall although the SW children are demon-
strably stronger than the NW, compared to standard reference tables (Cooper Institute for Aerobic Research, 
2010) and the Liverpool Sportslinx (2003) study, the mean scores look low. The American standards for this test 
are 5 pull-ups for boys and 4 for girls at this age (Cooper Institute for Aerobic Research, 2010). Although a di-
rect comparison to an American population would be inappropriate, boys in the Liverpool Sportslinx (2003) 
study were all achieving the standard, and the girls were just short of completing 4 pull-ups (Sportslinx, 2003). 
As data in this study has not been collected on type of physical activity undertaken (either habitually or during 
structured PE lessons) by the participants it would be speculating to associate these performances to their 
method of activity. Nevertheless, preadolescent boys and girls in other studies have been shown to have signifi-
cant increases in local muscle endurance and upper-body strength dependent on training method employed 
(Faigenbaum et al., 2001). This result and the hand grip strength result, which showed over −8% difference 
compared with European children Adam et al. (1988) could suggest children in both areas of England were not 
meeting the Department of Health recommendation of participating in strength or load bearing activities at least 
twice per week (DH, 2011). In terms of skeletal health more active adolescents have been shown to have denser 
bones than less active (Bailey & Martin, 1994). Arguably this could have adverse implications for this sample of 
pupils’ future health in avoiding osteoporosis which, amongst other factors, is influenced by an individual’s 
peak bone mass accrued during late adolescence (Sallis & Owen, 1999). 

The length of standing broad jump achieved gives a marker of explosive strength. Although the SW had 
scored higher in other body strength tests the NW proved to have significantly longer jumps, 1.4 m compared 
with the SW’s 1.1 m. This result compared to the other tests of strength could show the children in the NW take 
part in more activities that require explosive strength or potentially warm-up activities in PE or PA they under-
take. Faigenbaum et al. (2005) study showed jumping performance [vertical and long] in boys aged 11 declined 
dependent on warm-up methods used. Conversely the present result could possibly be an anomaly. However, 
based on the European standards the NW and SW scores are lower than the studies included in a recent meta- 
analysis (Tomkinson, Olds, & Borms, 2007).  

The study has several limitations. It should be acknowledged that fitness testing with children does have its 
limits and the assumption that those who score highly on fitness tests are more physically active is an incorrect 
one as a host of other factors (including hereditary and biological) account for one’s fitness (Cale & Harris, 
2005). Indeed Cale & Harris (2005) argue it is contentious whether fitness tests even provide a measure of chil-
dren’s fitness. This considered, past reviews from Baquet, van Praagh & Berthoin (2003) and Jansen & LeBlanc 
(2010) have used fitness as a proxy measure for recent physical activity participation. For the purposes of this 
study the tests were used as a crude measure of aspects of the children’s physical attributes to be compared to 
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the other schools involved, as this was the case any differences should be viewed with caution. All children were 
tested under the same conditions using the same procedures and testing equipment, therefore a fair test between 
the two regions was as far as possible assured. All the children involved in the tests were randomly selected, 
without bias, off registers and are representative of pupils in similar comprehensive secondary schools in Eng-
land. However, the study took place in four schools in two regions and is not a random sample of pupils or 
schools. Therefore results must be interpreted cautiously and cannot be wholly representative of other schools in 
the NW and SW or even England.  

Age and gender of the children were not significantly different. At this age (boys = 11.7 years, girls = 11.6 
years) both girls and boys would be at different stages of maturity. Girls tend to mature earlier, and stop growing 
earlier; having their adolescent growth spurt approximately 12 years old (early maturing girls may have had it by 
this age) compared to boys who have it around 14 years old (Malina et al., 2004). Strength, motor performance 
and other physical tests would be influenced by body composition and physique (Malina et al., 2004). From the 
test measures used there is no way of knowing how physically mature the children taking part were, or if there 
was a mix of more physically mature children in one area compared to another. Some boys and girls go on 
growing into their early twenties and motivation, habitual physical activity, environment, or attitude could all 
add to the resulting performance (Malina et al., 2004). Nevertheless, the maturity of the participants’ could ar-
guably have had some implication on the test results. The only demographic information collected from the 
children was their gender and age. Therefore, the influence of socioeconomic status or ethnicity, which both 
have an effect on activity, if not fitness could not be taken into account in the analysis (Khunti et al., 2007; Van 
Sluijs, McMinn, & Griffin, 2007). Comparison of these fitness test study results to other research in the UK or 
across Europe should be viewed with caution; although the same tests were used in other research studies, dif-
ferences in measuring equipment and environment or conditions of tests may have existed. Indeed the results of 
some of the test measures may have been influenced by lack of/motivation of the pupils on the day of the tests. 
Slight human errors could have been recorded in the measurements of each of the fitness tests, as some of the 
tests were supervised and recorded by the experienced PE teachers on the day of the tests.  

5. Conclusion 
In this sample children in the SW of England had less body fat percentage and showed greater upper body 
strength than children in the NW, while children in the NW demonstrated greater explosive strength than those 
in the SW. Overall the results of these tests were somewhat mixed. However, if we are to assume that fitness 
levels could be a factor to account for the inequalities in health in different areas of the country (Black et al., 
1980; Davey Smith et al., 1990; Davey Smith & Egger, 1993; ONS, 2013) the variation found in these fitness 
test markers could indicate a difference on a broader scale. Although secondary school national curricular PE is 
compulsory across the country there can be differences in sports or activities employed in its delivery per school. 
There may even be the possibility of variations in habitual physical activity or the favoured games and physical 
activities practised by children in different area. These tentative results could be an indication that area of resi-
dence should be accounted for when implementing physical activity interventions. Further investigation is 
needed to examine potential differences in fitness test data and their relationship to other important factors (he-
reditary, physical activity level, socio-economic status, ethnicity and motivation, for example) across several re-
gions in England. 

Funding 
This research received no specific grant from any funding agency in the public, commercial, or not-for-profit 
sectors. 

References 
Adam, C., Klissouras, V., Ravazzolo, M., Renson, R., & Tuxworth, W. (1988). Eurofit: European Test of Physical Fitness 

Council of Europe. Committee for the Development of Sport Rome.  
Bailey, D. A., & Martin, A. D. (1994). Physical Activity and Skeletal Health in Adolescents. Pediatric Exercise Science, 6, 

330-347.  
http://journals.humankinetics.com/pes-back-issues/PESVolume6Issue4November/PhysicalActivityandSkeletalHealthinAd
olescents  

http://journals.humankinetics.com/pes-back-issues/PESVolume6Issue4November/PhysicalActivityandSkeletalHealthinAdolescents
http://journals.humankinetics.com/pes-back-issues/PESVolume6Issue4November/PhysicalActivityandSkeletalHealthinAdolescents


S. E. Boyle 
 

 
172 

Bailey, R. C., Olson, J., Pepper, S. L., Porszasz, J., Barstow, T. J., & Cooper, D. M. (1995). The Level and Tempo of Chil-
dren’s Physical Activities: An Observational Study. Medicine Science in Sports Exercise, 27, 1033-1041.  
http://dx.doi.org/10.1249/00005768-199507000-00012 

Baker, J. L., Olsen, L. W., & Sørensen, T. I. A. (2007). Childhood Body-Mass Index and the Risk of Coronary Heart Disease 
in Adulthood. New England Journal of Medicine, 357, 2329-2337. http://dx.doi.org/10.1056/NEJMoa072515 

Baquet, G., van Praagh, E., & Berthoin, S. (2003). Endurance Training and Aerobic Fitness in Young People. Sports Medi-
cine, 33, 1127-1143. http://dx.doi.org/10.2165/00007256-200333150-00004  

Barlow, C. E., Kohl, H. W., Gibbons, L. W., & Blair, S. N. (1995). Physical Fitness, Mortality and Obesity. International 
Journal of Obesity, 19, S41-S44.  

Blair, S. N., & LaMonte, M. J. (2005). How Much and What Type of Physical Activity Is Enough?: What Physicians Should 
Tell Their Patients. Archives of Internal Medicine, 165, 2324-2325. http://dx.doi.org/10.1001/archinte.165.20.2324 

Boreham, C., & Riddoch, C. (2001). The Physical Activity, Fitness and Health of Children. Journal of Sports Sciences, 19, 
915-929. http://dx.doi.org/10.1080/026404101317108426 

Boreham, C., Twisk, J., Neville, C., Savage, M., Murray, L., & Gallagher, A. (2002). Associations between Physical Fitness 
and Activity Patterns During Adolescence and Cardiovascular Risk Factors in Young Adulthood: The Northern Ireland 
Young Hearts Project. International Journal of Sports Medicine, 23, s22-s26. http://dx.doi.org/10.1055/s-2002-28457 

Boyle, S. E. (2009). Evaluation of Physical Activity Levels among Adolescents in the Southwest and Northwest; Conside- 
ration of Health Issues. Unpublished Doctoral Thesis, Sheffield: The University of Sheffield. 

Boyle, S. E., Walters, S. J., & Jones, G. L. (2010a). Physical Activity, Quality of Life, Weight Status and Diet in Adolescents. 
Quality of Life Research, 19, 943-954. http://dx.doi.org/10.1007/s11136-010-9659-8 

Boyle, S. E., Jones, G. L., & Walters, S. J. (2010b). Physical Activity, Weight Status and Diet in Adolescents: Are Children 
Meeting the Guidelines? Health, 10, 1142-1149. http://dx.doi.org/10.4236/health.2010.210167 

Brouha, L., Health, C. W., & Graybiel, A. (1943). Step Test Simple Method of Measuring Physical Fitness for Hard 
Muscular Work in Adult Men. Reviews of Canadian Biology, 2, 86. 

Cale, L., & Harris, J. (2009). Fitness Testing in Physical Education—A Misdirected Effort in Promoting Healthy Lifestyles 
and Physical Activity? Physical Education and Sport Pedagogy, 14, 89-108. 
http://dx.doi.org/10.1080/17408980701345782 

Cale, L., & Harris, J., Eds. (2005). Exercise and Young People: Issues, Implications and Initiatives. Basingstoke: Palgrave, 
Macmillan.  

Cooper Institute for Aerobic Research (2010). Fitnessgram Test Administration Manual. Champaign, IL: Human Kinetics, 
53. 

Davey Smith, G., & Egger, M. (1993). Socioeconomic Differentials in Wealth and Health: Widening Inequalities in Health. 
British Medical Journal, 307, 1085-1086. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1679151/ 
http://dx.doi.org/10.1136/bmj.307.6912.1085 

Davey Smith, G., Bartley, M., & Blane, D. (1990). The Black Report on Socioeconomic Inequalities in Health 10 Years on. 
British Medical Journal, 301, 373-377. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1679935/ 
http://dx.doi.org/10.1136/bmj.301.6748.373 

Dencker, M., Thorsson, O., Karlsson, M. K., Linden, C., Wollmer, P., & Anderson, L. B. (2007). Gender Differences and 
Determinants of Aerobic Fitness in Children Aged 8 - 11 Years. European Journal of Applied Physiology, 99, 19-26.  
http://dx.doi.org/10.1007/s00421-007-0406-y 

Department of Health, DH (2011). Start Active Stay Active: A Report on Physical Activity from the Four Home Countries’ 
Chief Medical Officers. London: Department of Health. 

Dollman, J., Norton, K., & Tucker, G. (2002). Anthropometry, Fitness and Physical Activity of Urban and Rural South 
Australian Children. Pediatric Exercise Science, 14, 297-312. 
http://journals.humankinetics.com/AcuCustom/Sitename/Documents/DocumentItem/6254.pdf  

Dumith, S. C., Ramires, V. V., Souza, M. A., Moraes, D. S., Petry, F. G., Oliveira, E. S., & Hallal, P. C. (2010). Overweight/ 
Obesity and Physical Fitness among Children and Adolescents. Journal of Physical Activity and Health, 7, 641-648.  
http://journals.humankinetics.com/jpah-back-issues/jpah-volume-7-issue-5-september/overweightobesity-and-physical-fitn
ess-among-children-and-adolescents  

Duncan, G. E., Anton, S. D., Sydeman, S. J., Newton, R. L., Corsica, J. A., Durning, P. E., Ketterson, T. U., Martin, A. D., 
Limacher, M. C., & Perri, M. G. (2005). Prescribed Exercise at Varied Levels of Intensity and Frequency: A Randomised 
Trial. Archives of Internal Medicine, 165, 2362-2369. http://dx.doi.org/10.1001/archinte.165.20.2362 

Eisenmann, J. C., Wickel, E. E., Welk, G. J., & Blair, S. N. (2005). Relationship between Adolescent Fitness and Fatness and 
Cardivascular Disease Risk Factors in Adulthood: The Aerobics Centre Longitudinal Study. The American Heart Journal, 

http://dx.doi.org/10.1249/00005768-199507000-00012
http://dx.doi.org/10.1056/NEJMoa072515
http://dx.doi.org/10.2165/00007256-200333150-00004
http://dx.doi.org/10.1001/archinte.165.20.2324
http://dx.doi.org/10.1080/026404101317108426
http://dx.doi.org/10.1055/s-2002-28457
http://dx.doi.org/10.1007/s11136-010-9659-8
http://dx.doi.org/10.4236/health.2010.210167
http://dx.doi.org/10.1080/17408980701345782
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1679151/
http://dx.doi.org/10.1136/bmj.307.6912.1085
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1679935/
http://dx.doi.org/10.1136/bmj.301.6748.373
http://dx.doi.org/10.1007/s00421-007-0406-y
http://journals.humankinetics.com/AcuCustom/Sitename/Documents/DocumentItem/6254.pdf
http://journals.humankinetics.com/jpah-back-issues/jpah-volume-7-issue-5-september/overweightobesity-and-physical-fitness-among-children-and-adolescents
http://journals.humankinetics.com/jpah-back-issues/jpah-volume-7-issue-5-september/overweightobesity-and-physical-fitness-among-children-and-adolescents
http://dx.doi.org/10.1001/archinte.165.20.2362


S. E. Boyle 
 

 
173 

149, 46-53. http://dx.doi.org/10.1016/j.ahj.2004.07.016 
Faigenbaum, A. D., Bellucci, M., Bernieri, A., Bakker, B., & Hoorens, K. (2005). Acute Effects of Different Warm-Up Pro-

tocols on Fitness Performance in Children. Journal of Strength & Conditioning Research, 19, 376-381. 
Faigenbaum, A. D., Loud, R. L., Oconnell, J., Glover, S., Oconnell, J., & Westcott, W. L. (2001). Effects of Different Resis-

tance Training Protocols on Upper-Body Strength and Endurance Development in Children. Journal of Strength & Condi-
tioning Research, 15, 459-465. 

Franks, B. D. (1989). YMCA Youth Fitness Test Manual. Champaign, IL: Human Kinetics.  
Froberg, K., & Anderson, L. B. (2005). Mini Review: Physical Activity and Fitness and Its Relations to Cardiovascular 

Disease Risk Factors in Children. International Journal of Obesity, 29, S34-S39. http://dx.doi.org/10.1038/sj.ijo.0803096 
Gonzalez-Suarez, C. B., & Grimmer-Somers, K. (2011). The Association of Physical Activity and Physical Fitness with 

Pre-Adolescent Obesity: An Observational Study in Metromanila, Philippines. Journal of Physical Activity and Health, 8, 
804-810.  

Jago, R., Froberg, K., Cooper, A., Eiberg, S., & Andersen, L. B. (2011). Three-Year Changes in Fitness and Adiposity Are 
Independently Associated with Cardiovascular Risk Factors among Young Danish Children. Journal of Physical Activity 
and Health, 7, 37-44. 

Jansen, I., & LeBlanc, A. G. (2010). Systematic Review of the Health Benefits of Physical Activity and Fitness in School- 
Aged Children and Youth. International Journal of Behavioral Nutrition and Physical Activity, 7, 40. 
http://dx.doi.org/10.1186/1479-5868-7-40 

Janz, K. F., Dawson, J. D., & Mahoney, L. T. (2002). Increases in Physical Fitness during Childhood Improves Cardio- 
vascular Health during Adolescence: The Muscatine Study. International Journal of Sports Medicine, 23, 15-21.  
http://dx.doi.org/10.1055/s-2002-28456 

Khunti, K., Stone, M., Bankart, J., Sinfield, P., Talbot, D., Farooqi, A., & Davies, M. (2007). Physical Activity and 
Sedentary Behaviours of South Asian and White European Children in Inner City Secondary Schools in the UK. Family 
Practice, 24, 237-244. http://dx.doi.org/10.1093/fampra/cmm013 

Malina, R. M., Bouchard, C., & Bar-Or, O. (2004). Growth, Maturation and Physical Activity (2nd ed.). Champaign, IL: 
Human Kinetics. 

Montoye, H. J., Willis 3rd., P. W., Cunningham, D. A., & Keller, J. B. (1969). Heart Rate Response to a Modified Harvard 
Step Test: Males and Females, Age 10 - 69. Research Quarterly, 40, 153-162. 

Office for National Statistics, ONS (2013). Statistical Bulletin: Healthy Life Expectancy at Birth for Upper Tier Local Au-
thorities: England 2009-2011. Newport, Wales: Office for National Statistics.  

Ortega, F. B., Ruiz, J. R., Castillo, M. J., & Sjöström, M. (2008). Physical Fitness in Childhood and Adolescence: A 
Powerful Marker of Health. International Journal of Obesity, 32, 1-11. http://dx.doi.org/10.1038/sj.ijo.0803774 

Parson, T. J., Power, C., & Manor, O. (2005). Physical Activity, Television Viewing and Body Mass Index: A Cross- 
Sectional Analysis from Childhood to Adulthood in the 1958 British Cohort. International Journal of Obesity, 29, 
1212-1221. http://dx.doi.org/10.1038/sj.ijo.0802932 

Rauner, A., Mess, F., & Wolf, A. (2013). The Relationship between Physical Activity, Physical Fitness and Overweight in 
Adolescents: A Systematic Review of Studies Published in or after 2000. BMC Pediatrics, 13, 19.  
http://www.biomedcentral.com/1471-2431/13/19  
http://dx.doi.org/10.1186/1471-2431-13-19 

Riddoch, C. J., Leary, S. D., Ness, A. R., Blair, S. N., Deere, K., & Tilling, K. (2009). Prospective Associations between 
Objective Measures of Physical Activity and Fat Mass in 12 - 14 Years Old Children: The Avon Longitudinal Study of 
Parents and Children (ALSPAC). British Medical Journal, 339, Article ID: b4544. http://dx.doi.org/10.1136/bmj.b4544 

Sallis, J. F., & Owen, N. (1999). Physical Activity and Behavioural Medicine. London: Sage Publications. 
Slaughter, M. H., Lohman, T. G., Boileau, C. A., Horswill, R. J., Stillman, M. D., Van Loan, M. D., & Bemben, D. A. 

