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Abstract. The aim of the current study is to compare the perceived exertion and
moderate to vigorous physical activity (PA) among first grade middle school students
in physical education (PE) classes given by PE teachers with higher or lower
experience than 16 years. Eighty-seven PE lessons conducted by PE teachers with > 16
years of experience (n=35) and teachers with < 16 years of experience (n=52) were
evaluated by 348 middle school students (Mean age=12.2+0.5 years). To determine the
perceived exertion, the pictorial children's effort rating table (PCERT) was completed,
after PE. Children chose an option on an illustrated scale 1-10 perceived exertion. The
moderate to vigorous physical activity (MVPA) was evaluated using the System for
Observing Fitness and Instruction Time (SOFIT) assessing the intensity as the
proportion of time that students spent engaged in walking and very active PA during
PE. A cross-sectional design was used, the equality of variance was calculated using
the Student t-test for independent samples resulting in MVPA (P-value=.659) and
perceived exertion (P-value=.205) a< than 0.05. In both groups, the average value of
perceived exertion was less than 5 points on the scale, which is insufficient to enhance
physical fitness. The MVPA did not achieve international guidelines of engaging
students in at least 50% of the lessons time in walking and very active PA. It is
recommended for PE teachers to develop pedagogical strategies contributing from the
school environment to guide students in educational contents for health through PA, as
established by UNESCO and recommended by the World Health Organization.
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INTRODUCTION

Quality education is part of the sustainable development goals established by the United
Nations Organization (UN) for the reduction of extreme poverty in several dimensions
(Pérez Betancourt & Betancourt Rodriguez, 2019). Quality education and investment in
health through physical education (PE) area were established by the United Nations
Educational, Scientific and Cultural Organization (UNESCO), in its guide for policy makers
who work around PE (McLennan & Thompson, 2015; Frizzo & Silva Souza, 2019). Meta-
analysis and systematic review papers suggest that children and adolescents engaged in
regular physical activity (PA) are associated with lower risk of chronic diseases such as
obesity (Cveji¢, Peji¢, & Ostoji¢, 2013; Brooke, Corder, Atkin, & van Sluijs, 2014; Sims,
Scarborough, & Foster, 2015).

The World Health Organization (WHQO) recommends accumulating at least 60 minutes
of moderate to vigorous physical activity (MVPA) daily (WHO, 2014). In Mexico, the
national health survey reports a percentage of physically active girls and boys of 17.2% and
21.8% respectively, in schoolchildren aged from 10 to 14 (ENSANUT NM 2016). PE
conducted in schools has been highlighted as an educational area to reach most young
people to promote a healthy active lifestyle (Kim, 2012; Lonsdale et al., 2013; Langford et
al., 2015).

As a conceptual framework in our study, intensity is determined based on energy
expenditure and physical effort versus some sort of resistance, thus causing more strain on the
body within a specific period of time (Borg, Hassmen, & Lagerstrom, 1987, Veal &
Campagnone, 1999; Li, 2006; McKenzie & Van der Mars, 2015). Perceived exertion is related
to PA and refers mainly to muscular work that implies tension mostly of the musculoskeletal,
cardiovascular, and pulmonary systems; along with motivational and emotional aspects (Borg,
1982).

PE professors should invest all pedagogical and physical effort activities to engage
students in pleasurable and fun activities that will induce them to taking part in extra school
PA (Shilton, 2008). Additionally, the international guidelines established by the National
Association for Sport and Physical Education (NASPE) outlined that students should engage
in moderate-to-vigorous PA in at least 50% of the PE lesson, with activities of energy
expenditure similar to walking or running (Banville, 2006; NASPE, 2009).

Research conducted in Mexican elementary schools assessing MVPA in PE lessons
using the System for Observing Fitness and Instruction Time (SOFIT) as an instrument
(McKenzie, Sallis, & Nader, 1992), show MVPA in less than 50% of students (Hall-L6pez,
Ochoa-Martinez, Zufiiga, Monreal, & Saenz-Ldépez, 2017; Hall-Ldpez, Ochoa-Martinez,
Macias, Zufiiga, & Saenz-L6pez, 2018).

In Mexico, the Secretariat of Public Education (SEP for its abbreviation in Spanish)
establish PE as part of the mandatory curriculum and students must participate twice a week
for 50 minutes per lesson. This model promotes a pedagogical intervention which leads
children towards lifelong PA (SEP, 2017).

