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Abstract. Objective: To explore the influence of physical education (PE) lesson context and teacher behaviour on moderate-to-vigorous physical
activity (MVPA) in Mexican children during PE class. Methods: Trained observers rated the physicd activity intensity (lying down, sitting, standing,
walking, vigorous movement) of 232 students from grades 3 to 5, PE lesson context (management, general knowledge, fitness knowledge, fitness, skill
practice, game play, free play), and teacher behaviour (promoting fitness, demonstrating, instructing, observing, managing, other task) during PE class
in 20 public elementary schools in Mexico City using the System for Observing Fitness Instruction Time (SOFIT). Regressions with backward
eimination were conducted. Results: Class duration was on average 33.6 minutes (SD=7.9). Boys (M=14.8 min, SD=6.8) spent more time in MVPA
than girls (M=12.6 min, SD=6.1; p<.01). For boys, a model including game play (8= 1.04, p<.001), skill practice (=.54, p<.01), and fitness (8 =.53,
p<.05) explained 45% of the variance in MVPA (p<.05). For girls, a model including fitness (8= .49, p<.05), fithess knowledge (= .19, p<.05), and
other task (=.35, p<.05) explained 38% of the variance in MVPA (p<.05). Conclusion: Strategies and policies aimed at improving child physical
activity levels during PE class should endorse the effective instruction and execution of fitness, game play, skill practice and PE lesson contexts.
Keywords. SOFIT; policies; MVPA; youth.

Resumen. Objetivo: Explorar la influencia del contexto de las clases de educacion fisica (EF) y € comportamiento del maestro en la actividad fisica
moderada-vigorosa (AFMV) en nifios mexicanos. Méodos Usando & méodo Sistema de Observacion del Tiempo de Ingtruccion de la condicion Fisica
(SOFIT). Observadores entrenados midieron la intensidad de la actividad fisica (acostado, sentado, de pie, caminando, movimiento vigoroso) de 232
estudiantes de 3ro a 5to grado, € contexto de la clase, (gestion, conocimiento general, conocimiento de la condicion fisica, condicion fisica, practica
de habilidades, juego, juego libre), y € comportamiento del maestro (promocion de la condicidn fisica, demostracion, instruccion, observacion, gestion,
otra tareg) durante la clese de EF en 20 escudlas publicas de educacion primaria de la ciudad de México mediante € SOFIT. Se llevaron a cabo regresones
mltiples. Resultados: La duracion promedio de las clases observadas fue de 33.6 minutos (DE = 7.9). Los nifios (M = 14.8 min, DE = 6,8) pasaron méas
tiempo en AFMV que las nifias (M = 12.6 min, DE = 6.1; p <.01). En nifios, & tiempo de clase dedicado d juego (&= 1.04, p <.001), la préctica de
habilidades (&= .54, p <.01) y la condicién fisca (&= .53, p <.05) explico @ 45% de |la varianzaen AFMV (p <.05). En nifies, & tiempo de clase dedicado
ala condicion fisica (&= .49, p <.05), a conocimiento sobre la condicion fisica (&= .19, p <.05), y otras tarea (&= .35, p <.05) explico & 38% de la
varianzaen AFMV (p <.05). Conclusion: Las estrategias y politicas encaminadas a la mejora de los niveles de actividad fisica de los nifios durante la clase
de EF deben sustribir la ensefianza efectiva y la promocion de la condicion fisica, @ juego, y € desarrollo de las habilidades précticas.