(1988). Skinfold Equation for Estimation of Body Fatness in Children and Youth. Human Biology, 60, 709-723. 
Sports Linx (2003). Liverpool Sports Linx Project: Report on the Health and Fitness of Liverpool Primary and Secondary 

School Children. Liverpool: The City of Liverpool Council. 
Thorp, A. A., Owen, N., Neuhaus, M., & Dunstan, D. W. (2011). Sedentary Behaviors and Subsequent Health Outcomes in 

Adults: A Systematic Review of Longitudinal Studies, 1996-2011. American Journal of Preventive Medicine, 41, 207-215.  
http://dx.doi.org/10.1016/j.amepre.2011.05.004 

Tomkinson, G. R., Olds, T. S., & Borms, J. (2007). Who Are the Eurofittest? Pediatris Fitness. Secular Trends and Geogra- 
phic Variablility. Medicine and Sports Science, Basel, Karger, 50, 104-128. http://dx.doi.org/10.1159/000101355  

Tremblay, M. S., & Willms, J. D. (2003). Is the Canadian Childhood Obesity Epidemic Related to Physical Inactivity? 

http://dx.doi.org/10.1016/j.ahj.2004.07.016
http://dx.doi.org/10.1038/sj.ijo.0803096
http://dx.doi.org/10.1186/1479-5868-7-40
http://dx.doi.org/10.1055/s-2002-28456
http://dx.doi.org/10.1093/fampra/cmm013
http://dx.doi.org/10.1038/sj.ijo.0803774
http://dx.doi.org/10.1038/sj.ijo.0802932
http://www.biomedcentral.com/1471-2431/13/19
http://dx.doi.org/10.1186/1471-2431-13-19
http://dx.doi.org/10.1136/bmj.b4544
http://dx.doi.org/10.1016/j.amepre.2011.05.004
http://dx.doi.org/10.1159/000101355


S. E. Boyle 
 

 
174 

International Journal of Obesity, 27, 1100-1105. http://dx.doi.org/10.1038/sj.ijo.0802376 
Twisk, J. W. R. (2001). Physical Activity Guidelines for Children and Adolescents: A Critical Review. Sports Medicine, 31, 

617-627. http://dx.doi.org/10.2165/00007256-200131080-00006 
Twisk, J. W. R., Kemper, H. C. G., & Van Mechelen, W. (2002). The Relationship between Physical Fitness and Physical 

Activity during Adolescence and Cardiovascular Disease Risk Factors at Adult Age: The Amsterdam Growth and Health 
Longitudinal Study. International Journal of Sports Medicine, 23, 8-14. http://dx.doi.org/10.1055/s-2002-28455 

US Department of Health and Human Services Physical Activity and Health (1996). A Report of the Surgeon General. At-
lanta, GA: Department of Health and Human Services, Centres for Decease Control and Prevention, National Centre for 
Chronic Disease Prevention and Health Promotion, 61-102.  

Van Sluijs, E. M. F., McMinn, A., & Griffin, S. J. (2007). Effectiveness of Interventions to Promote Physical Activity in 
Children and Adolescents: Systematic Review of Controlled Trials. British Medical Journal, 335, 703.  
http://dx.doi.org/10.1136/bmj.39320.843947.BE  

http://dx.doi.org/10.1038/sj.ijo.0802376
http://dx.doi.org/10.2165/00007256-200131080-00006
http://dx.doi.org/10.1055/s-2002-28455
http://dx.doi.org/10.1136/bmj.39320.843947.BE


Advances in Physical Education, 2014, 4, 175-180 
Published Online November 2014 in SciRes. http://www.scirp.org/journal/ape 
http://dx.doi.org/10.4236/ape.2014.44021   

How to cite this paper: Nakada, M., & Demura, S. (2014). The Characteristics and Laterality of Explosive Force Exertion of 
Hand Grip and Toe Grip. Advances in Physical Education, 4, 175-180. http://dx.doi.org/10.4236/ape.2014.44021 

 
 

The Characteristics and Laterality of  
Explosive Force Exertion of Hand  
Grip and Toe Grip 
Masakatsu Nakada1, Shinichi Demura2 
1National Defense Academy of Japan, Yokosuka, Japan 
2Graduate School of Natural Science & Technology, Kanazawa University, Kanazawa, Japan 
Email: nakada@nda.ac.jp  
 
Received 4 August 2014; revised 6 September 2014; accepted 6 October 2014 
 
Copyright © 2014 by authors and Scientific Research Publishing Inc. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

    
 

 
 

Abstract 
This study examines the force exertion characteristics and laterality of maximal explosive force 
exertion of hand grip and toe grip. Fifteen male subjects, aged 19 to 23 years, performed maximal 
explosive hand grip and toe grip exertions with their dominant and non-dominant sides. Maximal 
force value and integral force for 2 sec in the hand grip exertions were significantly larger than 
those in the toe grip exertions in both the dominant and non-dominant sides. The time required to 
achieve 90% maximal force value in the hand grip exertions was significantly shorter than that in 
the toe grip exertions in both sides. Correlations between the dominant and non-dominant sides 
were significant (r = 0.710 - 0.889) in maximal force value and integral force for 2 sec during the 
hand and toe grip exertions, but they were not significant (hand grip: r = 0.242, toe grip: r = 0.032) 
with respect to the time taken to achieve 90% maximal force value. In conclusion, a force exertion 
value increases more quickly in an explosive hand grip than that in an explosive toe grip. The lat-
erality may relate to time parameters in both explosive force exertions, but not to ones related to 
force. 

 
Keywords 
Explosive Force Exertion, Hand Grip, Toe Grip 

 
 

1. Introduction 
People prefer the dominant hand or arm for their upper limbs, but for their lower limbs they often use their legs 
simultaneously by walking or running. During standing, the feet are in constant contact with the soles of the 
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footwear, and they exert force unintentionally; but the hands are free to be used intentionally. Hence, the char-
acteristics of force exertion of the arms and legs differ. 

Until now, studies on handgrip have been mainly performed by using the dominant hand (Demura et al., 1999; 
Nakada & Demura, 2013; Nakada et al., 2005; Yamaji et al., 2002; Yamaji et al., 2000). Meanwhile, a previous 
study examined the toes during bipedal walking (Hughes et al., 1990). The frequency of use of the right and left 
sides in daily life differs considerably for the arms and legs. A strength decrease of the right and left arms or 
legs may also differ, such as when a dominant arm or leg cannot be used due to injury. Hence, in evaluating 
muscle function it is important to clarify the characteristics of the hand and toe grips, in addition to the arms and 
legs and their laterality. 

Demura et al. (2010a) examined the exertion characteristics of isometric, isotonic, and isokinetic muscle 
powers of elbow flexion in the dominant and non-dominant arms and reported that the dominant arm was supe-
rior to the non-dominant hand in isometric and isotonic muscle power, but not in isokinetic muscle power. In 
addition, Miyaguchi & Demura (2008) reported that the stretch-shortening cycle (SSC) index of the non-domi- 
nant arm using SSC movement by elbow flexion was larger than that of the dominant arm. However, it has been 
found that the isokinetic strength of lower limbs showed no significant differences between dominant and 
non-dominant legs (Holmes & Alderink, 1984). As described above, the laterality of force exertion characteris-
tics may be different by force exertion style and exertion regions. It has been reported that the controlled force 
exertion using handgrip has laterality (Kubota & Demura, 2011; Noguchi et al., 2009). In addition, Aoki & De-
mura (2008) examined the laterality of handgrip power and elbow flexion power. However, the laterality of ex-
plosive force exertion in the hand and toe grips has not been studied thoroughly. 

Demura et al. (1999) examined the force exertion characteristics of the development phase during explosive 
force exertion using a handgrip device. A similar study using both hand and toe grip devices may facilitate a 
comparison of both force exertion characteristics. 

The purpose of this study was to clarify the explosive force exertion characteristics of the dominant and non- 
dominant sides in the hand and toe grips and their laterality. 

2. Methods 
2.1. Subjects 
The subjects were 15 males (height: 172.5 ± 3.1 cm, weight: 73.1 ± 10.0 kg) aged 19 - 23 years, all of whom 
were regularly involved in sports. Informed consent was obtained from all subjects after explaining the experi-
mental purpose, procedure, and methods in detail. This study protocol was approved by the Ethics Committee on 
Human Experimentation of Faculty of Human Science, Kanazawa University (No. 2012-02). 

2.2. Experiment Devices 
A 20 Hz sampling rate handgrip sensor (EG-210, Sakai Medical. Co., Ltd., Tokyo, Japan) using appropriate 
software EG-290, Sakai Medical. Co., Ltd., Tokyo, Japan) on a personal computer and an indicator (EG-220, 
Sakai Medical. Co., Ltd., Tokyo, Japan) were used to measure the hand grip. A toe finger dynamometer (T.K.K. 
3361, Takei Scientific Instruments Co., Ltd., Niigata, Japan) was used to measure the toe grip. Data were sam-
pled at 20 Hz on a computer by an A/D converter (Power Lab/16sp, AD Instruments). 

2.3. Measurement 
2.3.1. Decision of the Dominant Hand and Dominant Foot 
The dominant hand and foot were determined by a survey based on the reports of Demura et al. (2009) and De-
mura et al. (2010b). Fourteen males were right-handed, while one was left-handed. Fourteen males were right- 
footed, while one was left-footed.  

2.3.2. Measurement of the Hand and Toe Grip Exertions 
Each subject performed maximal hand grip exertion with the right hand while seated in a chair. The measure-
ment was performed twice at a 90-degree angle between the trunk and the arm, which rested on a desk. The lar-
ger grip strength was selected as a representative value. The measurement of the explosive hand grip exertion 
was performed using methods based on the report of Demura et al. (1999). After a signal, the subjects exerted 
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explosive hand grip in the same posture as when measuring maximal strength, and after 5 seconds the signal to 
cease was sounded. They performed two trials, and the maximal and explosive grips with the left hand were 
measured twice in the same method. 

For each subject, maximal toe grip strength with the right foot was measured before explosive toe grip. These 
measurements were performed twice seated in a chair with the knee joints kept at a 90-degree angle (Figure 1). 
The larger grip value was selected as the representative value. Explosive toe grip exertion was measured by 
methods based on the report of Demura et al. (1999). After a signal, the subjects performed explosive toe grip-
ping on the bar of a dynamometer in the same posture as the second measurement of maximal toe strength. After 
five seconds, the end signal was given. Then, the measurement of maximal toe grip and explosive toe grip with 
the left foot was performed twice. 

2.4. Parameters and Analysis 
From the study of Demura et al. (1999) were selected the parameters regarding maximum strength during explo-
sive force exertion (maximal force value), the time until maximal force value (time to maximal force value), the 
time until 90% value of maximal force value (time to 90% maximal force value), and integrated force value until 
2 seconds (20 Hz) after the beginning of the force exertion (integral force for 2 s). 

The paired t-test was used to examine the mean difference between maximal hand grip strength and maximal 
toe grip strength. Two-way (hand/toe grip × dominant/non-dominant) ANOVA were used to examine the mean 
differences among force exertion regions (hand, toe) and laterality (dominant, non-dominant) for each parameter. 
Post hoc-test by Bonferroni method was used for multiple comparisons, if interactions or main effects showed 
any significance. In addition, the relationship between the dominant and non-dominant sides for each parameter 
was examined using Pearson’s correlation coefficient. The significant level of this study was set at 5%. 

3. Results 
Maximal hand grip strength (dominant hand: mean = 48.3 kg, non-dominant hand: mean = 44.6 kg) showed a 
significant difference between the dominant and non-dominant hands (t = 3.884, p = 0.002). Maximal toe grip 
strength (dominant toe: mean = 17.8 kg, non-dominant toe: mean = 16.1 kg) showed no significant differences 
between the dominant and the non-dominant toes (t = 1.960, p = 0.07). 

Figure 2 shows the changes of the force values during explosive hand and toe grip exertion with the dominant 
and non-dominant sides. The force curve in the former was similar between the dominant and non-dominant 
hands, and the force value tended to reach maximal force value rapidly after exertion started, as compared with 
explosive toe grip exertion. 

Table 1 shows the results of two-way (hand/toe grip × dominant/non-dominant) ANOVA for parameters dur-
ing explosive force exertion. Maximal force value, time to achieve 90% maximal force value, and integral force 
for 2 sec showed a significant main effect in hand/toe grips. Multiple comparisons showed that maximal force 
value and integral force for 2 sec were larger in the hand grip than in the toe grip in both dominant and 
non-dominant sides. Time to 90% maximal force value was shorter in the hand grip than in the toe grip on both 
sides. Time to maximal force value showed no significant main effects. 

Table 2 shows Pearson’s correlations between the dominant and non-dominant sides for parameters during 
explosive force exertion. Maximal force value and integral force for 2 sec showed significant values in both 
grips, but time to maximal force was needed only in hand grip. In addition, time to 90% maximal force value  
 

 
Figure 1. Measurement of the toe grip exertion. 
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Figure 2. Changes of force values during explosive hand and toe grip 
exertion using dominant and non-dominant sides. 

 
Table 1. Results of two-way (hand/toe grip × dominant/non-dominant) ANOVA for parameters. 

  Hand grip Toe grip 

 F-value p Partial η2 Multiple  
comparison   Dominant Non-dominant Dominant Non-dominant 

  Mean SD Mean SD Mean SD Mean SD 

Maximal  
force value kg 45.7 8.7 44.5 6.3 17.3 4.1 15.5 3.4 

Hand/toe grip 290.10 0.000* 0.95 
Dominant, 

non-dominant: 
Hand grip  
> Toe grip 

Dominant/ 
non-dominant 4.26 0.058 0.23 

Interaction 0.33 0.572 0.02 

Time to  
maximal  

force value 
sec 1.69 1.10 1.79 1.24 1.59 1.07 1.54 1.00 

Hand/toe grip 0.30 0.595 0.02 

 
Dominant/ 

non-dominant 0.01 0.907 0.00 

Interaction 0.13 0.724 0.01 

Time to 90% 
maximal  

force value 
sec 0.45 0.24 0.46 0.32 0.89 0.41 0.97 0.80 

Hand/toe grip 27.17 0.000* 0.66 
Dominant, 

non-dominant: 
Toe grip  

> Hand grip 

Dominant/ 
non-dominant 0.16 0.699 0.01 

Interaction 0.07 0.795 0.00 

Integral force 
for 2 sec kg 1679.0 350.0 1616.7 239.1 525.1 161.0 469.3 123.8 

Hand/toe grip 335.29 0.000* 0.96 
Dominant, 

non-dominant: 
Hand grip  
> Toe grip 

Dominant/ 
non-dominant 3.08 0.101 0.18 

Interaction 0.02 0.886 0.00 

Note: *p < 0.05. 
 

Table 2. Pearson’s correlations between dominant side and non-dominant side for parameters. 

 Hand grip Toe grip 

 Dominant × non-dominant Dominant × non-dominant 

Maximal force value 0.889* 0.762* 

Time to maximal force value 0.690* 0.066 

Time to 90% maximal force value 0.242 0.032 

Integral force for 2 sec 0.860* 0.710* 

Note: *p < 0.05. 
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showed non-significant correlations between dominant and non-dominant sides in both grips. 

4. Discussion 
From previous studies, it was assumed that the force exertion characteristics and laterality related to hand and 
toe grip motions are different. The explosive force exertion characteristics in both grips were examined in this 
study. 

Aoki & Demura (2008) reported that in the load of 20% - 70% MVC, the peak velocity in the dominant side 
was higher than that in the non-dominant side in 20% - 50% MVC for hand grip, and in the non-dominant side 
in 20% - 30% MVC for elbow flexion. Kubota et al. (2012) reported that the laterality was found in controlled 
force exertion using 5% - 25% load of maximal handgrip strength. From the above previous reports, laterality 
may not be found in high loads. The present results did not show laterality in all parameters regarding explosive 
grip exertions. In addition, the relationships between the dominant and non-dominant sides during both grip ex-
ertions showed significance in parameters regarding maximal force value and integral force (r = 0.710 - 0.889), 
but not in the time to achieve near maximal force (time to 90% maximal force value) (hand grip: r = 0.242, toe 
grip: r = 0.032). Noguchi et al. (2009) reported that a degree of difference between the dominant and the non- 
dominant hand was larger in controlled force exertion than in maximal handgrip strength. Thus, in explosive 
force exertion, laterality is found in parameters regarding time but not force.  

When comparing the force exertions of the hand grip and toe grip, time reaching to maximal force value 
showed non-significant difference, but time to 90% maximal force value was shorter in the hand grip than in the 
toe grip. Demura et al. (1999) reported that the mean time to 90% maximal force value in explosive handgrip 
was 0.40 sec. The time in this study was 0.45 sec (dominant hand) and 0.46 sec (non-dominant hand) in the hand 
grip, and 0.89 sec (dominant foot) and 0.97 sec (non-dominant foot) in the toe grip. Demura et al. (1999) re-
ported that an increase of force value during explosive hand grip exertion becomes slow at about 90% of maxi-
mal strength. Additionally, in this study the above phase in hand grip exertion was similar to that reported by 
Demura et al. (1999). However, an increase of force value in explosive toe grip just after exertion is slower than 
that in explosive hand grip, and it tended to slow from about 70% of maximal strength. In short, the increasing 
phase of force exertion until near maximal force value in explosive toe grip is slow. In addition, time to maximal 
force value showed a significant relationship between the dominant side and non-dominant side in the hand grip, 
but not in the toe grip. The characteristics between dominant and non-dominant grip exertions until a force exer-
tion value is reached explosively may have a similar tendency in the hand grip exertion, as compared with the 
toe grip exertion. 