According to the SEP (2017) teacher experience refers to the years worked as a teacher
in the basic education system in Mexico. Teacher experience suggests that environment
within which PE lessons are delivered can greatly affect MVVPA (Brooke et al., 2014; Hollis
etal., 2016).
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Studies correlate the fact that the higher the teacher experience of PE teachers, the
higher the intensity of the PE classes (Chow, McKenzie, & Louie, 2008; Lonsdale et al.,
2013; Sutherland et al., 2016).

Therefore, it is hypothesized that more experienced teachers conduct more intensive
PE lessons, and the aim of the current study is to compare the perceived exertion and
MVPA among first grade middle school students in PE classes given by teachers with
experience higher or lower than 16 years.

METHODS
Participants

This research was approved and founded by the Autonomous University of Baja
California, protocol number 149/2/C/5/21. The study design was a cross-sectional baseline
with a non-probabilistic convenience sample (Thomas, Nelson, & Silverman, 2015). Data
were collected through August and December 2019, and PE teachers were evaluated from
public middle schools located in the urban area of Mexicali Baja California, Mexico. The
study followed the ethical principles regarding human experimentation proposed by the
Helsinki declaration (Puri, Suresh, Gogtay, & Thatte, 2009).

Eighty-seven PE lessons conducted by 87 teachers were divided into two groups: the first
group (n=35) consisted of PE teachers with > 16 years of experience (an average of
22.7+3.6 years ranging from 16 to 33 years of working in the Secretariat of Public
Education) and the second group (n=52) consisted of PE teachers with < 16 years of
experience (an average of 12.7+£2.9 years ranging from 1 to 15 years of working in the
Secretariat of Public Education). Lessons were evaluated by 348 first grade middle
school students (Mean age+SD=12.2+0.5 years).

We set as a cutoff point of 16 years of experience because the retirement age among
men is 32 years of teacher service and among women 30 years.

Procedures

Perceived exertion was determined by means of the Pictorial Children’s Effort Rating
Table (PCERT) developed by Yelling, Lamb and Swaine (2002) based on Borg’s CR-10
scale (Borg, 1982). Adjusting it to the cognitive development of the children, figures have
been added to the scale, making it more appropriate to choose the option of a representative
value for the age of the children. The scores ranged from 1 to 10 with a median value
corresponding to 5. This instrument is translated and validated into Spanish and the
application of the scale was performed immediately for the four same PE students evaluated
by SOFIT after the PE class was finished, and in the same facilities of the elementary school
(Hern&ndez-Alvarez, del-Campo-Vecino, Martinez-de-Haro, & Moya-Morales, 2010).

In order to determine the MVPA during PE lessons, the System for Observing Fitness
Instruction Time (SOFIT) was used. SOFIT is an objective tool for assessing the quality of
PE instruction that provides a measure of student activity levels and has been calibrated
using heart rate monitors and validated using accelerometers, and used in many PE studies
(Mckenzie et al., 2002; McKenzie & van der Mars, 2015). Six data collectors were trained
following the standard of the SOFIT protocol, memorizing operational definitions of codes
and learning tactical procedures.
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Reliability measures were taken in 100% of the PE lessons observations (Kappa statistics
0.87). Interpretation of Kappa was according to the following scale: excellent 1.00-0.81; good
0.80-0.61; moderate 0.61-0.40; weak 0.40-0.21; and absence of agreement 0.20-0, when
compared to the trained observers and the chance of agreement in relation to the reference data
collector according to Szklo and Nieto (2007).

Using the procedures outlined in the SOFIT manual, onset of the PE lessons, trained
observers randomly selected 4 students (2 boys and 2 girls). Observers recorded MVPA
using a time-sampling system of 10-seconds of observing and 10-seconds of recording
intervals while being paced by audio prompts from mp3 player. The coded intensity of PA
was scored as 1=lying down; 2=sitting; 3=standing; 4=walking; 5=very active. To identify
moderate-to-vigorous PA the codes 4=walking and 5=very active were combined as the
proportion of time.

Statistical analysis

The data analysis was performed using the Statistical Package for Social Sciences
(SPSS) version 23.0 for Windows (IBM Corporation, New York, USA), by calculating the
descriptive values of the variables. In order to verify the normality of the groups and the data
variables, the Kolmogorov-Smirnov test was used (degree of significance P-value > 0.05). In
order to compare fixed variables of two groups of teachers with different years of
experience, with the numerical random variables being perceived exertion and MVPA,
parametric statistics were used: the Student t-test for independent samples. Significance was
set at a< 0.05, i.e. 5% as a percentage of error of the statistical test.

RESULTS

Descriptive statistics of 87 PE lessons assessed by SOFIT in middle school students
can be seen in Table 1.