Palabras Clave. SOFIT; politicas, AFMV; la juventud.

during school hours. It isthusimperativeto study PE classin Mexican
schoolsto better understand how PE classisimplemented, how much
physica activity children are getting, and which contextud factorsare
related to children’s physical activity.
Sudiesexamining PE dassesintheUnited Satesof Americaindicate
that grade 3 and middle school (grades6-8) PE classesarehdd for less
than 35 minutes on average and thet tudentsengagein MV PA for less
than 50% of classtime (McKenzie, Marshdl, Sdlis, & Conway, 2000;
Nader, 2003; Smons-Morton, Taylor, Snider, & Huang, 1993). Sudent
activity levels have been shown to vary by PE lesson context and
teacher behaviour (McKenzie et d., 1995; McKenzie et d., 2000).
Evidence shows that boys are most active during fitness PE lesson
contexts (e.g. calisthenics) and free play PE lesson contexts (e.g.
unstructured, recess like activity), while girls are mogt active during

Introduction

Approximately 40% of Mexican children do not meet the
international World Hedth Organization (WHO) physica activity
guiddines(Shamah, Villapando, & Rivera, 2006), whichcdl for children
to participate in a least 60 minutes of moderate-to-vigorous physica
activity (MVPA) per day (WHO, 2010). Schoolsare consdered to be
the most cogt-effective public hedth resource in which to address
inactivity (Abonce, Lopez, Gonzalez, Ocariz, & Benitez, 2010,
McKenzie& Lounshery, 2013; Sdlis& McKenzie, 1991; Sdlisetd.,
2012) and physical education (PE) dlassisrecognized asan important
setting for promoting physical activity engagementin childrenbecause
it provides the opportunity to reach alarge number of children a one
time (Dobbins, De Corby, Robeson, Husson, & Tirilis, 2009; Marshdll

& Hardman, 2000; McKenzieet d., 1995). PE dasstypicdly offersa
safe, structured settinginwhich children can engagein physical activity
and learn fundamentd physical skillsand generd hedlth practicesthat
cancary intoadulthood. Evidencesuggeststhet childrenwhoacquirea
solid foundation of fundamenta movement skills(eg. kickingabdl) are
morelikely to be activethroughout their lifein comparison to children
who have not built these ills (Bailey, 2006). PE class has, thus,
becomeapreferred setting for promoting physicd activity andacommon
policy target in highincome countries, such asCanada(Cameronetd.,
2007) and the United Satesof America(McKenzieet d., 2010). Little
isknown, however, about PE classinlow-to-middlieincome countries
such as Mexico, limiting the evidence from which policy makers can
draw to creste evidence-based policies to enhance physica activity
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fitness PE | esson contextscompared to other PE lesson contexts. These
findings are smilar to those from a study by Jennings-Aburto and
colleagues (2009) who reported that grade 4 and 5 PE classesin 12
schoolsin Mexico City wereheld onaverageonceawesk, for aduration
of 39.7 minutes, indicating that some Mexico City schools are not
mesting thegovernment mandated regul ation of twiceweekly, 5S0minute
PE classes (Administracion Federa de ServiciosEducativosend Dis-
trito Federd, 2006). The authors dso reported that students spent 12
minutes, or 29.2% of classtime, in MV PA, with boysmoreactivethan
girls Congstent with studiesconductedinthe United Statesof America,
Jennings-Aburto and colleegues (2009) found a significant positive
asociation between boys MVPA and free play PE lesson contexts.
However, contrary to findings by McKenzie and colleagues (1995;
2000), Jennings-Aburto and colleagues (2009) found that girls MV PA
was hegatively associated with fitness PE |esson context.

The relationship among type of PE lesson context and teacher
behaviour and MVFA in boys and girls remains unclear. Jennings-
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Aburto and coauthors study (2009) is the first study to examine the
as30ci ati on between PE | esson context and physical activity inMexican
children. However, thisstudy islimitedinitsanaysisand discussion of
the association between PE lesson context and MVPA, and it doesnot
explore the relationship between teacher behaviour and MVPA.
Undergtanding how PE |esson context and teacher behaviour arerelated
to student physicd activity levelsduring PE class caninform policies,
grategies and curriculatoenhanceM V PA level sduring PE dass(Dyson,
2014; Sdliset d., 2012). The purpose of this study was to determine
which dementsof PE lesson context and teacher behaviour contribute
most to MVPA in Mexican school-aged children. We hypothesized
that boys would display higher levels of MVPA during PE classin
comparison to girls, that active PE lesson contexts (i.e. fitness, kill
practice, and game play) and teacher’s promoting fitness behaviour
would positively influence student MV PA; and thet the influence of
PE lesson contexts and teacher behaviourswould differ between boys
andgirls.