Menz et al. (2006) measured toe plantar flexion strength using the pressure platform. To examine the differ-
ences between the grip movement of the fingers and toes, toe grip strength in this study was measured after cre-
ating a situation in which the subjects were likely to voluntarily grip the bar of a toe finger dynamometer. Com-
pared with the hand grip, gripping the bar with toes is a relatively unusual movement. Hence, the above may 
have affected the differences of both the hand grip and toe grip. In the future, it will be necessary to use the 
pressure platform to measure toe strength with a movement similar to walking. 

5. Conclusion 
In conclusion, maximal force value and integral force for 2 sec in explosive hand grip exertions are larger than 
those in explosive toe grip. Time to 90% maximal force value in the explosive hand grip exertions is shorter 
than that in the explosive toe grip. A significant relationship between dominant and non-dominant sides is found 
in maximal force value and integral force for 2 sec in both grips, but not in the time to 90% maximal force val-
ues. Laterality is found in time performances, but not force performances in the hand and toe grips. 
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Abstract 
This study aimed to examine the reliability and validity of a Chinese version of the Students’ Atti-
tudes toward Physical Education Scale (SPEA), and to ascertain the associations between student 
attitudes toward physical education and gender, grade levels, school, and area. In 2013, a cross- 
sectional study was conducted in eight middle schools in Beijing, China. A sample of 1793 students 
was enrolled. Cronbach’s alpha and intraclass correlation coefficients (ICC) were performed to 
evaluate the scale’s internal and test-retest reliability. Construct validity was assessed with con-
firmatory factor analysis. Linear mixed models were used to examine the associations of attitude 
scores with gender, grade, school, and area (urban and suburban). Our results showed high reli-
ability (Cronbach’s alpha = 0.90, ICC = 0.94; 95% CI, 0.92 - 0.96) of the SPEA. For the construct va-
lidity, results of confirmatory factor analysis showed an acceptable model fit. Overall, the mean of 
the attitude scores was 75.5 ± 13.4 out of 100. The attitude scores were found to be statistically 
different between grade levels, schools, and areas. No differences were found for gender. This 
study provides evidence that the SPEA is acceptable for the assessment of the attitude toward 
physical education in Chinese students. The school plays a more important role in the student at-
titudes than school locations (urban or suburban) in our study. For better understanding of stu-
dents’ attitudes toward physical education, further studies that focus on the environment of 
physical education in schools, and use more representative samples of schools from various loca-
tions are warranted. 
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1. Introduction 
There is increasing evidence that childhood physical activity is positively associated with a range of beneficial 
childhood health and fitness outcomes (Hills et al., 2011; Pate & O’Neill, 2008). School physical education is 
seen as a societal institution with a responsibility to promote physical activity in youth that reaches most school- 
aged youths. Physical education classes can provide youths with substantial amounts of physical activity, which 
may be particularly important for those who have little or no physical activity in daily life (Gallahue & Donnelly, 
2003).  

Understanding student attitudes toward physical education can aid teachers in improving teaching content and 
forming positive attitudes toward physical education among students (Cothran & Ennis, 1998). Emerging evi-
dence has shown that students who show a more positive attitude toward physical activity in physical education 
are more likely to participate in physical activity outside of school (Portman, 1995; McKenzie, 2003).  

Different scales for assessing student attitudes have been reported in studies of physical education. In a review 
of attitude research in physical education, Silverman and Subramaniam (1999) found that these instruments ei-
ther failed to follow proper instrument validation steps or used attitude theory as a guiding framework in assess-
ing the attribute, which may have contributed to the mixed findings of attitude studies in the physical education 
area (Biddle & Mutrie, 2001). After realizing the inadequacy of these instruments, a two-component instrument 
grounded in attitude theory was developed and validated (Subramaniam & Silverman, 2000; Subramaniam & 
Silverman, 2007). The Students’ Attitudes toward Physical Education Scale (SPEA) measures students’ enjoy-
ment (affect) and perceived usefulness (cognition) of physical education in their present school with their cur-
rent physical education teachers (Subramaniam & Silverman, 2000).  

Until now, the SPEA has not been available in Chinese. Development of a Chinese version of the SPEA 
would allow Chinese investigators to participate in international research studies when this scale is proposed. 
With this instrument developed to successfully measure the construct in a physical education setting, researchers 
can draw sound conclusions about student attitudes (Subramaniam & Silverman, 2000). 

The main objective of this study was to examine the reliability and validity of a Chinese translation of the 
scale in students. The secondary objectives were to use the Chinese SPEA to measure middle school students’ 
attitudes toward physical education and to ascertain the relationships between student attitudes toward physical 
education and gender, grade level, school, and area (urban or suburban). 

2. Methods 
2.1. Design and Setting  
This observational cross-sectional study was conducted in 8 middle schools in Beijing, China.  

2.2. SPEA 
The 20-item SPEA was designed to measure student attitudes toward physical education on affect and cognition 
(Subramaniam & Silverman, 2000). The two components were labeled Enjoyment and Usefulness, respectively. 
Each component had two sub-domains: the physical education teacher and the curriculum. Response choices 
were on a 5-point Likert response scale ranging from “strongly disagree” (1) to “strongly agree” (5), with a total 
possible score of 100 points for overall attitude. A higher score indicates a more positive attitude. The validation 
of the instrument included an elicitation study, a pilot study, a content validity study, and a reliability and valid-
ity study in middle school students. Validation of scores from the instrument demonstrated psychometric evi-
dence of validity and reliability (Subramaniam & Silverman, 2000). 

Translation and Adaptation of the SPEA  
We received permission from the original author to use of the SPEA. A forward and back translation was car-

ried out to confirm accuracy. The instrument was independently translated into Chinese by a graduate student 
majoring in English and a medical doctor, both of whom were fluent in English and Chinese. Two forward 
translations were synthesized into one Chinese version by the first author of this manuscript. Culture adaptation 
was achieved during a consensus meeting attended by experts in school health. The reverse translation from 
Chinese to English was carried out by another medical doctor who was not involved in developing the initial 
version. The original and the back-translated English versions were compared and inconsistencies were resolved 
through consensus meetings. The Chinese version was finalized when there were no disputes or new sugges-
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tions.  

2.3. Participants 
Participants for this study were students in grades 7, 8, and 9 from eight middle schools in two school districts in 
Beijing, China.  

First, 2 school districts were contacted to participate in this study (1 from urban districts and 1 from suburban 
districts); Then, four middle schools were contacted and requested to participate in this study from each selected 
district. In each school, 2 classes were randomly selected from each grade. The students who underwent physical 
education were invited to participate in this study.  

A total of 1793 students from 8 schools consented to participate. Of these, 1717 completed the questionnaires. 
The mean age was 13.3 ± 1.0 years: 51.8% (883 of 1704) were boys, and 47.9% (823 of 1717) were from sub-
urban schools.  

Procedures  
The principals of selected schools were informed about the objectives and procedures of the study. Then the 

principals introduced the study team to the school nurses, physical education teachers, and students. The instru-
ment was administered during class recess in the classroom. The school nurses who have received training for 
this study were available to assist if students had questions on completing the instrument. It took participants an 
average person 15 minutes to finish the scale. For test-retest reliability, the participants in one of the schools 
completed the SPEA a second time 2 weeks later, giving a final sample of 146 students for test-retest data for 
the Chinese SPEA (67 girls, 79 boys; mean age 13.6 ± 1.1 years). We were not able to include the other schools 
for a second measurement because of a lack of available time slots.  

2.4. Ethical Considerations 
The ethical review boards in the Beijing Center for Disease Control and Prevention and Waseda University 
granted permission for us to conduct this study. Informed consent was obtained from the principals, teachers, 
students, and their custodians prior to data collection. An information sheet describing the study was available 
for all students. Before instrument administration, the students were informed that the survey was voluntary and 
that they could choose to participate or not. The questionnaire was completed anonymously by students.  

2.5. Data Management and Statistical Analysis 
Data were double-entered and cross-checked using Epi Info version 6 statistical software. Descriptive statistics 
such as means and standard deviations were used where appropriate. 

The scale’s internal consistency reliability was determined by calculating Cronbach’s alpha. Internal reliabil-
ity is acceptable if Cronbach’s alpha coefficient is greater than 0.70 (Bland & Altman, 1997). Test-retest reli-
ability was evaluated using the intraclass correlation coefficient (ICC) and an ICC value of 0.40 represents 
moderate, 0.60 good, and 0.80 high agreement (Wilson et al., 2000). 

Construct validity was assessed with confirmatory factor analysis (CFA) using the maximum likelihood esti-
mation method. Based on previous findings and a preliminary construct validity analysis of the Chinese SPEA, 
both the two-factor clusters (Enjoyment and Usefulness) and sub-factor clusters models (enjoyment teacher (ET), 
enjoyment curriculum (EC), usefulness teacher (UT), and usefulness curriculum (UC)) of the SPEA were esti-
mated.  

A number of indices of model fit were proposed (Browne & Cudeck, 1993; MacCallum & Hong, 1997). In 
this study, the root mean square error of approximation (RMSEA), Comparative Fit Index (CFI), Normed Fit 
Index (NFI), Goodness of Fit Index (GFI), and Adjusted Goodness of Fit Index (AGFI) were used as indexes of 
model fit. For the RMSEA, values of less than 0.05 are considered to be indicative of close fit, values of 0.08 
demonstrate a fair fit, and values greater than 0.10 indicate poor fit (Browne & Cudeck, 1993). For the CFI and 
NFI, values greater than 0.90 are considered to be indicative of an acceptable model fit (Suhr, 2006). Values for 
GFI and AGFI are from zero to one with values closer to one indicating a better model fit (Byrne, 1989). 

We used linear mixed models to examine the associations of attitude scores with gender, grade, school, and 
area (urban or suburban). These models accounted for potential correlations among students within the same 
school. Statistical analyses were conducted using SAS version 9.3 (SAS Institute, Inc., Cary, North Carolina). 
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3. Results 
3.1. Internal Consistency and Test-Retest Reliability 
Cronbach’s alpha for the Chinese SPEA was 0.90 for the complete instrument, representing an acceptable inter-
nal consistency. Retests for reliability were completed by 146 students who completed the first questionnaires. 
The ICC was 0.94 (95% CI, 0.92 - 0.96) for the Chinese SPEA total score. The ICC of individual items ranged 
from 0.63 to 0.91. All of these ICCs were in the good to excellent reliability range.  

3.2. Construct Structure 
We first tested the two primary factors (Enjoyment and Usefulness) with CFA. In the first analysis, RMSEA = 
0.206, CFI = 0.720, NFI = 0.718, GFI = 0.82, and AGFI = 0.416. The analyses yielded low values of fit. Thus, 
we further analyzed the two sub factors (physical education teacher and curriculum) of each primary factor (En-
joyment and Usefulness). In the second CFA, results showed that RMSEA = 0.099, CFI = 0.929, NFI = 0.925, 
GFI = 0.83, and AGFI = 0.79. The new fit indices displayed a relatively better fit when compared to the previ-
ous analysis. The maximum likelihood factor loadings for all items were greater than 0.30, furthering support 
this model (Table 1).  
 
Table 1. Instrument items and confirmatory structure coefficients. 

Item 
Enjoyment Usefulness 

Curriculum Teacher Curriculum Teacher 

1 The games I learn in physical education make my  
physical education class interesting for me. 0.96    

2 The games I learn in my physical education class make  
learning unpleasant for me. 0.90    

3 The games I learn in my physical education class get  
me excited about physical education. 0.72    

5 I feel the games I learn in physical education make  
my physical education class boring for me. 0.70    

20 I feel the games I learn in my physical education  
class make learning fun for me. 0.92    

9 My physical education teacher makes my physical  
education class interesting for me.  0.94   

11 I feel my physical education teacher makes learning  
in my physical education class fun for me.  0.95   

12 I feel my physical education teacher makes my  
physical education class boring for me.  0.94   

15 My physical education teacher makes learning in  
my physical education class unpleasant for me.  0.96   

19 My physical education teacher gets me excited about physical education.  0.95   

6 I feel the games I learn in my physical education class are useless to me.   0.76  

7 The games I learn in my physical education class seem important to me.   0.80  

10 The games I learn in my physical education class are useful to me.   0.86  

13 I feel the games I learn in my physical education class are valuable to me.   0.72  

14 The games I learn in my physical education class seem unimportant to me.   0.70  
4 My physical education teacher makes my physical  

education class seem unimportant to me.    0.56 

8 My physical education teacher makes my physical  
education class seem important to me.    0.61 

16 My physical education teacher makes my  
physical education class useful for me.    0.86 

17 I feel my physical education teacher makes learning in  
my physical education class valuable for me.    0.85 

18 I feel my physical education teacher makes learning in  
my physical education class useless for me.    0.82 
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3.3. Students’ Attitudes toward Physical Education 
The descriptive data for students’ attitudes toward physical education in gender, grade, school, area (urban or 
suburban), and all are shown in Table 2 to Table 4. Overall, the mean of the attitude scores was 75.5 ± 13.4 out 
of 100. The overall values ranged from 70.5 ± 14.7 to 85.4 ± 11.4 at school levels (Table 2). As shown in Table 
3, descriptive data showed that students in suburban schools had a higher mean score, and students in grade 9 
had a lower mean score than those students in the other two grades. The overall values were 18.9 ± 4.5 for ET, 
19.8 ± 4.2 for EC, 17.8 ± 2.6 for UT, and 19.0 ± 4.2 for UC out of a total possible score of 25. Means and stan-
dard deviations for the subscales are reported in Table 4.  

The covariance parameter estimates of linear mixed models indicated that 9.5% of the variability in student 
physical education attitude was accounted for by the schools (Z = 1.77, P = 0.038) and were not significant for 
grade or area. The overall attitude scores were found to be statistically different between grades, schools, and 
areas. Compared to model 2, model 3 showed that the school played a more important role in student attitude 
than school location (urban, suburban) in our study (Table 5). The interaction effects of grade × school were 
also statistically significant (P < 0.05). There were no significant differences for gender. A further subscale 
analysis was carried out. For UT and ET, attitude scores were found to be statistically different between schools 
and areas (P < 0.05). For UC and EC, attitude scores were found to be statistically different between grades, 
schools, and areas (P < 0.05). 

4. Discussion 
This study validates the Chinese version of SPEA for use in Chinese students. The associations of students’ atti-
tudes toward physical education with gender, grade levels, schools, and areas were also examined.  

Our results showed high reliability (Cronbach’s alpha = 0.90, ICC = 0.94; 95% CI, 0.92 - 0.96) of the SPEA. 
For construct validity, factor analysis results indicated that the two primary factor structure (Enjoyment, and  
 
Table 2. Overall means and standard deviations for school. 

Area School Female Male Both 

Urban 

1 75.5 (12.7) 73.9 (14.9) 74.7 (13.8) 

2 68.6 (14.7) 73.3 (13.9) 70.5 (14.7) 

3 76.2 (12.4) 75.1 (12.5) 75.4 (12.8) 

4 73.7 (11.5) 75.6 (12.5) 74.7 (12.0) 

Suburban 

5 73.2 (12.6) 75.3 (13.6) 74.2 (13.2) 

6 72.7 (12.7) 74.7 (13.6) 73.8 (13.2) 

7 78.5 (11.3) 78.0 (11.6) 78.2 (11.5) 

8 83.9 (11.4) 86.7 (11.3) 85.4 (11.4) 

Total  75.0 (13.1) 76.3 (13.5) 75.5 (13.4) 

Note: Values are means, and standard deviations. 
 
Table 3. Overall means and standard deviations for gender, grade, and region level. 

 Female Male Suburban Urban Both 

Grade 7 75.3 (11.9) 77.3 (13.1) 78.4 (12.4) 74.1 (12.4) 76.2 (12.6) 

Grade 8 76.6 (12.8) 76.1 (13.9) 79.1 (13.3) 73.8 (13.1) 76.3 (13.4) 

Grade 9 73.0 (14.4) 75.5 (13.3) 74.8 (13.0) 73.5 (15.0) 74.1 (14.1) 

All 75.0 (13.1) 76.3 (13.5) 77.5 (13.0) 73.8 (13.5) 75.5 (13.4) 

Note: Values are means, and standard deviations. 
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Table 4. Means and standard deviations for gender, region and grade level for enjoyment (teacher and curriculum) and 
perceived usefulness (teacher and curriculum). 

  Grade 7 Grade 8 Grade 9 All 

Enjoyment  
(teacher) 

Female 18.7 (4.3) 19.2 (4.3) 18.4 (4.6) 18.7 (4.4) 

Male 19.2 (4.8) 19.1 (4.5) 19.2 (4.6) 19.2 (4.6) 

Suburban 19.4 (4.8) 20.0 (4.2) 19.0 (4.3) 19.5 (4.5) 

Urban 18.4 (4.3) 18.4 (4.5) 18.5 (4.9) 18.5 (4.6) 

All 18.9 (4.5) 19.1 (4.4) 18.7 (4.7) 18.9 (4.5) 

Enjoyment  
(curriculum) 

Female 20.2 (3.7) 20.0 (4.1) 18.7 (4.6) 19.7 (4.2) 

Male 20.4 (4.2) 20.2 (4.3) 19.6 (4.0) 20.1 (4.2) 

Rural 20.7 (4.0) 20.6 (4.2) 19.4 (4.0) 20.2 (4.1) 

Urban 19.9 (3.9) 19.6 (4.2) 18.9 (4.7) 19.5 (2.6) 

All 20.3 (4.0) 20.1 (4.2) 19.1 (4.4) 19.8 (4.2) 

Usefulness  
(teacher) 

Female 17.5 (2.5) 18.2 (2.5) 17.5 (2.6) 17.7 (2.6) 

Male 17.9 (2.8) 17.7 (4.3) 17.9 (2.6) 17.8 (2.7) 

Suburban 18.0 (2.9) 18.1 (2.6) 17.8 (2.5) 18.0 (2.7) 

Urban 17.5 (2.4) 17.7 (2.6) 17.6 (2.8) 17.6 (2.6) 

All 17.7 (2.7) 17.9 (2.6) 17.7 (2.6) 17.8 (2.6) 

Usefulness  
(curriculum) 

Female 19.0 (3.9) 19.1 (4.0) 18.4 (4.2) 18.9 (4.0) 

Male 19.4 (4.1) 19.3 (4.4) 18.7 (4.3) 19.1 (4.2) 

Suburban 20.2 (3.9) 20.2 (4.1) 18.6 (4.3) 19.7 (4.1) 

Urban 18.2 (4.0) 18.3 (4.2) 18.4 (4.4) 18.3 (4.2) 

All 19.1 (4.0) 19.2 (4.2) 18.5 (4.3) 19.0 (4.2) 

Note: Values are means, standard deviations. 
 