Table 1 Descriptive statistics for the sample (n=87)

Variables Mean” £ SD Mean = SD
Lying Down (%) 41+ 13 39+ 12
Sitting (%) 176 = 43 16.7+ 37
Standing (%) 41.7 + 133 426+ 11.2
Walking (%) 239+ 95 252+ 111
Very Active (%) 12.7 + 31 116+ 47

“ Conducted by teachers with > 16 years of experience (n=35 measurements);
™ conducted by teachers with < 16 years of experience (n=52 measurements); SD — Standard Deviation.

The perceived exertion of students who participated in PE classes taught by PE
teachers with more than 16 years of practice had a value of 4.9+1.3, while in the case of
PE teachers with less than 16 years of practice this value was 4.7+1.6.

Percentage expression of the PE class duration in minutes in the 35 PE classes taught
by PE teachers with more than 16 years of experience was 36.6+5.1 % (range 22-49) and
in the 52 PE classes of PE teachers with less than 16 years of experience was 36.8+5.0 %
(range 28-51).



Perceived Exertion and Moderate to Vigorous Physical Activity in Middle School Students and... 183

The Kolmogorov-Smirnov test resulted in a P value >0.05, indicating normality of
groups and variance homogeneity of the data [resulting in perceived exertion (.376) and
MVPA (.659) in classes taught by PE teachers with more than 16 years of experience and
perceived exertion (.205) and MVPA (.172) in classes taught by PE teachers with less
than 16 years of experience]. Variance between the mean and standard deviation (SD) of
the variables studied in PE classes taught by PE teachers according to years of experience
was calculated using the Student t-test for independent samples. This resulted in a
significance level of P higher than 0.05 a< in perceived exertion (.562) and MVPA
(.374) respectively (Figures 1 and 2).

P=.562
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DISCUSSION

It is hypothesized that more experienced teachers conduct PE lessons with more
intensity (Chow et al., 2008; Lonsdale et al., 2013; Sutherland et al., 2016).

However, the main result of this study is that the significant differences in perceived
exertion and MVPA among first grade middle school children in PE classes given by
teachers with years of experience lower or higher than 16 were not determined.

These values of % MVPA were similar to related studies carried out in Mexico, in a
similar sociodemographic context, using the SOFIT measurement protocols for PE
classes conducted in public education (Hall-Lépez, Ochoa-Martinez, Zufiiga, Monreal, &
Séenz-Lopez, 2017; Hall-Lopez et al., 2018).

According to our results, neither of the two groups reached the internationally
established standards set by the NASPE, recommending that PE lessons engage students
in MVVPA for at least 50% of the PE lesson (Banville, 2006; NASPE, 2009).

The reasons for the differences in PA participation during PE can be influenced by the
environment, such as equipment, class size, teacher credentials, facilities, the scheduled
lesson, length and the number of lessons provided per week (Story et al., 2009; Brooke et
al., 2014; Salazar et al., 2015; Hollis, Nanney, & Schwartz, 2016).

PCERT as an alternative pedagogical assessment tool is seeking to contribute towards
children’s recommended level of PA and to help them understand how to self-regulate their
activity (Yelling et al., 2002). In both groups within the actual study the PCERT average
value was less than 5 points on the scale. It should be taken into account that values equal to
or greater than 5 represent a heart rate above 150 beats per minute (Cowden & Plowman,
1999). Our result should be considered insufficient to produce the necessary adjustments for
better organ function resulting from PA. The data from our study is consistent with other
research involving school-age children (Hernandez et al., 2010, Hall-L6pez et al., 2017b).

Regarding years of teacher experience, Griffey and Housner (1991) found that
experienced PE teachers ask many more questions before they began planning in
comparison to inexperienced PE teachers. In addition, experienced PE teachers’ plans
reflect a concern about contingencies that might arise during instruction, whereas
inexperienced PE teachers’ plans do not. Those are the reasons why student engagement
shows a marked difference between experienced and inexperienced PE teachers.

Macdonald (1999) investigated whether experienced PE teachers perceive the same
frustrations and negative orientations as inexperienced PE teachers. His data suggest that
in many respects their working conditions and orientations are more supportive and
positive than those reported for inexperienced PE teachers.

The Teacher’s Behavior and the intensity of PA have reported where in PE 90.6% of
time the teacher did not promote effort (Retamal-Valderrama, Delgado Floody, Espinoza-
Silva, & Jerez-Mayorga, 2019). Wadsworth, Robinson, Rudisill, & Gell (2013) report that
PE teachers who approach a motivational climate allow children to spend more time in
MVPA compared to PE teachers who approach a performance-oriented climate. These
results highlight the importance of teaching adjustment, as implement strategies, materials,
and content to ensure quality in the movement related to the PE curricula (Jovanovi¢ &
Minié, 2018).