Methods

Sudy Setting/Design

Thiscross-sectiond study wasconducted aspart of alarger project
assessing the implementation and impact of the Program for Action
withinthe School Context (ProgramadeAccionend Contexto Escolar;
PACE) on the physicd activity and egting behaviours of Mexican
children. Thisstudy received dearancefromthe Generd Research Ethics
Board at Queen’sUniversity and thel ndtituto Nacional de Salud Pdbli-
ca(INSP) Ethics Commission. PACE was launched in 2010 with the
amtoimprovethefood and physical activity environmentinMexican
eementary schoolsasaway to addressthegrowing obesity issueinthe
country (Diario Cficid delaFederacion, 2014). Whilethe mgjority of
recommended actions within the policy pertain to nutrition, some of
the recommended actions seek to improve the physical activity
opportunities availableto children a school. Schools are mandated to
providephysicd activation (low impact movementswithmusic, led by
ateacher) at leadt four times aweek for 20 minutes, PE class @ least
twice aweek, organized games at recess, and enhanced promotion of
physical activity (eg. teacher encouragement and reinforcement of
physicd activity).

InMexico, publicschoolsareregul ated by thefederd-level Secretary
of Public Education, which determines the curricula. Basic public
education is lit into severd stages: preschool (pre-escolar; children
aged threetofive), primary school education (primeria; grades 1to 6),
junior high school (secundaria; grades7t09), and high school (prepara:
toria; grades 10to 12). Only primary and junior high school education
are mandatory for al Mexicans. Most primary schools operate in
shifts, with the morning shift atending school from gpproximately
8:00am to 12:30pm and the second shift attending from 1:00pm to

5:30pm.

Sample

Asacallaborator and partner onthe Advisory Board for thelarger
policy-eva uation project, the Secretary of Public Education provided
the research team with access to schools serving families of low-to-
middleincomeandlocated inthe south of Mexico City. For the sake of
convenience, the selection of schoolswas condtrained to thoselocated
in two «delegaciones» (adminigtrative zones that comprise Mexico
City): Coyoacan and Tldpan. Of 274 primary schools, 72 schools met
thefollowinginclusoncriteria: 1) beapart-timeschool withamorning
shift (to control for time spent at schooal), 2) have at least 450 students
in the school, 3) have two or more classes per grade, and 4) have one
indoor and one outdoor areafor physical activity (to control for school
infragtructure), and 20 schools were randomly sdlected and agreed to
participate. From each school, three classes were randomly selected,
onefromeach of grades 3, 4, and 5. A tota of 30 sudentsfrom each of
the selected classeswere given two consent forms, onefor themselves
and one for their parents. On average, 18 students from each dass

Retos, nimero 28, 2015 (2° semestre)

brought back both consent forms and wereincluded in a.class-specific
list. Fromeechligt, four gudents(two girlsand two boys) wererandomly
sdlected for observation during PE class. Consenting teachersleading
the PE class on the day of observation were also observed.