Table 5. Estimates from mixed linear models predicting students’ attitudes. 

  Model 1 Model 2 Model 3 

Fixed effects     

 Intercept 74.06 (1.61)* 75.7 (0.77)* 78.44 (2.10)* 

 Sex 1.17 (0.64) 1.08 (0.65) 1.13 (0.62) 

 Grade 1.86 (0.79)* 1.86 (0.81)* 5.71 (2.76)* 

 School   13.24 (2.56)* 

 School × grade   17.44 (3.45)* 

 Area  3.54 (0.66)*  

Random effects Intercept (school) 17.15 (9.69)*   

Model fit     

AIC  12768.4 12831.2 12575.9 

BIC  12768.5 12836.6 12581.2 

Note: *Statistically significant, P < 0.05; Values based on SAS Proc Mixed. Entries show parameter estimates with standard errors in parentheses. 
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Usefulness) was a low fit to the observed data. However, a further subscale (UT, ET, UC, and UT) analysis 
showed a relatively better model fit. It was acknowledged that, in confirmatory factor analysis, any model can 
be rejected if the sample size is large enough, because hypothesized models are best regarded as approximations 
to reality rather than exact statements of truth (Marsh et al., 1988). Previous studies have shown that the NFI, 
GFI, and AGFI values had high sensitivity toward sample size and argued that RMSEA value was relatively in-
dependent of sample size (Marsh et al., 1988; Fan & Sivo, 2007; Widaman & Thompson, 2003). From this per-
spective, in this study, the subfactor structure is acceptable. This was further supported by the factor loadings 
which were greater than 0.30 for all items.  

In their previous study, Subramaniam and Silverman (2000) demonstrated that the instrument produced valid 
scores for both primary factors and two of the subfactors (teacher and curriculum). Although the potential rea-
sons for the difference in the results are unclear, one possible explanation might be caused by culture-based dif-
ferences in students’ perceptions of teachers (Adams & Sargent, 2009; Roberts & Tuleja, 2008). As education in 
China is much more “teacher centered and content oriented” than in Western countries, which feature “student 
centered and learning oriented” education, the educational experiences of students in China may lead Chinese 
students to be sensitive to the differences in teacher and curriculum. Further study is needed to validate the 
structure of the SPEA.  

Students’ attitudes toward physical education have been studied. Several findings in this study are consistent 
with previous studies. Similar to findings from Subramaniam and Silverman (2007), our participants indicated 
moderately positive attitudes toward physical education, and no gender difference was found for attitude scores. 
Our findings also agreed with those showing decline in attitudes toward physical education as students pro-
gressed in grade level (Subramaniam & Silverman, 2007; Prochaska, 2003). In our study, students in grade 9 
had a lower score than those in the other two grades. Studies from Western countries indicated the decline in at-
titude maybe due to the repetitive nature of activities: students in upper grades may become bored when teachers 
use the same activities and sports every year (Carlson, 1995). The difference between grades was also attributed 
to the developmental differences (cognitive and social-emotional) among these groups (Subramaniam & 
Silverman, 2007; Chatterjee, 2013). These two explanations may be applied to our study. However, we also 
need to notice the education culture difference between China and Western countries (Adams & Sargent, 2009; 
Roberts & Tuleja, 2008; Sun et al., 2012). In our participants, students in grade 9 have to face an important tran-
sitional examination to enter senior high school. The high academic burden and pressure due to high parental 
expectations and fierce competitions with their peers during the final year may hinder their enjoyment of physi-
cal education classes.  

Several studies showed that students in urban schools had more positive attitudes toward physical education 
than those in rural schools (Abraham, 2013; Chatterjee, 2013). It was supposed that urban schools have more 
opportunity for running physical education programs properly as there is more funding, facility, and equipment 
(Chatterjee, 2013). On the contrary, in our study, students from the suburban district had a higher score com-
pared to their peers in the urban district. One possible explanation is that students in urban areas experience 
more stress from parents to obtain good grades, peer pressure, a competitive environment in the schools, and 
teacher demand for good grades, which may influence their attitudes toward physical education (Taragar, 2009). 
Since we did not survey the environment of physical education in school and out of school and only a small 
number of schools participated in this study, these findings are not easy to interpret. Therefore, a recommenda-
tion for future research is that environmental factors of physical education and physical activity in and out of 
schools should be surveyed, and more schools from various locations (urban, suburban, and rural) need to be 
involved in the future.  

The mixed linear model results in our study showed that the school plays a more important role in student at-
titudes than school location (urban, suburban). Student attitudes varied from one school to another, ranging from 
70.5 ± 14.7 to 85.4 ± 11.4. Previous studies have indicated that the school environment such as status of physi-
cal education in the curriculum, curriculum content, teacher behavior, class atmosphere, and facilities, was re-
lated to students’ attitudes toward physical education (Bibek, 2007; Trudeau & Shephard, 2005). Thus, further 
investigation of the difference of environment for physical education between schools may be useful to help lo-
cal schools properly design and implement physical education. 

The findings of this study indicate that the reliability and validity of SPEA are acceptable for the assessment 
of attitude toward physical education in Chinese students. Attitude scores differed between grade levels, schools, 
and areas. Unresolved issues and challenges have been identified in the present study when attempting to ana-
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lyze students’ attitudes toward physical education. To better understand students’ attitudes toward physical edu-
cation, further study is warranted with a view toward environment of physical education in and out of schools 
and more representative samples of schools from various locations. 
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Abstract 
This paper addresses the potential of creating a motivational climate by introducing an autono-
mous form of peer feedback as a way to enhance autonomy support, and by doing so motivate and 
stimulate students to engage in physical education. In an action research case study, 14 students 
(Male = 8, Female = 6) from a Danish sports folk high school were introduced to autonomy support 
by giving and receiving peer feedback during a volleyball unit. Qualitative data including student 
observations, interviews, and student self-report logbooks were analysed, and emergent factors 
such as the students own choice in the peer feedback situation, the challenges the students were 
confronted and the context, in which the feedback was given was related to the psychological 
needs autonomy, competences and relatedness. The conclusion of this study is that peer feedback 
not only motivates the students to engage in physical activities, but also contributes to students’ 
learning and improving of volleyball skills. Further research is needed to test the applicability of 
these results in other contexts. 
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1. Introduction 
In physical education (PE), as well as in other subjects, it is important that children are motivated to engage in 
activities and to enhance their learning outcomes. Unfortunately, in many western countries the students’ moti-
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vation for being active in school PE declines with age (Gottfried, Fleming, & Gottfried, 2001; Munk & von 
Seelen, 2012; Xiang et al., 2003). This decline leads to problems in the students’ development and maintenance 
of physical skills (Strong et al., 2005), reduces their motivation to engage in leisure time physical activities (Cox, 
Smith, & Williams, 2008), and in the long run influences the students’ health with consequences such as obesity 
(Ross, Freeman, & Janssen, 2000) and cardiovascular diseases (Williams, 2001). Among the attempts to coun-
teract the above enumerated tendency (for a review, see Hagger, 2012), several groups of researchers have set 
out to create a positive motivational climate in physical education to involve and activate the students (Gutiérrez, 
Ruiz, & López, 2010; Martin, Rudisill, & Hastie, 2009). One way of creating a positive motivation climate and, 
hence, a good learning environment is to work with student interrelationships as seen in peer feedback. 

1.1. Peer Feedback in Physical Education 
Although not much research has been done on peer feedback in PE and its relation to motivation, some general 
perspectives are found in Ladd, Herald-Brown and Kochel’s study (2009), in which the authors describe how the 
engagement of children and adolescents in schools is influenced by being with peers and working with them. In 
relation to physical activity, factors as, for example, cooperation, autonomy support, and evaluation of compe-
tence in a climate where peers supported each other were found to affect the general motivational climate 
(Vazou, Ntoumanis, & Duda, 2005). This study is supported by other investigations of peer support and motiva-
tional climate in physical activity that have been conducted in school PE settings (e.g., Jõesaar, Hein, & Hagger, 
2011; Murcia et al., 2008), indicating that peer support as feedback in PE can positively influence students’ mo-
tivation for the subject. In another study, where peer feedback was a part of collaborative learning, Dyson (2002) 
followed third and fourth grade students in PE for two years. He found that peer feedback not only had a posi-
tive influence on the students’ learning of basic skills, but that it also enhanced the students’ ability to analyse 
and reflect on their own and their peers’ achieved skills. 

Other studies have dealt with other forms of peer relationships. Cox & Ullrich-French (2010) have shown that 
a positive peer relationship in PE, even with low teacher support, is associated with optimal physical education 
experiences. Peer relationship such as peer tutoring, peer coaching and peer teaching in PE at different levels 
(d’Arripe-Longueville et al., 2002; Layne & Hastie, 2012; Parker & Sharpe, 1995; Ward & Lee, 2005) has 
shown a positive impact on the students’ engagement, attitude, autonomy and feeling of competence. In sport 
settings (Hagger et al., 2005; Wallhead, Hagger, & Smith, 2010) results have revealed peer relationship as an 
important motivation factor.  

The present study associates peer feedback with peer teaching (Siedentop, 1998) and to a minor degree recip-
rocal teaching style (Mosston & Ashworth, 2008) giving peer feedback in this project a more autonomous and 
less teacher-controlled form. The students worked in pairs and were given a degree of freedom to work with 
self-elected goals in PE within a selected frame (optimizing of volleyball skills) to enhance their psychological 
need satisfaction and their motivation for exercising volleyball skills by implementing a high degree of auton-
omy and self-control. Subsequently, the aim of the study was to investigate how an autonomous form of peer 
feedback would influence the students’ behaviour and attitude to perform volleyball exercises as sign of motiva-
tional changes. 

1.2. Motivation and Physical Education 
As personal, social and cultural factors in school settings influence the motivational climate, the self-determina- 
tion theory, (SDT; Deci & Ryan, 2012; Reeve, Deci, & Ryan 2004), which adopts a multidimensional perspec-
tive on motivation, was chosen as the conceptual framework for this study. The SDT addresses how individual 
inherent growth tendencies and psychological needs interact with the sociocultural conditions that can promote 
or hinder fruitful personal development (Reeve et al., 2004). In relation to SDT and physical activity, Vallerand 
(1997, 2007) emphasizes the importance of contextual and situational factors where factors such as interpersonal 
relations and autonomy support are linked to three innate psychological needs influencing the way individuals 
behave: need for autonomy, need for feeling of competence and need of relatedness (ibid.). 

Based on SDT tenets, Vallerand (1997) proposed a model of motivational processes (social factors psycho-
logical mediators motivation consequences) in which different motivational types are influenced by social envi-
ronment factors supporting or thwarting motivation. Based on this model it should be possible, by autonomy 
support, to enhance, for example, students’ motivation and their behavioural, cognitive and/or affective out-
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comes, which is the last stage (Consequences) of the proposed model. The model is supported by studies 
(Hagger et al., 2003; Hagger et al., 2005), which have shown how perception of autonomy support in physical 
education was related to students’ reported level of identified regulation and intrinsic motivation in their leisure 
time influencing both behavioural and affective outcomes. Other studies have shown that environments sup-
porting mastery or task goals are likewise strongly related to more self-determined forms of motivation (Parish 
& Treasure, 2003). Further, choice, cooperation and improvement facilitated by a mastery environment can pre-
dict relatedness, competence and autonomy, respectively (Ntoumanis, 2001), and influence students’ motivation 
for PE in a positive manner.  

1.3. Present Study 
While previous motivational research has identified social factors like autonomy support and support of mastery 
or task goals having important influence on physical education and students’/athletes’ motivation and behaviour, 
the role of peer feedback is still a relatively unexplored social-contextual factor. Based on the refereed research, 
we propose and introduce a form of giving and receiving peer feedback (a psychosocial mediator) which hypo-
thetically supports the students’ autonomy and give them self-control in relation to which competences, within a 
selected frame, they want to work with. According to Vallerand (1997) these are key issues enhancing the stu-
dents’ motivation and hence resulting in behavioural and affective changes in relation to exercising volleyball. 
The research question is the following: In which ways do students perceive that an autonomous form of peer 
feedback in physical education stimulates their motivation for improving volleyball skills by exercising? 

2. Methodology 
2.1. Participants 
The participants were recruited from a Danish sports folk high school. The school offers a non-formal adult 
education where young people, normally aged 18 - 30, against payment can attend and follow courses in sport 
and physical education. For a period of 17 - 44 weeks the attendees live at the school and follow different self- 
imposed courses of 10 - 17 weeks’ duration (e.g., fitness, badminton, volleyball, adventure). In the present study 
14 young students (male = 8, female = 6, aged 19 - 23) attended a volleyball course for 10 weeks where peer 
feedback was implemented as pedagogical tool. The volleyball teacher was an experienced physical education 
teacher and a former elite volleyball player for the Danish national volleyball team. The volleyball unit was a 
natural part of the students’ regular PE program. All of the students participated voluntarily. None of the par-
ticipants had previously experienced giving and receiving feedback within the PE setting. 

2.2. Design and Procedure 
The project was designed as a case study (Yin, 2009) based on qualitative research methods where action re-
search (McNiff, 2013) provided the basis of implementing peer feedback as a pedagogical tool in PE in a Danish 
sports folk high school. Prior permission to conduct the study was received from the school headmaster and 
from the participants in written format. The volleyball lessons (90 minutes each, four times weekly) were di-
vided into exercises with focus on selected skills and peer feedback followed by matches without peer feedback 
during which the newly acquired skills were tried out. In accordance with the principles of action research 
(McNiff, 2013), the way peer feedback was handled, the students’ attitude and the teacher’s guidance and role 
were discussed among teacher and one of the researchers after each lesson to adjust the implementation of peer 
feedback in the subsequent lessons. Furthermore, all students were given a logbook with supplementary written 
information about how to give peer feedback in a specific, constructive and positive manner, and they were 
asked to write down their inner thoughts and reflections about giving and receiving feedback from a peer after 
each lesson. 

2.3. Implementation of Peer Feedback 
Initially the students were introduced to peer feedback according to Johnson (2004), Holt, Kinchin and Clarke 
(2012) and inspired by peer teaching (Siedentop, 1998) and by the reciprocal style and the learner-designed in-
dividual program (Mosston & Ashworth, 2008: 116 and 274) but in a far more autonomous and student-driven 
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form. The students were not given task cards or any rubric hand-outs (Iserbyt & Byra 2013; Johnson, 2004; 
Mosston & Ashworth, 2008), but the teacher gave the students a verbal task (regarding elementary or specific 
volleyball skills), during which the students themselves decided where to focus. In relation to passing in volley-
ball, it could be, e.g., the bending of the knees or the folding of the hands. This form of free choice was intro-
duced according to Wentzel and Wigfield (2009) and Ntoumanis (2001), who have shown that the students’ 
autonomy is affected in a positive way if they have a possibility of choosing and planning their own activities in 
the learning of volleyball skills. Furthermore, the students themselves selected a partner for collaboration as 
companionship in PE has shown that observers/givers in reciprocal style of teaching give specific feedback more 
frequently and positively to friends, and the doer/receiver feels more comfortable receiving feedback from 
friends than non-acquaintances (Byra & Marks, 1993). In addition, positive relationships between peers associ-
ated with optimal physical education experiences (Cox & Ullrich-French, 2010) support the students’ self-se- 
lection of a partner. As the students all knew the elementary volleyball skills (serving, passing, setting, and 
spiking) from previous instruction, their challenge was to optimize the performance of these skills in the game 
by giving and receiving feedback. At the beginning of each lesson, the teacher stated which volleyball skills or 
part of the volleyball match the students had to work with, and subsequently, the students discussed in peer 
groups the specific volleyball skills and the individual requirements for improvement. Afterwards they exercised 
the skill with a specific focus during which the giver of feedback regularly gave adequate, specific and construc-
tive feedback to the receiver. If the giver of feedback had any questions related to the performance, he/she could 
easily consult the teacher or the researcher for further coaching. During the peer feedback period, the students 
changed positions. The feedback period lasted for 60 minutes during which the students performed three to four 
exercises or tasks followed by a regular volleyball match without peer feedback, in which the players used their 
achieved skills. At the end of each lesson, the students spent 10 minutes writing logbooks. Instruction, peer 
feedback exercises, volleyball match and writing of logbook took place in the sports hall at the sports folk high 
school. 

2.4. Empirical Data 
Data were collected as in situ class observations, interviews and students’ logbook entries. Observations were 
made by one of the researchers as unstructured field notes by a participant observer (Launsø & Rieper, 2005), 
who took photographs as well. The photographs were used to verify or validate the written field notes taken 
during the observations and used as stimulate recall (Nunan, 1998) during the student and teacher interviews. 
The class teacher and eight students (male = 4, female = 4) were interviewed at the end of the study using a set 
of semi-structured questions (Halkier, 2012; Kvale, 1994). The teacher was interviewed individually (duration 
45 minutes) and the students as a group (focus group interview technique; duration of the interview 60 minutes). 
All interviews were conducted in the sports hall where the lessons were given. The students’ logbook entries 
served as written self-reports.  

2.5. Analysis 
The data were analysed using primarily the interpretative phenomenology analysis (Palmer et al., 2010; Smith, 
Flowers, & Larkin, 2009) in order to identify and extract common themes and patterns. First, the interview tran-
scripts and transcription of the students’ logbooks were read and re-read; with meaningful sentences being ex-
tracted and coded using the analytic software AtlasTiver 7.0. Common themes were generated by clustering 
quotes to form categories consistent with a single topic. For method triangulation, these themes were compared 
with data from field notes and in situ observations to validate the topics and the students’ quotations. The identi-
fied themes were ordered according to the self-determination theory and the three psychological needs (Deci & 
Ryan, 2012) and subsequently discussed in relation to factors influencing the students’ motivation according to 
former research in physical education (Alderman, Beighle, & Pangrazi, 2006; Ames, 1992; Mandigo & Holt, 
2000; Standage et al., 2007). 

3. Results and Discussion 
The analysis of the students’ logbooks and the interview with the students and the teacher revealed eight major 
themes, which were related to the three innate psychological needs: autonomy, competence and relatedness. 
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Together these themes allocate and accentuate the students’ perception of how peer feedback influenced their 
behavioural and affective outcomes, and hence their motivation for exercising volleyball. Furthermore, the 
themes are comparable with findings from other research projects dealing with motivation and physical educa-
tion (Alderman, Beighle, & Pangrazi, 2006; Chen & Ennis, 2009; Cox & Ullrich-French, 2010).  