It has been shown that greater time scheduled in PE does not necessarily result in
more student accrual of MVPA minutes (Smith, Monnat, & Lounsbery, 2015).
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Kwon, Welch, & Mason (2020), report an association of motor content in PE teacher’s
in-class and higher promotion of PA. Fun and interesting teaching content was significantly
and inversely associated with a MVPA contribution in PE (Cveji¢, Buisi¢, Mitrovi¢, &
Ostoji¢, 2018).

Additionally, appropriate work organization and contemporary inclusion of all the
children into the exercise process and decrement in the loss of time during setting up the
formation and explaining simpler content enhance the aerobic capacity in students, through
specific tasks that will help students to improve healthy living habits (Hall-L6pez et al.,
2017; Guijarro-Romero, Mayorga-Vega, Casado-Robles, & Viciana, 2019; Lopez-Taveras,
& Moya-Mata, 2019).

Teacher training has been successful in achieving moderate PA in PE; studies with an
intervention design show that a well-designed specialist targets decrement in sedentary time
in PE (Rosenkranz et al., 2012; Carson et al., 2014; Telford, Olive, Cochrane, Davey, &
Telford, 2016).

CONCLUSIONS

Limited by the design, our cross-sectional study prevents us from inferring causality.
In addition, it was conducted on a sample of PE teachers limited to Mexicans who
conduct a curriculum in a pedagogical model of competencies. Despite these limitations,
the results presented here allow us to better understand potential restrictions when the PE
lessons without strategies for involving the students in MVPA are concerned. The
measurement instruments used in the research have a low cost and are easy to apply in
large samples. They are valid and offer a non-invasive means to measure the intensity
and perceived exertion in PE, as well as provide educational support for PE teachers
within the context. PE teachers might find it useful to design proposals aimed at
increasing the PA level among adolescents, for at least 50% of class time regardless of
years of experience, respecting the recommendations for children and adolescents
established by the WHO for the achievement of a minimum of 60 minutes of PA in a day
of moderate to vigorous intensity. This is how quality education and investment in health
through PE principles established by UNESCO should be promoted.
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OPAZENI NAPOR I UMERENA DO SNAZNA FIZICKA
AKTIVNOST SREDNJOSKOLACA NA OSNOVU ISKUSTVA
NASTAVNIKA FIZICKOG VASPITANJA

Cilj istraZivanja je da se uporede opazZeni napor i umerena do snazna fizicka aktivnost (FA)
ucenika prvog razreda srednjih Skola na nastavi fizickog vaspitanja Koju drze nastavnici fizickog
vaspitanja sa iskustvom vecim ili manjim od 16 godina. Osamdeset i sedam sati nastave fizickog
vaspitanja koje su sproveli nastavnici sa >16 godina iskustva (n=35) i nastavnici sa <16 godina
iskustva (N=52) ocenjeni su od strane 348 srednjoskolaca (prosecne starosti 12.2+0.5 godina). Da
bi se utvrdio opaZeni napor, nakon nastave fizickog vaspitanja popunjena je PCERT tabela decjeg
napora u kojoj deca biraju opciju opaZenog napora na ilustrovanoj skali od 1 do 10. Umerena do
snazna fizicka aktivnost (MVPA) procenjena je koris¢enjem Sistema za posmatranje fitnesa i
vremena instrukcije (SOFIT) ocenjivanjem intenziteta kao dela vremena u odnosu na ucenike koji
hodaju i vrio su fizicki aktivni tokom nastave fizickog vaspitanja. U istrazivanju transferzalnog
karaktera jednakost varijanse je izracunata pomocu Student t-testa za nezavisne uzorke koji su
rezultirali sa MVPA (P-vrednost=.659) i opazenim naporom (P-vrednost=.205) a< od 0.05. U obe
grupe, prosecna vrednost opazenog napora bila je manja od 5 bodova na skali, Sto je nedovoljno za
poboljsanje fizicke spremnosti. MVPA nije ispunila medunarodne smernice o ukljucivanju ucenika
u hodanje i vrlo aktivnu fizicku aktivnost najmanje 50% nastavnog vremena. Nastavnicima fizickog
vaspitanja se preporucuje da razviju pedagoske strategije koje doprinose usmeravanju ucenika
prema obrazovnim sadrzajima i zdravlju putem FA, u skladu sa preporukama UNESCO i Svetske
zdravstvene organizacije.

Klju¢ne reéi: fizicko vaspitanje, srednja Skola, opazeni napor, nastavnicko iskustvo