Table 1
List and defi nitions of SOFI T indicators*

Indi cator Definition

Activity Student:

Lying** Islying down

Stting** Issitting

Sanding** Isstanding

Walking Iswaking

Vi gorous movement Isadivesuch that they expend moreenergy than they would if they werewalking
Lesson Context Time spent:

Management
General knowledge
Fitness knowledge

In activities unrdated to instructional activity (e.g., taki ng & tendance)
Knowledgeunrd aed to physi cal adtivity isbeing relayed
Knowledgerd aed to physi cal acti vity is being rd ayed

Fitness Inactivities @ med & i mproving students’ fitness
ill practice Practid ng skill swith the & m of skill development
Game play Playi ng acompetiti vegame or application of skills into a game

Free play Free play in which physical education instruction i s not intended

Ranked Teacher

. Teacher is:
Behaviours

Promoting fitness Prompting and/or encouraging fitness and parti dpation of a student during PE class

Demonstrating Demonstrating or modd ing fitness engagement

Instructing Lecuring, descri bing, or providi ng feedback to students

Managing Managi ng activi ties not related to physical education

Chserving Observing theclass

Other task Attending to activities not related to responsi bilities to the d ass at hand

* McKenzie @ al., 1991)
**These indicaorsarenot used in this study

Measuresand Procedures

The System for Observing Fitness Instruction Time (SOFIT;
McKenzie, Sdlis, & Nader, 1991), adirect observation PE assessment
tool, was used to assessthreeindicators: 1) intensity of student activity
(lying down, sitting, standing, walking, vigorous movement) as
performed by select students during PE class, 2) PE lesson context
(management, general knowledge, fithess knowledge, fitness, skill
practice, game play, free play); and, 3) teacher behaviour (promoting
fitness, demongrating, ingtructing, observing, managing, other task).
Table1 presentsdetailed definitionsfor each. Student activity intensity
categorieshavebeen cdibrated using heart ratemonitors(McKenzieet
d., 1991; Rowe, Schuldheisz, & Van der Mars, 1997) and SOFIT has
been shown to have good criterion vaidity with tri-trac accd erometers
(r=.60) inagrade 3to 5 popul aion of mostly Higpanic students (Pope,
Coleman, Gonzalez, Barron, & Hegeth, 2002). Findly, SOF T hasbeen
shown to have strong inter-observer reliability with agreement rates
ranging from 88-92% (McKenzieet d., 1991).

Trained observersvisited each of the 20 school sduring prescheduled
times and collected data from each class once between October 2011
and March of 2012. As per the SOFIT protocol, the observers began
observing the student, the PE lesson context, and teacher behaviour
whentheteacher and 51% of thedassarrived a theplace of ingruction.
Prior tothecommencement of PE class, anobsarver satinanareawhere
he or she could hear and observe the teacher, the students, and the
context of thelessonwithout interfering with theclass. If astudent and/
or teecher werenolonger inview, observerscould movearoundtogeta
better view. They did not talk to the students nor give any feedback to
the teachers. The teachers were not told which students were being
observed to avoid biasing their behaviour and, inturn, the behaviour of
the student. The typica number of weekly PE dlasses was obtained
and the start and end time of each observed PE class was recorded to
calculatetotd classduration.

In each of the 20 schools, four children from three PE classes
(grades 3, 4, and 5) were observed. Following the SOFIT protocol
(McKenzieetd., 1991), ohserverscollected datain 20-second intervals,
with the first 10 seconds reserved for observing the activity level of a
randomly pre-selected consenting student, the PE lesson context, and
thebehaviour of theteacher, and the subseguent 10 secondsfor recording
what they observed (i.e,, circling theletter corresponding totheactivity
level, PE lesson context, and teacher behaviour). An audio-recorded
prompt marked the end of the 10-second observation interval and
observers recorded the activity level of the child and the PE lesson
context thet occurred at the time of the prompt. For example, if a
student was running (vigorous movement) and the class was playing
soccer (game play context) at the time of the prompt, the trained
observer would circle the codes pertaining to «vigorous movement»»
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and «game play». Asper the SOFIT protocol (McKenzieetd., 1991),
four randomly pre-sdlected gudentswereeach observed for four minutes
onarotationa basisthroughout theentire class (M= 33.6 minutesclass
duration; range 12-51 minutes), yielding M= 100.8 observations, range
36-153 observations.