3.1. Autonomy 
One of the major factors related to the self-determination theory affecting the students’ motivation in physical 
education is autonomy (Edmunds & Ntoumanis, 2007; Layne & Hastie, 2012). The students perceived auton-
omy in many different ways; for example, self-selection of collaborates at the beginning of the peer feedback 
unit or having the possibility themselves to decide where to focus within a specific exercise. The emergent 
themes were about choice and control in the exercises plus relevance and meaning of the exercises.  

3.1.1. Choice and Control in the Exercises 
The Feedback-guide written in the logbook emphasized that the students themselves had to make a choice; “Ask 
your peer what s/he would like to focus on and improve in the exercise”, but initially it seemed to be very diffi-
cult for the students to give and receive feedback compared with traditional teacher-directed teaching. Some of 
the students expressed confusion and insecurity about having the responsibility for guiding others, but in dia-
logue with the participant observer and by guidance from the teacher, the students experienced satisfaction in 
using peer feedback, and after a while they felt that they controlled their own learning experiences which moti-
vated them to continue. They could choose where to focus as each individual controlled the exercise in interac-
tion with a peer. This responsibility and co-determination of the feedback were important factors that motivated 
the students’ behaviour in relation to the activities.  

Eric: It was cool. That’s what I mean by individual training—it’s very specific, when I for example say 
you need to straighten your arms when passing, we can exercise that the whole day. It’s great. You gain a 
lot (group interview).  

Poul: I think it was a nice thing, that we ourselves could decide the focus of the training. When you want 
to exercise passing or setting, you choose for yourselves—you don’t have to exercise things that are very 
well known (group interview). 

Both Eric and Poul were positively affected by the way peer feedback was implemented, highlighting one of 
the “consequences” in the model of motivational processes proposed by Vallerand (1997) and by that supporting 
the students’ motivation for improving volleyball skills.  

As seen in the photos the students were very concentrated and engaged during the exercises where they taught 
each other to bend down the knees (Figure 1(a) and Figure 1(b)) and to fold the hands correctly (Figure 2(a) 
and Figure 2(b)) when they were to execute passes in volleyball. The observations support findings from other 
studies (Goudas et al., 1995; Morgan & Carpenter, 2002; Reeve et al., 2004; Wallhead & Ntoumanis, 2004) in-  
 

  
(a)                                                       (b) 

Figure 1. Two students exercise the position prior to a volleyball pass. The student to right gives feedback. 
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(a)                                                       (b) 

Figure 2. Two students are discussing the folding of the hands prior to a volleball pass. The student to right gives feedback. 
 
dicating that giving the students the opportunity to make choices and control their own learning strengthens their 
autonomy and supports intrinsic motivation, and by that their behavioural outcome as seen in the students’ con-
centration in the feedback situation. 

3.1.2. Relevant and Meaningful Tasks 
Relevance and meaningfulness are other themes correlating to the psychological need, autonomy, and matching 
the other themes, choice and control. If the students themselves choose exercises, control them and decide where 
to focus, the feedback seems relevant and meaningful. It was remarkable that the students both accentuated the 
giving and the receiving of feedback as relevant and meaningful; it was not just when they received feedback 
that they reflected on their positions, for example, how they folded their hands or where to place their feet (see 
Figure 1, Figure 2). During the volleyball unit, the students experienced that giving and receiving feedback was 
relevant and meaningful. 

Hannah: When our teacher just plans the exercise and corrects us if something is wrong, I don’t think I 
notice it as well as I do when it comes from my pal. I can tell what I want her to focus on and it makes me 
think a lot more afterwards. And when I give feedback, it makes me think twice—what does my partner do, 
and, strictly speaking, what do I do in the same exercise. It makes sense… (group interview). 

Claude: It is like watching a video… As I saw John jumping when he performed a pass, I could see my-
self… I’m jumping as well… It is not very good… before I didn’t know what went wrong in my passes and 
how to correct myself, but by instructing John, I realized what I have to do (group interview). 

These statements indicate that not only was it important to observe and give feedback to correct a peer, but 
also watching the performance of others giving feedback influenced the way observers perceived their own per-
formance and influenced their behaviour. The feedback mechanism makes it meaningful and relevant for both 
parts, and furthermore, connects to the students’ self-referenced goals or tasks. 

Eric: I think it’s like having a personal coach. It’s cool to have our own coach, and I think that’s what it’s 
like here (group interview). 

Adam: After using this method [peer feedback], I have felt a remarkable improvement… my passes are 
twice as good as in the beginning (group interview). 

It seems clear that peer feedback with self-chosen focus and relevance has had affective impact on the two 
students. Then it can be discussed whether Adam’s passes have improved because of peer feedback as the same 
improvement could have resulted from the exercises alone, but it was definitely an advantage that he could 
choose to focus on passes as he felt it was relevant to him to exercise and by that made PE meaningful for him. 
In a teacher-structured session, it can be difficult to meet all the students’ needs and expectations for what is 
relevant for each individual, so in that sense, peer feedback has an advantage. 

The findings in the above-mentioned categories are supported by a study of peer influence on exercise en-
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joyment (Murcia et al., 2008) focusing on the task-involving climate among non-competitive exercisers from 30 
sports centres. As task involvement can be related to individual choice, control, relevance and meaning 
(Nicholls, 1984), the study concluded that working with peers relates to autonomy and competences, stating “A 
climate in which peers place more emphasis on personal progress and effort will enable exercisers to enjoy the 
exercise sessions” (Murcia et al., 2008: 29). By using peer feedback, the students in the present project empha-
sised progress and effort, and they expressed enhanced enjoyment of the exercise. 

Elisabeth: I feel that I have improved in playing volleyball [with help from my peer]… and it is more fun to 
play now that I can control the ball… I want to become even better (group interview). 

3.2. Competences 
Another major factor influencing the students’ motivation is the perceived competence in relation to the chal-
lenges they meet (Ferrer-Caja & Weiss, 2000; Hein & Koka, 2007). In the interview with the students, several 
statements indicated that it is important that volleyball skills and competences are interconnected to enhance the 
students’ behavioural and affective outcome in a positive way, thus enhancing their motivation for doing vol-
leyball exercises. In the last section there were many quotations regarding improvement of volleyball skills 
supporting the behavioural outcome of the implemented peer feedback (Vallerand, 1998). Specifically in the last 
quotation, Elisabeth accentuates that her competence as a volleyball player has improved as she can now control 
the ball, and by that her motivation for playing and learning volleyball has been enhanced. Another theme, 
which emerged regarding competences, was the challenges confronting the students in the exercises 

Optimal Challenges, Autonomy and Improving of Skills 
One way that the students can maintain or improve their competences is by seeking or meeting challenges in the 
exercises. According to Csikszentmihalyi (1990) and Jackson and Csikszentmihalyi (1999), the students need to 
experience optimal challenges in relation to their skills to feel flow or to be motivated to continue exercising. 
However, this optimal challenge cannot stand alone as argued by Ryan and Deci (2007: 3), “an optimal chal-
lenge that is not accompanied by feelings of autonomy will not prompt intrinsic motivation”. They argue that the 
challenge has to be in accordance with the students’ choice, be within their control, and in most instances, be 
self-referenced. As Eric says: 

When we used to play beach volley outside, I didn’t think I was improving very much, but in this unit, I 
feel that I am twice as good as in the beginning because my pal challenges me… my motivation for playing 
volleyball has improved… I’m looking forward to the next session… (group interview). 

In accordance with Eric’s earlier statements about choice and control, it seems obvious that the challenges 
met in the volleyball exercises relate to the enhanced perception of motivation. Following Ryan and Deci (2007) 
both Eric and Elisabeth have met challenges according to self-referenced standards as they had both felt im-
provement of volleyball skills during the intervention and by that are more motivated to exercise. Research ex-
amining perceived competences or expectancy beliefs in physical education supports the results (Ames, 1992; 
Chen & Ennis, 2009) stating that challenges and self-referenced standards adopted as indicator of improvement 
promote students’ perception of motivation 

3.3. Relatedness 
Research and theories regarding motivation often focus on the sociocultural context, in which action takes place 
(Reeve et al., 2004). Therefore, the impact of the third psychological need, relatedness, is very important for the 
students’ perception of motivation. The following theme emerged in relation to the third psychological need: a 
secure and positive context. 

Giving and Receiving Feedback Should Be in a Secure and Positive Context 
It is essential that the context for giving and receiving feedback is secure and positive in that the participants are 
familiar with each other, the feedback is given with a positive attitude, and it is legitimate to criticise (Archer, 
2010). Initially, the students felt insecure because of the unfamiliarity of having to correct their peers, but after a 
while the students became confident in their peer groups and the mutual feedback felt more natural. 
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Hannah: It was strange the first time I had the responsibility to concentrate and give feedback to Elisa-
beth… 

Elisabeth: Yeah… but it was good and I really improved… it was nice to be together in pairs during the 
unit.  

Hannah: I felt secure in your company. Being partners was good in the sense that we knew each other… 
(group interview).  

I the interviews Hannah and Elisabeth expressed pleasure exercising with a peer that they knew and were 
comfortable with, which we interpret as an affective factor related to the psychological need relatedness and its 
impact on the intrinsic motivation of students (Ryan & Deci, 2007; La Guardia & Ryan, 2002). The following 
statement from the teacher supported the girls: 

The girls were good for each other. All the time they discussed and corrected each other… normally they 
don’t talk to each other, but during this unit they have worked very well… I’m sure they will continue to 
use each other in the future… (interview, teacher).  

Giving and receiving feedback seem to be a matter of mutual respect. Øiestad (2007) argues that giving feed-
back is about acknowledging some aspects of a person and that receiving feedback is about affirmation and the 
possibility of development. It follows that good feedback is about being together in a secure and positive context 
where the students can relax in pairs and be themselves focusing on development in the given activity. The same 
thoughts were expressed in the logbooks stating the positive tone in feedback as important for the affective feel-
ing of motivation. 

We could see both positive and negative aspects in the way we handled the ball, but in feedback we focus-
sed mainly on the positive aspects and that was really motivating (Dan, logbook). 

3.4. Peer Feedback and Pedagogical Challenges 
The results from this study support the findings from others indicating that peer feedback and the following be-
havioural and affective outcomes have a positive impact on students’ perception of motivation (Vazou et al., 
2005). Nevertheless, the students and their teacher were confronted with challenges that may create difficulties 
in working with peer feedback (Ernst & Byra, 1998). Particularly the receiving and giving of feedback were 
seen as challenges in the beginning of the peer feedback unit. In the study the students expressed uncertainty 
about their own abilities, thus showing the importance of backup in the form of teacher assistance when it came 
to the implementation of peer feedback in PE. 

Doris: [talking about giving feedback to her peer]… but then our teacher came and helped me to notice 
what and how my mate could do better, and so I felt more comfortable next time I had to give feedback… 
(group interview).  

John: [about the uncertainty] Especially in the beginning it was important that Cathrine [the teacher] 
helped as I didn’t know how to stand and that stuff, which is important to know to give correct feedback… 
(group interview). 

A way to assist the students to feel more comfortable when giving peer feedback is by using rubric handouts 
or task cards as a supplement (Iserbyt & Byra, 2013; Johnson, 2004; Mosston & Ashworth, 2008). The cards are 
valuable tools clearly instructing and modelling the task of the giver and receiver before practice and in this way 
helping the student at the beginning of the unit. Further, the cards have shown to have an impact on the students’ 
learning in physical education (Iserbyt & Byra, 2013; Iserbyt, Elen, & Behets, 2010). In this study we deselected 
the cards, but maybe they can be used in combination with free choice and control of the exercises. 

Another challenge in the volleyball unit was the teacher’s lack of experience of peer feedback. As she men-
tioned very early in the unit, she did not feel comfortable in the situation and felt insecure about what she had to 
do, which often resulted in “traditional teaching” where she returned to instructing the students about what to do 
instead of encouraging peer feedback by guiding and informing them about this form of feedback. She rarely 
addressed her instructions to both students or helped them to guide each other. As she explains in the interview: 
“It was very difficult in the beginning… I think it’s because of my impatience… I felt it was going too slow… 
and I couldn’t find my role…” (teacher, interview). Just as it is necessary to instruct the students to give and re-
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ceive feedback, it is also important to give the students and their teacher time to observe, discuss and find out 
how peer feedback can work and give benefits (Johnson, 2004). In the present study good results came with time 
as the teacher admitted: 

At the end of the unit in which peer feedback was implemented I think it worked quite well… you could 
see the students achieved skills… it became a lot easier and suddenly they used volleyball phrases I’m sure 
I couldn’t give them… just because they talked and discussed with each other… so they could ask me 
questions in a different way than I’m used to (teacher, interview). 

Other studies stress other challenges related to peer feedback: the time to exercise is reduced because of the 
on-going interaction between students, possible disagreements can arise, and the students can spend time 
“chit-chatting” instead of concentrating on the exercise (Couturier, Chepko, & Coughlin, 2005; Mosston & 
Ashworth, 2008). We did not observe any of the mentioned challenges, but this may relate to the students, their 
self-election in working with physical education and sport, and the time spent practicing peer feedback. Never-
theless, even though the peer feedback method may have some disadvantages, many studies of physical educa-
tion, sport and motivation emphasise the benefits of implementing peer feedback and similar methods (e.g. Byra 
& Marks, 1993; Dyson, 2002; Ernst & Byra, 1998; Johnson, 2004; Johnson & Ward, 2001; Mosston & 
Ashworth, 2008).  

3.5. Limitation and Future Research 
There are several limitations of the study. Besides the number of informants and the length of the intervention 
period, it is the students’ approach to the intervention. As they attend the sports folk high school voluntarily, the 
students in this study are motivated for doing physical education and sports. This in advance positive approach 
may have affected their attitude towards the peer feedback intervention to be more positive than in other con-
texts, meaning that the results cannot necessarily be transferred to, for example, a primary school. Future studies 
in other settings, which may include more students and a prolonged intervention period, are to clarify the con-
nection between peer feedback, free choices in the task, and behavioural and affective outcomes as indicators for 
motivation. 

4. Conclusion 
In this paper we focused on the impact of peer feedback on students’ perception of motivation for improving 
volleyball skills in physical education. In a volleyball course, 14 students worked with peer feedback in a man-
ner where they themselves decided where to focus in the given tasks. Our results showed that this type of feed-
back influenced the students’ behavioural and affective outcomes in the volleyball unit and by that their motiva-
tion for improving volleyball skills. We found that the following factors had impact on the students’ motivation: 
choice and control in relation to peer feedback, the meaning and relevance of the exercises, the challenges in the 
feedback situation, and finally the positive and secure context, in which the feedback was exchanged. Further, 
we argued that the factors affecting the students’ behaviour and attitude for exercising and playing volleyball are 
related to the innate psychological needs, autonomy, competences and relatedness, which according to the self- 
determination theory supports the students’ motivation. 
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Abstract 
Oxygen uptake (VO2 peak) has been very important in functional assessment of cardiorespiratory 
fitness. The Ergospirometry is a noninvasive procedure used to evaluate physical performance or 
ability of an individual, through the analysis of the gases with the respiratory variables. In sports, 
this method of evaluation is crucial, because it brings a significant contribution to the verification 
of aerobic fitness, such as, the maximal oxygen uptake (VO2 max.), and anaerobic threshold. The 
present study aims to evaluate the power and aerobic capacity in professional and under-20 soc-
cer players, handball athletes, and women footballers, using the technique of gas analysis. For the 
study, 48 athletes, who participated voluntarily, were divided into 4 groups of 12 athletes. The VO2 
peak, the average speed and heart rate at anaerobic threshold, as well as respiratory exchange ra-
tio were analyzed. We found that the values were always greater for the group of professional 
football players, with the exception of the average consumption of maximum O2, where the differ-
ence of the footballers in the under-20 category was not significant. Additional values that were 
analyzed indicated that there were some physical similarities between the other groups that 
should be noted. The respiratory exchange ratio was significantly lower for the group of women 
footballers. Based on this data, it was concluded that the specificity of sport as dimensions of the 
pitch, duration, and tactical system, morphology and sex of the athlete, directly influences the 
values of the VO2 peak, lactate threshold and respiratory exchange ratio for athletes of different 
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sports at the same stage of periodization of fitness. 
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1. Introduction 
The maximum oxygen uptake (VO2 max.) can be defined as the maximum volume of oxygen per unit time that 
an individual captures, breathing a gas mixture of atmospheric air during exercise. It is achieved when reaching 
maximum values of cardiac output and peripheral oxygen extraction and is not exceeded even with increase in 
load of muscle work (Leal, Souza, Martins, Magini, & Martins, 2006; Grieco, Cortes, Greska, Lucci, & Onate, 
2011; Dittrich, Da Silva, Castagna, De Lucas, & Guglielmo, 2011). The VO2 max. is the highest value of con-
sumption achieved during the exercise test; this has been considered an important parameter as a predictor of 
performance, because the human capacity to perform exercises of long and medium term depends primarily on 
the aerobic metabolism and thus, an index is used to rank very cardiorespiratory functional capacity, especially 
in athletes (Basset & Howley, 2000; Leal, Souza, Magini, & Martins, 2006; Grieco, Cortes, Greska, Lucci, & 
Onate, 2011; Dittrich, Da Silva, Castagna, De Lucas, & Guglielmo, 2011). The maximum oxygen consumption 
has long been the most important and most used means of physiological indicator for the assessment of aerobic 
fitness, but some studies have demonstrated that this index is not sufficiently able to discriminate performance in 
aerobic events (Da Silva, Dittrich, & Guglielmo, 2011). And the constant search for better methods of training 
and reliable means of assessing the aerobic fitness becomes relevant (Leal, Souza, Magini, & Martins, 2006; 
Nicolao, Pedrinelli, Zogaib, Orbetelli, & Neto, 2010). The anaerobic threshold is the point where the transition 
from aerobic to anaerobic occurs and is also an index that adequately reflects the physical fitness, being used in 
clinical practice in the evaluation and training of athletes (Leal, Souza, Magini, & Martins, 2006; Da Silva, Dit-
trich, & Guglielmo, 2011). When characterized exclusively from the gas exchange, anaerobic threshold to re-
ceive the designation of “ventilatory threshold” can be defined as the exercise intensity above which lactic acid 
production exceeds its removal, and hyperventilation as a consequence (Barros & Guerra, 2004; Almeida, 
2009). 

The Ergospirometry, a noninvasive and useful procedure in the evaluation of physical performance or func-
tional capacity of an individual reconciles the analysis of the inspired gases, oximetry and respiratory variables 
(Tillaar & Cabri, 2012; Da Silva, Castagna, Carminatti, Foza, Guglielmo, & De Oliveira, 2010). This method is 
able to determine predictive factors linked to performance indicators, such as exercising intolerance and identi-
fying metabolic transition beyond facilitate the prescription of exercise intensity (Leal, Souza, Martins, Magini, 
& Martins, 2006; Grieco, Cortes, Greska, Lucci, & Onate, 2011; Dittrich, Da Silva, Castagna, De Lucas, & 
Guglielmo, 2011). 

The football (soccer) is characterized by frequent changes of intensity, short breaks recovery, sudden stops 
and changes of direction, i.e., athletes experience intermittent nature of efforts during training and competitions. 
Despite these characteristics, the production of energy used by the players is coming mainly from aerobic me-
tabolism, which is related to the athlete’s ability to maintain the intensity of effort during the game by means of 
recovery between high-intensity stimuli (Da Silva, Dittrich, & Guglielmo, 2011). 

The handball is a sport that requires a high level of general and specific conditioning, the effective time of a 
match comprises 40 minutes, with consecutive attacks and defenses played at high intensity and different com-
ponents such as acceleration, change of direction and jumps, diversity effort requires a thorough preparation in 
terms of strength, speed and strength (Boraczyński & Urniaż, 2008). 

2. Methodology 
48 athletes were divided into 4 groups of 12 athletes. The first group consists of 12 young people who act as 
soccer players in the under-20 (FMJ), with a mean age of 17 (±0.5) years and mean weight of 67.8 (±4.5) kg. 
The second group consisted of 12 professional soccer players (FMP), with a mean age of 23 (±1.6) years and 
mean weight of 73.1 (±4.7) kg, the third group was formed by players female (FF), the mean age was 21 (±1.3) 
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and mean weight of 57.6 (±3.1) kg, and finally the fourth group consisted of handball athletes (HM) aged aver-
age of 19 (±1.3) and average weight of 83.8 (±7) kg. The study was approved by the University of Vale do 
Paraíba—UNIVAP Ethics Committee (CEP). Subjects were informed of this study and was applied consent. 

Micromed a digital electrocardiograph for recording and analysis of electrocardiogram (ECG) during stress 
was used for the study; a treadmill brand Inbrasport, Super ATL; VO2000 analyzer gases MedGraphics brand, 
coupled to a microcomputer equipped with the Elite software produced by Micromed; nose clip; disposable 
electrodes; disposable razors; disposable sandpaper; alcohol 70. 

The tests were performed in the pre-season, more precisely in the pre-competition period of four groups of 
athletes studied in laboratory of evaluation—LAEF, Faculty of Health Sciences, University of Vale do Paraíba 
—UNIVAP. The tests took place in a controlled environment with an ambient temperature of 24˚C, and relative 
humidity of 60% air environment. The evaluation protocol used was progressive effort with constant slope of  
2% and initial velocity of 4.0 km/h. An increment in velocity of 1.0 km/h every minute test until the fourth min-
ute; after the fourth minute the speed increment was also 1.0 km/h, but occurring every two minutes test. The 
duration of the tests was determined by the athlete’s exhaust, which when reached signaled to the evaluator, who 
then started with the initial recovery phase velocity of 5.0 km/h, with a decrement of 1.0 km/h after the first 
minute continued until the end of recovery, determined by the stabilization of the heart rate of the athlete. 

For statistical analysis, the test of variance one-way ANOVA, considering a significance level of 5% (p < 
0.05) was used. 

3. Results 
The results obtained with physiological assessments by four (4) groups were separated and analyzed by means 
of the table and graphs for a more detailed comparison. Below are listed the values of means and standard devia-
tions (SD) of the groups assessed. 

Table 1 shows the mean and SD of anthropometric values (weight and age) and analyzed parameters (VO2 
and VE) for different athletes. The first group consisted of 12 young people who acted as soccer players in the 
under-20 category (FMJ), with a mean age of 17 (±0.5) years, and mean weight of 67.8 (±4.5) kg. The second 
group (FMP) was made up of 12 professional soccer players with a mean age of 23 (±1.6) years, and mean 
weight of 73.1 (±4.7) kg. The third group consisted of female soccer players (FF), with a mean age was 21 (±1.3) 
and mean weight of 57.6 (±3.1) kg. Finally, the fourth group (HM) consisted of handball players with a mean 
age of 19 (±1.3) and average weight of 83.8 (±7) kg. 

In Figure 1, we can see as a parameter the VO2 peak graphic expressed in (ml/kg∙min) in different sports, but 
its important to mention that allow them are in a same condition, all of them was in a pre-season. It means that 
there are no physical condition advantages between the groups. The understanding and correct interpretation of 
these parameters may assist coaches in their respective modalities to improve their methods, fitness and tactical 
practices, the function in the game can be adjust with their ability, enabling better results and performance and 
helping prevent injuries (Robbins, Goodale, Kuzmits, & Adams, 2013). 

In Figure 2, The Lactate threshold speed (km/h) is used as parameter to compare an aerobic performance be-
tween the groups. In professional soccer players group (FMP) the running speed is higher than athletes from 
others sports (FF and HM) even when compared with young soccer players (FMJ). However the young soccer 
players have higher values comparing to handball and female soccer, this parameter is very useful for physical 
coaches. 

Generally the total time of training session corresponds to the same amount of the official game, where pro-  
 
Table 1. Mean and SD of anthropometric values and analyzed parameters. 

Group Age Weight (kg) VE (l/min) VO2 peak 
(ml/kg∙min) 

Lactate threshold 
(km/h) 

Lactate HR  
(bpm) 

FMJ 17.7 ± 0.58 67.82 ± 4.54 96.83 ± 6.86 56.48 ± 3.08 13.64 ± 0.45 159.17 ± 3.66 

FMP 23.25 ± 1.66 73.15 ± 4.72 111.59 ± 12.64 58.15 ± 4.48 14.24 ± 0.37 163.42 ± 4.21 

FF 21.7 ± 1.34 57.67 ± 3.14 85.89 ± 4.21 46.04 ± 2.90 13.18 ± 0.59 156.17 ± 2.76 

HM 19.00 ± 1.28 83.83 ± 7.02 98.79 ± 10.24 51.70 ± 3.42 13.30 ± 0.34 157.91 ± 3.51 
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Figure 1. VO2 peak athletes in different sports. 
FMP versus FF p = 0.000 (#); FMP versus HM 
p = 2.92E−4 (ψ); FMJ versus FF = 0.000 p (θ); 
FMJ versus HM p = 0.009 (δ); HM FF versus p 
= 0.001 (Ф). 

 

 
Figure 2. Lactate Threshold, running speed in 
different sports. FMP versus FMJ p = 0.013 (*); 
FMP versus FF p = 7.71E−6 (#); FMP versus 
HM p = 5.88E−5 (ψ). 

 
fessional soccer game are longer than the others sports. In other words the professional soccer players tend to 
practice during more time; it makes a volume rise, improving their endurance. 

Another important way to compare the differences between the different sports is using a heart rate HR an-
aerobic threshold date, during the test the group FMP who is composed by professional soccer players had a re-
sponse of HR higher when compared with another groups of athletes, in other words they could keep running 
even when in a high values of HR and higher intensity, the others groups was not able to support that conditions 
and interrupted the test before that values. The lactate threshold (LT) is an important method to improve high 
intensity performance in endurance sports, and it is widely used as an indicator of aerobic fitness in athletes 
(Figure 3). 
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Figure 3. FC anaerobic threshold athletes in dif-
ferent sports. FMP versus FMJ p = 0.026 (*); 
FMP FF versus p = 5.15E−5 (#); FMP versus 
HM p = 0.002 (ψ). 

4. Discussion 
The FMP group showed significant results in VO2 peak when compared to results from the same physiological 
parameters obtained in groups FF and H. However, when compared the FMP VO2 and VO2 of FMJ, there are no 
significant difference in their results. This has been discussed in several researchs such as Grieco, Cortes, Gre-
ska, Lucci, & Onate (2011); Dittrich, Da Silva, Castagna, De Lucas, & Guglielmo (2011), who studied the per-
formance of athletes and footballers showed morphological similarity in physical composition of players, having 
the muscle mass as the main factor of balance between the two categories, as analyzed in this study. The meth-
odology employed in the technical and physical training in the form of football resembles in both categories 
with regard to intensity and training volume (Kelly, Burnett, & Newton, 2008). 

Still on the VO2 peak groups FF and H had significantly lower values for the groups of soccer (FMP and 
FMJ). The result should be related to factors such as the difference in lean body mass (free fat body massin fe-
male athletes). In relation to the handball, researchers like Da Silva, Castagna, Carminatti, Foza, Guglielmo, & 
De Oliveira, 2010 in their studies shows the occurrence of physical adaptations of different values caused by the 
specificity of the spaces where they develop practices and games. Modalities practiced in larger environments 
allow better conditions of aerobic power (Grieco, Cortes, Greska, Lucci, & Onate, 2011; Dittrich, Da Silva, 
Castagna, De Lucas, & Guglielmo, 2011; Cunha, Lorenzi, Sapata, Lopes, Gaya, & Oliveira, 2011; Tillaar & 
Cabri, 2012). 

As in aerobic power, the values in speed (km/h) and heart rate (bpm) of the anaerobic threshold, FMP group 
were significantly higher than the other groups, except the HR threshold for FF. There was no significant dif-
ference between both groups compared. 

These results may be related not only to the environment where the sport is practiced, but also as a conse-
quence of a good aerobic power, which directly influences the values obtained in aerobic capacity (Grieco, Cor-
tes, Greska, Lucci, & Onate, 2011; Dittrich, Da Silva, Castagna, De Lucas, & Guglielmo, 2011). 

Another consideration to be made is the muscular efficiency, because professional soccer players have train-
ing methodology very similar to the category of junior footballers, however, the results obtained, it can be con-
sidered more efficient muscles required of professional soccer players corroborating with the following authors 
(Da Silva, Castagna, Carminatti, Foza, Guglielmo, & De Oliveira, 2010). 

About ventilation, the FMP group also has higher mean value compared to the others. The female group has 
lower average value in relation to other groups, which is connected to the morphological difference between 
women, especially with regard to the respiratory system and its capabilities. 
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5. Conclusion 
The results showed that the specificity of the environment where they practice, and training characteristics of the 
evaluated methods, interfere directly in values of power and aerobic capacity in high yield. 
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Abstract 
The purpose of this study is to compare the quality of skill’s appropriation of the learning time 
management by two categories of physical education (PE) trainee teachers coming from two dif-
ferent types of academic training. Ten volunteering teachers of PE with an average age of 23 ± 1 
years and recently recruited (9 months work experience) were selected. Five licensees (ESL) 
originate from the License Master Doctorate (LMD) and five masters graduates (ESM). It should be 
noted that chosen teachers have significantly the same working conditions (two sessions of sport 
and physical education (SPE) per week, 32 to 34 students (±14 years) per class) and have the same 
physical or environmental conditions. The observation focused on three sports disciplines (sprint- 
ing, gymnastics and handball). Gender and experience in sporting practice of students have not 
been considered. The results obtained have shown that the ESM develop a control quality much 
better than their ESL counterparts balanced distribution of learning time, especially regarding the 
time spent on preparatory situations (p < 0.028) and time spent in situations of motor develop-
ment (p < 0.047). Also, it should be noted that the licensee teachers spend more time explaining 
the objectives and content of the session than their counterparts ESM. However, the difference 
appears insignificant as to time provided for the organization of the material, the transition to the 
explanation of the mode of organization, movements, available equipment and to discuss the rules 
of discipline and security. 
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1. Introduction 
In most of the countries, in North America and Europe, the academic training for educational jobs knows, in the 
last few decades, many transformations. The successive reforms of the training systems as well as the content of 
programs succeed one another, since 1970, as in the U.S., Canada, France and in several other countries. On its 
side, Tunisia did not miss this event; it has been held to a change of training curriculum engendered by a reform 
of the educational system in 2006 and this, for the purpose to align international guidelines. This reform brings 
the teaching environment to ask questions about the effectiveness of such a change. In this sense, the present 
work focuses on the effects of the change of the curriculum for the training of physical education teachers on the 
quality of acquiring the professional skills, more particularly on the management practices of trainee-teachers 
class. 

In fact, managing a class is very important both for the quality of the teaching and for the learning of pupils 
(Martineau & Gauthier, 1999). It is considered as the weakest link and the pivot of the teaching profession 
(Desbiens, 2008). Also Jones & Jones (1995) have shown that this skill would be crucial to determine the suc-
cess of the teacher, regardless of the performed measurement (measure on the grades or the learning achieved by 
students). For a long time, the school policy makers make reference as implicit criteria in the evaluation of 
teachers (Nault & Fijalkow, 1999). According to Martin and Baldwin (1996), success in controlling one’s class 
allows creating a climate of healthy learning, focusing on the pupils, and maximizing the time of learning. This 
skill would dictate the success of the teaching career as well (Nault & Fijalkow, 1999). In addition, several 
studies show that the problems encountered by the new teachers would be in a large part related to the class 
management (Perrenoud, 2001; Martineau & Vallerand, 2008). The research indicated that unlike the experi-
enced teachers, beginners have more difficulties to motivate pupils, to promote a climate of optimal learning, to 
respond effectively to the disruptive behavior of the student and to establish and maintain an effective discipli-
nary management. According to Durfour (2009), the management of class refers to a well-developed set of skills 
and strategies produced by the teacher.  

In this perspective, the studies carried out by Reynold (1992) in this regard, reveal that the class management 
difficulties that appear among the novice teachers result from their lack of ability to solve the problems that have 
occurred in class. Archambault & Chouinard (1996) and Bali et al. (2014) add that a number of skills are neces-
sary to resolve the problems of classroom discipline which would upset the progress of activities. However, the 
internship is proven important in the measure or it stimulates to find solutions or the trainee is nested and there-
fore the acquisition of the necessary skills is to create a favorable climate for learning this that confirmed by 
Perrenoud (1996). 

The training in physical education (PE) today is oriented toward the development of professional skills. In the 
majority of western countries, the training of PE teachers is structured around a number of skills established ac-
cording to the characteristics of each country. In physical education, training by competence alternates theoreti-
cal and practical courses or the course of teaching practice in the school environment (stage of preparation to 
professional life) is decisive in the training of PE teachers. The class management is regarded as one of the key 
competencies, essential in the teaching profession (Nault & Fijalkow, 1999). Several researchers agree that a 
professional competence develops in practical situation (Perrenoud, 1996; Colsoul, 2009; Leriche et al., 2010, 
Leclercq, 2013; Bali, 2013). 

In fact, the alternation of theoretical knowledge and practice through the experience, allows the construction 
of professional skills (Bali, 2005; Greenhouses et al., 2006). The internships in training are proving to be the 
conducive place likely to develop these skills. Besides, the student has the opportunity to experience situations 
of dilemma which will bring him/her to build an identity, but also acquire professional skills (Roux-Perez, 2005; 
Ria et al., 2001). 

In Tunisia, the educational system has undergone crucial structural changes. The adoption of the LMD system 
has been at the origin of many changes in the training of PE teachers, including a reduction in the duration of 
training and therefore the reduction of the time allocated to the intership.  

Should these changes not have an influence on the training and more particularly on the development of the 
competence of management in class? Starting from this observation, we have chosen to study the degree of 
mastery of class management competence among teacher trainees from both curricula of different formations. 
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2. General Context and Problematic 
2.1. Evolution of the Training in Tunisia 
During these past few years, the Tunisian educational system has undergone crucial structural changes; the poli-
cies and objectives have evolved by providing innovations in the field of university education. In the field of the 
PE, the adoption of a new curriculum for the training of PE teachers is reflected by the substitution of the con-
trolled regime by the LMD regime. 

The old system provided four-year training including courses of preparation for professional life during the 
second cycle of university while the new system has adopted currently a three-year training crowned by a course 
of consolidation and reinvestment practice of theoretical training. Before the adoption of the LMD, training cur-
riculum at the beginning of 2006, there were two particular pathways of essential training in higher institutes of 
Sport and Physical Education (ISSEP) of Ksar Saïd Tunis, Sfax, Kef and Gafsa for the stakeholders in quality of 
teaching PE. So, the first concerns the masters of PE (Bac+2). The training in this sector was crowned by the 
university degree in PE for the teaching of PE in primary schools. The overall time volume allocated to this 
training is from 1690 hours, 949 hours are devoted to the teaching practice which is around 56% of the overall 
hourly volume. The training presents 91 h of course preparing them for professional life in order to obtain the 
completion of study diploma. The second concerns the professors of PE (Bac+4). This training will be com-
pleted by the obtaining of the Masters in PE and the graduates of this chain exercise in the secondary schools. 
The master overall volume schedule in PE is of 3120H, 1573H of which are allocated to the teaching practice 
that is around 50% of the overall hourly volume. To obtain the diploma of completion of study, students must 
perform 182H of internship. 

The need to obtain the masters degree is to be able to teach in secondary schools and the diploma of univer-
sity study to be able to teach in primary schools. The recruitment by the Ministry of Sport and Physical Educa-
tion was done automatically without any competition for all graduates wishing to join the teaching profession of 
SPE in schools. 

2.2. A New Training Curriculum: The System License Master Doctorate (LMD) 
A new regime of university training, the LMD system, was established at the beginning of 2006. This innovation 
is part of a reform to the European level in the framework of the Bologna process, inspired by the anglo-saxon 
system. This system of education is structured by a new architecture of the curriculum (License: 6 semesters; 
Master: 4 semesters; Doctorate). It is therefore to retain only three levels of graduates in academic institutions. 
This resulted in the disappearance of the general university study diploma (which was to Bac+2) and the masters 
(Bac+4) as well as the DEA (diploma of advanced studies, Bac+6). 

It is for the Department to “set a system of flexible training and comparable to international systems prevalent” 
J. O. of 30/9/2008 NO. 79. The main objective of this reform is to hoist all the university system at the level of 
the international criteria, by favoring the equivalence of Tunisian diplomas with foreign graduates and to adapt 
training to the needs of employment through the professionalization of university studies. The LMD system will 
also aim to reform programs and to diversify the routes in the promising niches. 

However, we emphasize to this effect that no research has been done on a national scale to check the com-
patibility of the scheme, that is important for western countries, with the socio-cultural conditions and teaching 
of Tunisia. In this regard, the first operation that was initiated by the trainers of the ISSEP was to seek the pre-
serverance of the same professional skills developed among the nationals of the former regime (Bac+4 years of 
studies) through the same content of training intended to licensees (Bac+3). In addition, despite the orientation 
of the Department toward a professional training of physical and physical teachers, the official programs im-
posed by the Tunisian Ministry of Higher Education and the Ministry of Sport and Physical Education make no 
reference to any explicit professional competence. 

To return to the training of teachers of SPE in tunisian higher institutes of sport and physical education 
(ISSEP), the LMD reform has resulted in a decrease of the overall schedule of the training of 831H compared to 
the old regime of control (Bac+4). Thus, this training which is controlled by the formal national programs, fixed 
the obligation to perform 112 hours of internship in the schools. The reports of the end of the year carried out in 
2009 by all the courses supervisors of preparation for professional life, and trainers to assess the students of the 
graduating classes at the end of the traineeship in preparation to the professional life of the ISSEP Kef and Gafsa 
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as well as the reports of investigations in 2010 made to the persons who participated in the design of new pro-
grams show a deterioration of the practical training (in terms of lesson-developed skills) of new teachers, which 
does not meet the objective aimed at by the LMD reform. 

The institutional component is of a particular importance. In fact, it has the central power of the educational 
institution and constitutes the framework reference for the activity of the teacher and this through programs, 
both at the level of their design that of their implementations. 

The programs of the discipline show all of the objectives, aims at achieving and the skills to acquire by stu-
dents. They, in fact, represent a general framework in which to develop the practices of interventions, which is 
intended to give students the teaching content of the discipline. However, the programs, referring institutional, 
secure well the general objectives and propose a number of skills to learn, but they do not specify in detail what 
the student must learn. In effect a wide margin of freedom is left to the teacher trainer, in compliance with the 
framework of the broad lines of the programs, to design the content and specific skills. Because of this, the prac-
tical knowledge and theoretical, which help to develop the professional skills necessary to the exercise of the 
teaching profession, mainly the competence of management and that the teachers of the ISSEP choose to teach 
and develop are not mentioned directly in the official texts. 

2.3. Problems and Issues of the Research 
The reform in Tunisia in university training began in 2006. It had as a main objective the development of a re-
pository of specific and general professional skills. Thus facilitating the vocational integration of these graduates. 
However, it is to point out that other sectors, such as the studies in medicine and engineering schools have es-
caped this reform by the fact that they are convinced that a duration of 3 years of studies is not sufficient to de-
velop the specific skills of these two fields of intervention.  

In fact, and as regards to the field of sciences and techniques of physical and sporting activities, we have 
moved from an academic training of four years and which is realized by obtaining a Bachlor degree to a training 
of three years, realised by obtaining a master Degree conclusive by the award of a diploma of basic license in EP. 
This change is reflected by a decrease in the overall volume devoted to training, from a total of 3120 hours, 
2268 hours for the new system LMD, as well as by the nature of the profile of the Baccalaureate oriented to the 
ISSEP. It is to be noted that, during the periods that preceded the reform of 2006, the access to the ISSEP was 
through a competition of entry based on a battery of specific tests for the assessment of physical skills of Bacca-
laureate candidates belonging to different sections (experimental sciences, maths, arts etc.) and followed by an 
oral interview. 

This selection test guaranteed to better the basic conditions for the success of future teachers. By integrating 
this new regime (LMD), the procedures for access to the ISSEP have changed also. Only candidates with their 
tray section sport are oriented by the ministry of higher education and will have therefore the possibility to fol-
low their academic studies in the ISSEP. However, the programs for academic training in the ISSEP developed 
by Tunisian experts do not describe explicitly the repository of professional competencies of pedagogical inter-
vention and didactic in EPS, which leaves the field open to the trainers to develop , Haut du formulaire either to 
the actions of training non-targeted and non-contributing to the harmonious development of the potential peda-
gogic and didactic of teachers of EPS desired, either to actions of trainings showing a certain redundancy of 
skills to develop among future pedagogic frameworks during the teaching of various training modules. 

2.3.1. Justification of the Choice of the Concept “Classroom Management” 
Today, classroom management encompasses the whole of purposeful and simultaneous actions that the teachers 
perform to establish a good working climate, create a favorable learning environment (Nault & fijalkow, 1999). 
Limiting more to the management of the indiscipline, classroom management includes the development and 
regulation of the use of physical space, time and equipment in all its aspects as well as the management of the 
group of the student. The application of the rules of life and the interventions to prevent and correct the 
misconduct are also part of the concepts of classroom management (Desbiens, 2006). Since that time, it became 
a formally recognized competence including a set of professional practices distinctive and constitutive of the 
practice teacher, many countries including North American and some European countries, have made the man-
agement of class an object of systematic training in the framework of the training of future teachers of physical 
education (Desbiens, 2006).  
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2.3.2. Importance of the Jurisdiction the Management of Class during the Teacher Training  
In the field of vocational training, the importance given to the professionalization of traineeship in duration and 
form is crucial to the development of competence relative to the management of class especially in the teaching 
profession. Such an exercise of pedagogical intervention is considered by Tardif (2006) as being a source of 
knowledge, of experience, also considers as the basis of the professional competence of teachers of business. On 
his side, Colsoul (2009) claims that wrestling with the changing realities of the class, the trainee would be faced 
to the opportunity not only to try but also to put in test the fruit of reflection primed beforehand in the activities 
carried out within the institutions of training. Moreover, Perrenoud (1996) considers that the disciplinary man-
agement of the class remains the greatest challenge of the teacher trainees, and it is not uncommon to see ask for 
beginners and this of their first not in class, to accomplish the same tasks that the teacher who has accumulated 
several years of experience. However in Tunisia, this professional skill has not really created the direct interest 
of researchers and it is treated secondarily in initial training and would rather be the subject of occasional aid (in 
case of need), on the ground and then raise the educational advisers or inspectors. Only research on certain 
components falling within this jurisdiction has been the subject of studies, such as the feedback, the indiscipline, 
time management and equipment.  

We also emphasize that the time allocated to the trainee teacher is decreased from 182 hours to 112 hours 
with the introduction of the LMD system. For comparison, in Quebec, the teacher training programs of EP allo-
cate 700 hours of practical training sessions in classes (for a curriculum of 4 years), and in France 360 hours are 
devoted to a curriculum of 5 years. Because of this, the end-of-course report emphasizes enormous difficulties at 
the level of teaching empowered students trainees during the training in preparation for professional life. The 
time management would seem to be little favorable to the learning of the student. The educational interventions 
of the trainees would seem inadequate to certain situations, which therefore translates into the absence of clear 
guidelines for management training class in the learning of this essential skill in teaching of physical education? 

On the basis of these findings, we chose to study the quality of acquisition of the competence of classroom 
management, by teachers from EPS from 2 curriculum of different training (curriculum LMD and curriculum 
mastery). 

2.3.3. The Time Management 
Several researchers in the field of education have defined the management of class as a set of strategies and 
procedures necessary in the establishment and maintenance of an environment conducive to the teaching and 
learning (Martineau & Gauthier, 1999). In this regard, the management of time is revealed among the indicators 
likely to promote the smooth functioning of the class. The analysis of the component time allows you to deter-
mine the way in which the teacher uses the time devoted to the meeting of EPS. 

Taking into account that the useful time is not fully employed in learning, Pieron & Cloes (1998) reveals that 
first part would consist in instruction or in information generally intended for the group. A second part is de-
voted to the practice. Finally, the third and last part is assimilated to transition periods. This distribution is simi-
lar to the model of Brunelle et al. (1996). This team of researcher used for the collection of data on time of 
learning, a system of analysis of the learning time (SATA). This system provides for three categories of situa-
tions. In effect, the learning time is structured around three situations offered to the group. The first being the 
preparatory situations, the second the situations of development of knowledge and finally the last, those dedi-
cated to the development of the engine. Each type of situation comprises set of categories. 

The preparatory situations comprise the management, the heating, the organization, transitions, breaks and the 
return to calm. The situations of development of knowledge imply the moments or the student receives a strate-
gic information, technical, or concerning a regulation or a behavior to adopt (ethics), a supplementary informa-
tion or on health. Finally, the situations of motor development include the moments where the students are en-
gaged in the practice of activities, it is therefore of strategic skills and techniques, competitive situations and the 
physical packaging. 

3. Method 
The present study is the result of a repository framework detailing the influence of initial training on the degree 
of ownership of the competence of management of the class during the meetings of EPS. 
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3.1. Study Population 
For the observation of verbal intervention relating to the behavior of the trainee teacher during the meeting of 
EPS. We are based on a sampling of convenience which included ten teachers of EPS trainees, volunteers re-
cently recruited (9 months only of professional experience). Five among them are the licensees from the LMD 
regime and having an average age of 23 ± 1 years. The other five, of maitrisards from the tray speed+4 and hav-
ing an average age of 24 ± 1 years. 

The selected teachers are continuing their course in colleges of the region of Greater Tunis. They were se-
lected on the basis of the following considerations: 
• They have substantially the same conditions of lessons: colleges in the neighboring characteristics both from 

the point of view number of pupils per class (32 to 34 students), that the material conditions or environ-
mental available for the practice of APS sus indicated. 

• The programs of activities are comparable: 3 activities being thus exempted: athletics (sprinting), gymnastics 
and handball.  

• The pupils taught are characterized by an average age of 14 years. The sex and the experience in the field of 
sport practice of students have not been taken into account. 

3.2. Experimental Protocol 
We have proceeded in the first place for the observation of the educational activities of the trainee teachers on 
the premises of exercises; thus joining, Leontiev (1984) which stipulates that any human activity is connected 
consciously or not to the reasons which depend on a specific environment. 

3.2.1. The Observation 
This observation has for aim to analyze the whole of teaching practices used by the trainee teacher in order to 
install, maintain or restore in the class of conditions conducive to learning and to the development of skills and 
social behaviors as well as the operation of the class and the activities, the quality of teaching activities, the 
management of the group and of the social interactions, the order and discipline. These observations have been 
carried out in the places of exercise of trainees. They have key twenty classes in the first cycle of secondary 
education with staff from 32 to 34 pupils per class and whose average age is 14 ± 1 years. These observations 
have been carried out in the places of exercise of trainees. They have key twenty classes in the first cycle of 
secondary education with staff from 32 to 34 pupils per class and whose average age is 14 years. 

The data collected relate to the recording (video and audio) of all the actions and interventions of trainee 
teachers face to their pupils. The data are collected using a camcorder and a wireless microphone. The observer 
with the camcorder’s mission is to follow the trainee in a relevant manner in all its movements. The verbali-
zating as the trainee is in course of action is collected through the microphone connected to the camcorder. A 
total of twenty (20) sessions of forty (40) minutes each is filmed. Ten of them concern the trainees licensees and 
the ten others concern the trainees maitrisards. All sessions filmed are retained for the analysis. We opted for the 
kind analysis differs in that is to watch the meetings of education on several occasions in order to identify the 
indicators of the competence of management class, essentially the one relating to the time of learning. The de-
vice (pairing “his/image”) used when the observation has enabled us to put in relation the behavior of the vari-
ous actors and the claims of each (instructions, private remarks or collective, verbal reactions and behavioral of 
trainee teachers as well as students). The trainee teachers were filmed during two meetings before the recording 
of data in order to accustom the protagonists of the study to the hardware used. All participants are previously 
made aware of the purpose of our study and of the provisions taken to preserve their anonymity and the confi-
dentiality of the raw data. Their participation is free and voluntary, none has received remuneration for its par-
ticipation. 

3.2.2. The Grid of Observation 
1) The learning time: The development of items relating to the time of learning are inspired of the observation 

system of learning time (Sota) of Brunelle et al. (1996). However, we are limited to the types of situation offered 
to the group. 

a) Preparatory situations offered to the group 
These situations are characterized by moments or the group of participants is exposed to information and ac-
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tivities which are necessary to the conduct of learning tasks. 
• Management 

Reserve Time to communicate information which are not related to the learning objectives (announce a 
sporting event, take attendance, etc.). 
• Heating 

Reserve Time to the practice of exercises which are intended to prepare the body to make activities more in-
tense in gradually raising its temperature and/or by soliciting the amplitude artículo-muscle, taking into account 
the requirements of the meeting. 
• Organization  

Time taken by the teacher to explain the mode of organization, displacement, the provision of equipment, 
present the objectives and the content of the meeting, discuss the rules of discipline and safety. 
• Transition 

Time that the group supports to carry out the instructions of organization such as move toward the place of 
practice, to organize themselves as a group or sub-group, place the hardware, form teams, regroup at the request 
of the teacher, store equipment, etc. 
• Pause Time of 

Judgment to allow pupils to retrieve (go drink) or to discuss personal issues that do not have report with the 
subject matter being taught. Pause Time of judgment to allow pupils to rest (go drink) or to discuss personal is-
sues that do not have a relation with the subject matter being taught. 
• Return to calm 

Time used for the practice of activities to character sedative on plans cardio-circulo-respiratory or exercises of 
normalization of the amplitude artículo-muscular (stretching), taking into account the activities practiced during 
the meeting. 

b) The situations of development of knowledge offered to the group 
These situations are characterized by moments or the group of participants is exposed to information that are 

directly in relation with the substance to learn during the meeting. 
• Strategy 

Moments in which the group of participants receives information on a strategy, that is to say a set of coordi-
nated actions (listen to the explanations relating to a zone defensive; observe a demonstration of a tactical de-
fensive; discuss a form of against fast attack, etc.). 
• Technical 

Moments in which the group of participants receives information on a technique, that is to say the way to 
execute a movement in particular (listen to the explanations or observe a demonstration on types of launch, etc.). 
• Rules 

Moments in which the group of participants receives information regarding the rules or conventions that gov-
ern the activity taught. 
• Ethics  

Moments in which the group of participants receives information related to social behavior to adopt in the 
conduct of activities (incitement to respect the other, to be honest, to see fair play, etc.). 
• Additional information  

Moments in which the group of participants receives information which represents some kind of cultural 
knowledge related to the activity taught (the history of the activity, the record established, the prowess of “He-
roes”, etc.). 
• Health  

Moments in which the group of participants receives information related to the practice of the physical activ-
ity and the habits of life associated to the well-being and physical condition; to the moralities to respect to take 
advantage of the effects of an adequate training. 

c) The situations of motor development offered to the group 
These situations are characterized by moments or the group of participants is engaged in the practice of ac-

tivities which are in relation with the substance to learn during the meeting. 
• Strategic skills 

Periods during which the group of participants practice of “sets of coordinated actions” designed to control an 
action plan individually as well as collectively. The situations of “game headed”, “game simulated” (scrimmage), 
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“routine of exercises” in which the teacher can intervene at any moment, characterize well the moments reserved 
to the learning of strategic skills. 
• Technical ability 

Periods during which the group of participants practice of individual actions in the goal to achieve a technical 
mastery of gestures that make up a sport or physical activity. 
• Competitive situation  

Periods during which the group of participants, as a group, are engaged in an activity governed by rules in a 
context which allows you to claim a victory on itself or on the other. 
• Physical fitness  

Periods during which the group of participants, as a group, engage in activities which are included in the pro-
gram as a content and not of overheating such as the workout, stretching, exercises to hand-free or with load, the 
exercises with light gear (ropes, hoops, etc.) the exercises with partners, respecting the techniques of implemen-
tation which can achieve the desired objectives. 

3.3. Statistical Procedures 
3.3.1. Compendium of Data 
The set of dependent variables related to time of learning have been identified by a grid of observation measur-
ing the time of performance of the duties mentioned above. 

3.3.2. Statistical Analysis 
We used a software of statistical “Statistical Package of Social Science” SPSS 16.0. The threshold of meaning 
withheld is of 0.05. 
• Descriptive statistics  

We have retained the mean, the standard deviation, the percentage, the minimum and the maximum for all the 
dependent variables studied. 
• Inference statistics 

Given the small number of observations and the non-normality of the distribution of the whole of the values 
of the variables, we chose the Mann-Whitney test to compare the values of the variables related to the learning 
time and the verbal intervention of trainee teachers curriculum LMD with those curriculum mastery. 

4. Results 
4.1. Analysis of the Delivery of Two Categories of PE Teacher 
In the graph below we are going to proceed to the analytical description of the different components of the 
learning time represented by the preparatory situations, situations of development of knowledge and the situa-
tions of motor development. This description will be based essentially on a comparative analysis of the per-
formance of two categories of profile of stakeholders. 

The results shown in Figure 1 allows us to deduce that the ESM have shown a quality control at the level of 
the balanced allocation of time of learning much better than that of their counterparts ESL, especially as regards 
the time devoted to preparatory situations (p < 0.028) and the time devoted to situations of developments engine 
(p < 0.047). In fact the ESM teachers spend on average 37.93% of the time of the meeting to the preparatory 
situations by against the teachers ESL spend on average 53.36% of the time of the meeting to this situation. As 
regards the situations of motor development, teachers ESM y spend 48.69% of the time by teachers, against the 
ESL y spend 31.13% of the time. However it is to be noted that this difference is not significant in terms of the 
time allotted by the two types of teachers to situations of motor development (ESM: 11.33% and ESL: 13.37%).  

4.2. Description of the Components of the Time Devoted to Preparatory Situations 
The review of statistical data (Figure 2) shows that the teachers (ESL) spend more time on the management of 
the group (5.60%) and to heating (24.79%) than their counterparts (ESM) who spend 1.08% of the time to the 
management of the group and 13.87% to overheating. These results are realized by the significant difference 
between the two types of teachers regarding the management (p < 0.045) and the heating (p < 0.028). Neverthe-
less, the difference is not significant between the two groups as regards their delivery at the level of the time  
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Figure 1. Learning time of a meeting of SPE (% GST/meeting). 

 

 
Figure 2. Time devoted to preparatory situations (% GST/meeting). 

 
allocated to the organization of the material, the transition and the return to calm. 

4.3. Description of the Components of Time Devoted to the Organization of the Meeting  
The analysis of Figure 3 we provided evidence that the teachers ESL shall bring more time for explanation of 
the objectives and content of the meeting that their counterparts ESM. In fact, with a significant difference be-
tween the two groups of p < 0.028, the teachers ESL spent 1% of the time with the explanation of the objectives 
and content of the meeting by teachers, against the ESM spend 0.33% of the time in this same task. However, 
the difference is not significant between the two types of teacher concerning the time allocated to the explana-
tion of the mode of organization, to moving from one place to another, to the provision of equipment and to 
discuss the rules for discipline and safety. 

4.4. Description of the Time Spent on the Situations of Knowledge Development 
The results shown in Figure 4 allows us to deduce that there is no significant difference between the two types 
of teachers as regards the situations where students are in the process of receiving information on a strategy, 
technical, regulation, ethics, additional information and health. The two groups on average, spend the same time  
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Figure 3. Time spent on the organization (% GST/meeting). 

 

 
Figure 4. Time devoted to situations of developments of knowledge (% GST/meeting). 

 
in these situations. However, it is to be noted that the two groups of trainees do not give importance to the ethi-
cal categories, additional information and health, given that the time allocated to these situations is to 0% apart 
from the category ethics or teachers ESM y spend 0.08% of the time. 

4.5. Description of the Time Spent on the Situations of Motor Development 
The use of statistical data illustrated by Figure 5, allows us to infer that there is no significant difference be-
tween the two types of teachers ESM and ESL as regards the situations of strategic skill, the situations of tech-
nical ability, competitive situations and situations of physical fitness. In fact, the two groups spend about the 
same time in these types of situations. It is to be noted that regarding the category of physical fitness, the results 
show that the teachers ESL is given no importance (0% of the time of the meeting), while teachers ESM y spend 
1.12%. 
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Figure 5. Time devoted to situations of developments engines (% GST/meeting). 

5. Discussion 
The main object of this study is to pronounce on the quality of ownership of one of the professional skills in 
teaching of PES among two types of teachers from two regimes of different training. Indeed, the jurisdiction 
chosen is represented by the ability to manage a class. Such jurisdiction is composed of several complex prac-
tices and its quality of acquisition would be greatly influenced by the nature of the training (Lessard & Schmidt, 
2011). 

In fact, the results achieved in the framework of this study highlight the differences more than the least sig-
nificant of the delivery of ESM (E1) and ESL (E2) at the level of certain components of the jurisdiction indi-
cated above such that of the verbal intervention and time management. Indeed, we have found that the teachers 
(E2) develop skills insufficient to effectively manage the complexity of learning situations unlike (E1) which 
have developed capacities allowing them to observe the relevant elements of the teaching situations, to treat 
them and to interpret them in a efficient manner. This efficiency returns to the fact that these teachers are able to 
use several skills essential in the management of class allowing to ensure a mode of effective supervision and to 
keep students in the task (Desbiens et al., 2009). 

In fact, the recourse to the results concerning the frequency of issuance of verbal intervention individualities 
does not show a significant difference between the two types of trainee teachers. However, we found differences 
in the scale of the adaptation of the exercises, the re-explained of the exercise when the latter is poorly executed 
and the nature of the questions asked by the teacher to the student and this in favor of teachers (E1). These re-
sults are justified by Pieron & Cloes (1998) who asserts that “the lack of experience on the beginners do allows 
them perhaps not to be able to adapt quickly to situations. They would prefer to adhere to their program and 
therefore insist on the explanations”. However, this lack of skill necessary to the management of class among 
teachers (E2) is due, as Durfour (2010) has explained in its research, to the fact that the problems in manage-
ment of class fall under the inadequate interventions of the teacher. On the other hand, Ria et al. (2003) would 
justify this by the fact that the beginner does not have a directory of teaching strategies and specific knowledge 
on the students. It is for this reason that the effectiveness of the teacher says, and essentially requires that the 
latter should easily adapt to what is going in the class, modify its planning function in the conduct of the activi-
ties and of the reaction of the students face to these events and the learning situations (Archambault & Choui-
nard, 2005). 

However, the difficulties encountered and sus-indicated in fanfold return, after Reynold (1992), the fact that 
the beginning teachers do not give importance to the techniques of classroom management in the selection and 
implementation of their solutions. Of this fact, the latter have more recourse to short-term solutions that the as-
sessment of problems and the testing of strategies for long term resolution. As well, instead of adapting the ex-
ercises at the level of the student, the teachers (E2) are being forced to repeat several times the explanation of 
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the exercise and then move to another situation. According to Ria et al. (2004), the trainees and beginners have 
difficulties to consider the means to realize their educational intentions. Moreover, they claim that these difficul-
ties are mainly related to their lack of professional knowledge, procedures effective teaching to complete their 
project. These results are clearly in agreement with what was reported by interviewees according to which the 
curriculum LMD, having a volume of hours training insufficient, does not allow the acquisition of skills neces-
sary to a good classroom management. They show as well as the trainee teachers could not acquire sufficient 
knowledge and pedagogical skills in such a short time. However, the construction of professional skills is re-
flected by an overlapping of theoretical knowledge and practice through the experience (Greenhouses et al., 
2006). The internships of preparations in the professional life are precisely the places favorable for the construc-
tion and development of the competence of management class. 

Therefore the decrease of the time devoted to the practice engendered by the application of the curriculum 
LMD would be at the origin of the lack of skills to effectively manage the class among teachers (E2). 

Similarly, the results also show that teacher (E2) does questionning almost never their students on their bene-
fits. By contrast, the teachers (E1) ask questions to check the good understanding of the student and the move to 
correct its delivery. Yet according to Archambault and Chouinard (2003), asking questions of the students is a 
strategy frequently used to keep the attention of students. Thus, in reflective to find answers, they remain active 
and engaged until the end. In the same vein, Lessard and Schmidt (2011) show that the students in being more 
aware of the consequences of their actions are more able to make thoughtful choices and appropriate. In fact, 
resorting to questioning of pupils induced the latter to push further their reasoning, to explain the process that 
they have used, their understanding the led us to develop their thinking and to deepen their knowledge (Beyda et 
al., 2002; Richardson & Fallona, 2001). 

On the other hand, interventions to encourage the student to participate more are most often used by teachers 
(E1). These latter occur also more times to give the student a indication for a successful action. In effect, the (E1) 
have shown more effectiveness than their counterpart (E2) at the level of this category of intervention of the fact 
that it is important to raise awareness as students of their involvement in the task, to the fact that they have im-
proved and that the work performed is the closer to the desired goals. This is explained by the fact that the stu-
dents do not always realize the fact that they develop their skills (Archambault & Chouinard, 2003). It is also 
relevant to point out that the students are not all able to control to the same degree the different skills to interact 
in an appropriate manner, then it is necessary that the teacher helps them to develop these skills in their giving 
precise instructions to put them into practice. The effectiveness of the teacher is revealed also in the need to 
make frequent reminders about the skills they want to acquire to their students and to encourage when they ap-
ply (Richardson& Fallona, 2001; Rosenberg & Jackman, 2003; Smith & Gilles, 2003; quote in Lessard & 
Schmidt, 2011). 

With regard to the interventions of feedback, the statistical analysis has shown that the teachers (E2) emit less 
simple feedbacks, positive and negative as well as less informative feedback positive and negative that teachers 
(E1). However, the students need to know they are doing well their job, if they are on the right track, if they 
have improved and whether they meet the expectations. They also wish that their efforts are recognized and 
want to feel that their teachers are attentive and that they support them. Therefore, a teacher effectively takes the 
time to make a return on the approach of the high or on its behavior. It should be encouraging it to maintain its 
involvement and to persevere until the end of his activity or to readjust slightly to better succeed (Beyda et al., 
2002; Emmer & Stough, 2001; Martineau & Gauthier, 1999; Sigler & Aamidor, 2003; Walker & Walker, 1994; 
Lessard et al., 2007). 

The results also show that the teachers laid off were less intervention from type encouragement that their 
counterparts maitrisards. In this regard, an effective teacher, qualified of fair and equitable, which referred to the 
success of all students, do not leave the latter to depreciate but encourage them rather to provide the necessary 
efforts to ensure that they complement each other to the best of their skills the task they have undertaken (Ar-
chambault & Chouinard, 2003). Therefore in general, the teachers from the previous regime are distinguished 
teachers laid off by a higher proportion of feedback issued. As we have previously pointed out, the feedback 
represents a decisive element to the learning of the student. Pieron & Cloes (1998) argues that the performance 
of the student is deteriorating by the absence of the feedback. Of this fact and in light of the revelations of Car-
reiro da Costa and Pieron & Cloes (1998) who assert that the effectiveness of the teacher takes on the proportion 
of feedback issued and their appropriate character, we are in a position to assert that the teachers (E1) have bet-
ter skills to promote the learning of the student that their colleagues laid off. 
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These conclusions are supported by the interviewee according to which the training of teachers of EPS is no 
longer able to offer an effective teacher training in view of the acquisition of the skills and effective procedures 
teaching is necessary to the establishment and the maintains of an environment promoting teaching and learning. 
In fact, after them the training is a widespread view and the theoretical side has taken over on the practical side. 
They argue similarly that the reduction of the time spent at the stage of preparation to professional life, place 
conducive to the development of professional skills, is between other to the origin of the difficulties they would 
have teachers (E2) in the management of class. 

On the other hand, the results do not reveal a significant difference in the level of interventions of discipline 
between the two types of trainee teachers. Nevertheless a more thorough analysis of this category we to found 
the differences clearly clear and irrevocable at the level of some indicators relating to the problem of the behav-
ior. 

In fact, the results are that the use of criticism takes a importance more marked among teachers maitrisards. In 
fact, in the literature, some studies reveal the positive contribution of the frequent use of the criticisms and oth-
ers relate that the quantity of criticisms made by teachers in the course of a lesson is related negatively to the 
success of students (Evertson, 1989; O’Neill, 1988). Therefore, the use of the criticisms does little not be re-
garded as decisive indicator of the effectiveness of the teacher. 

Added to this, it has been previously cited, that Johnson (1994) stated the lack of skill of junior teachers to 
manage the class ends sometimes by potential problems of discipline and a reduction in the time spent in learn-
ing engendered by the loss of control of the teacher. Thus, a management class of deficient led to indiscipline 
which would be engendered by the inadequate interventions of the teacher (Kounin, 1970). In our study, the 
comments relating to the “request to cease” prove more frequent among the teachers (E1) and they are also more 
frequently to justify their authority. However, the teachers having a master degree use more often the reminders 
to the rule, they cry more often on the students and the use of threats is proving more frequent among the latter. 
We infer as well as the teachers (E2) do not provide evidence of effectiveness in the treatment of behavior prob-
lems, unlike the teachers having a Bachlor degree which are more discreet and intervene with more of discern-
ment in order not to interrupt the current activity. Reynold (1992) assigned the faculty to intervene in such to of 
effective teachers and experts unlike the beginners who do not have this ability. 

It has also proved that teachers (E1) move closer more often to their pupils and frequently use the silence to 
avoid the extension of conflict. Has this title, Nussbaum (1992) stated that effective teachers are circulating 
more in the class, that they are resorting to non-verbal behavior signifiers and that they follow the pupils of the 
eyes at all times more than do the teachers ineffective. These data show, therefore the lack of skill of teachers 
laid off to manage the class unlike those who have their Bachlor degree which would tend to not intervene with 
the student that if his behavior risk of harm in the conduct of the meeting. The teachers (E1) use more often the 
visual contact by the fact to move closer to the student and the questioning of the student, what Reynold attrib-
uted to the effectiveness of the teacher. As well, they are responsible for the continuous supervision of group 
work and as revealed Wang et al. (1990), these skills fall under the effectiveness of teachers. 

These results are consistent also with what Reynolds (1992) advanced: the lack of ability to represent prob-
lems occurred in class, to well-defined and to act accordingly would be at the origin of management problems in 
class for the beginner. Archambault & Chouinard (1996) emphasized on his side that different skills are neces-
sary to solve the problems of disciplines in class. These conclusions are also justified by the interviewee who as 
we explained earlier claim that the curriculum LMD does not offer enough time for training necessary for the 
consolidation of professional skills in the courses of preparation for professional life. 

As regards the analysis of the results of the two types of teachers and especially those relating to the man-
agement of the time, we referred to the model of Brunelle and al (1996). In fact, we are limited to the types of 
situations available to the group. This model determines the distribution of the time by three situations offered to 
pupils. The first concerns the preparatory situations, the second that of development of knowledge and finally 
the last relates to situations of motor development. In fact, the results of the allocation of time for learning dur-
ing a meeting of EPS show that teachers (E2) spending more time in preparatory situations compared to that 
devoted to situations of motor development (p < 0.028). However, it is to be noted that no significant difference 
between the two types of trainees is observed concerning the time devoted to situations of knowledge develop-
ment. 

Actually, these results are not consistent with the guidelines of logical time allocated to each phase of learning 
in a meeting of EP which stipulate that the effectiveness of the teaching of EP requires that the allocation of time 
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should promote the development of the engine of the student (Cloes, 1996). This has been confirmed by, Mckee 
and Witt (1990), by the fact that the effectiveness of the management of class is reflected by the optimum use of 
the time devoted to learning. However, the dismissed teachers spend more than half of the meeting to the pre-
paratory situations (53.36%) whose (24.79%) to overheating. By contrast, among these same trainees, only 
35.13% of the time of the meeting is reserved for situations of motor development. This can be explained by the 
fact that the teachers from the former regime of university training have had the chance to exercise more in 
schools within the framework of the course preparing them for professional life (182 hours of training) com-
pared to those coming from the regime LMD (112 hours of internship). 

The time devoted to the management of the group is much more important among teachers (E2). In fact, these 
latter spend 5.6 per cent of the time of the meeting to this task is five times more than the teachers (E1). How-
ever this is the time reserved to communicate information which are not related to the learning objectives as take 
the presences, give the guidelines etc. Therefore an effective teacher must ensure that the students are more 
available for learning. Because of this, by introducing specific procedures for the conduct of activities such as 
the entry into class, the movement, the teacher is able to limit the instructions that he must give them, to provide 
stability and predictability in the class that creates a secure environment and conducive to learning. However, it 
is to point out that Walker and Walker (1994), Martineau and Gauthier (1999) and later Emmer and Stough 
(2001) stipulate that the teacher gets the time to the profile of learning by making pupils more autonomous. 

Concerning the presentation of objectives and content of the meeting which represents one of the indicators of 
the organization, we found that the teachers with a master degree spend about 3 times more time to this task that 
teachers (E1), with an average 1% of the time of the meeting. 

Although the teacher needs to clarify and present its objectives and expectations to plan the conduct of all the 
activities in the class, it must not dwell on this task. In fact, the educational interventions intended to inform 
students in relation to the content and the objectives must be brief and consistent with what will be lived in class 
(Archambault & Chouinard, 2003). 

On the other hand, Ria (2004) explained that at the beginning of the lesson, the teachers beginners sense of 
anxiety face to which they develop in class of survival strategies in relation with the typical concerns, for exam-
ple the control of the discipline, motivate students, etc. Thus, to dwell on the presentation of the objectives and 
content of the meeting is one of the survival strategies. Desbiens (2009) added that the junior teachers and train-
ees often have insufficient skills to enable a classroom management effective. He reported that these profes-
sional deficiencies cause the loss of time. 

We emphasize that the shortcomings presented by teachers (E2) to manage the class may raise a few ques-
tions about the efficacy of training devices of the LMD system with regard to the improvement of teaching prac-
tices of students in initial training. The fact that teachers (E1) often have high enough skills to manage the class 
effectively, therefore, it cannot be ruled out that the training LMD, has not had the effect of limiting the devel-
opment of the competence of management of class among the trainee teachers. 

It is in fact clear that the curriculum Mastery presented a better training for future teachers of EPS. The train-
ing devices must enable the acquisition and development of skills necessary to allow a management class of ef-
ficient had view to create an educational atmosphere conducive to learning which is not the case with the LMD 
curriculum We agree with the idea of Nault and Fijalkow (1999) according to which the management class is 
learned and developed. 

6. Conclusion 
The adoption of the LMD system by the Tunisian State has resulted in changes in the training of teachers of 
physical education at the level of the number of years of studies as well as in terms of content of programs es-
tablished for this passage, which may constitute a favorable terrain for a vocational training non-conclusive on 
the qualitative level. 

In fact, the present research work has focused attention on the manner and quality of the ownership of the 
professional skills of the share of two types of trainee teachers from two curriculums of different training, a sack 
and a maitrisard. More precisely, we have operated with a comparative analysis of the quality of acquisition of 
the competence of management of class among the pedagogic frameworks mentioned above mainly the time of 
motor learning. 

The results obtained allow seeing the differences at the level of the acquisition of the skills necessary for the 
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management of class between the two types of trainee teachers. We have seen that the trainee teachers sacked 
abilities often insufficient to enable to effectively manage the class. Their cognitive automatisms and their 
knowledge on the procedural level enable them to establish and maintain order, solve problems, initiate and 
maintain the students involved in the tasks are often inadequate. 

The ESL resort more often to the re-explained to the exercise as the latter was poorly executed contrary to 
their counterparts ESM who, as to them shall carry out more often the adaptation of the exercises. Regarding the 
interventions of disciplines, the ESL intervene more often for reminders to the rule and they are more often 
forced to shout on the students to maintain order during the meeting. Tea ESL resort more often to the re-ex- 
plained to the exercise as the latter was poorly executed to toute disposition contraire to their counterparts ESM 
who, as to them shall carry out more often the adaptation of the exercises. Regarding the interventions of disci-
plines, tea ESL agent will coax more often for on to the rule and they are more often forced to shout on the stu-
dents to maintain order during the meeting. 

These results clearly show that the ESL have not acquired enough skills and strategies necessary to the estab-
lishment and maintenance of an environment conducive to the teaching and learning compared to their counter-
parts ESM. This deduction is supported by the results of the discussions which show a decrease of the quality of 
the training of future teachers of physical education engendered by the application of the LMD system. The re-
percussions of this change have been clearly felt and noted in the courses of preparation for professional life 
more precisely at the level of the ability to manage groups of pupils in the meetings of PES. For the future we 
plan to study the competence of management class from its theoretical context in ranging from the contents of 
training toward the trainers as well as the trainee teachers. 
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