Main outcome

Intensity of student activity wasused to condtruct themain outcome
variable: Number of PE minutesspentinMV PA. Firgt, thetotal number
of recordingsfor «walking» and «vigorousmovement»weretallied for
eech of thefour sudentsobserved in aclass Walking at apace of 3to
4.5 mph is defined by the American College of Sports Medicine
(Kaminsky, 2006) and the Canadian Society for Exercise Physiology
(website) asmoderatelevel physica activity. Given that wewereonly
interestedinMV A, «dying down, «ditting, and «standing» behaviours
were not included in the MVPA score. For example, if astudent was
observedwalking for two of 12 observationintervalsand running for Six
of thesame 12 obsarvationintervals, «walking» would get ascoreof 2
and «vigorous movement» ascore of 6 for astudent MVPA scoreof 8
(2+6=8). To caculate number of PE minutes spent in MVPA, the
student MV PA scorewasdivided by thenumber of observationintervals
(8/12=0.667) and mulltiplied by minutesof classduration (eg., 0.667 x
16 minutes= 10.7 minutes).

Predictors

Seven PE |esson context scores were cal culated, representing the
rel ative proportion of PE classtime gpentin each category of PE lesson
context. Firgt, thetotal number of observationsfor each of the seven PE
lesson contexts recorded during the prompted observation intervals
were tallied, yielding a PE lesson context score for each type of PE
lesson context. To calculate Number of PE minutes spent in each PE
lesson context (management, general knowledge, fitness knowledge,
fitness, kill practice, gameplay, freeplay), each of theseven PE lesson
context scoreswasdivided by thetotal number of observationintervals
for the entire class, then multiplied by minutes of class duration.

Six typesof teacher behaviour were observed throughout each 10-
second observationinterval andwerecoded accordingtoahierarchical
system in which behaviours ranked higher in the system were given
precedenceover lower ranked behaviours(see Table 1 for rankings). For
example, ahigher ranked behaviour (promoating fitness) would berecorded
if itoccurred at any pointina10-second observationinterval, regardless
of its duration and any other behaviours observed within the same
obsarvationinterval . Behavioursranked lower on the hierarchy would
only berecordedintheabsenceof higher ranked behaviours Forexample,
«managing» would only be recorded if «promoting fitness»,
«demonstrating», and «indructing» did not occur during the same
obsarvation interval. The number of times esch category of teacher
behaviour occurred during dl of the observation intervals (i.e., during
the entire class) was tdlied, yielding a score for each type of teacher
behaviour (promoting fitness, demondrating, instructing, observing,
managing, other task). To ca culate Number of PE minutestheteacher
spent engaged in each behaviour, each of the six teacher behaviour
scoreswasdivided by thetota number of observation intervasfor the
entire class, then multiplied by minutes of classduration.

Analyss

Descriptive gtatistics were used to describe the characterigtics of
thestudentsineach school, thenumber of classes, teachers, and students
observed, the average class duration, and the average MV PA minutes
and percentage of time spent in MV PA for girls and boys separately.
Independent t-tests were then conducted to determine if there was a
sgnificant difference in the average number of PE minutes spent in
MV PA between boys and girls.

Multiplelinear regress onsusing thebackward eimination method
were conducted to explore the influence of sex and minutes spent in
each PE |esson context and teecher behaviour onstudents MVPA. The
interaction between sex and the SOFIT variables was aso tested and
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wefound significant interactionsfor fitnessknowledge (8=-.63, p<.01)
and game play (3=.13, p<.05). Basad on this, we conducted separate
regressonanalysesfor boysandgirls The«managing»teacher behaviour
variable was excluded to avoid multicollinearity, asthis variable was
highly correlated with «management» from PE lesson context (r=.84).
The«fitnessknowledge» PE |esson context variablewasa so excluded
inthefina regressonmode for boysbecauseboyswerenever exposed
to the fitness knowledge PE lesson context while they were being
observed. Analyseswereconducted inthe Statistical Packagefor Socia
Sciences verson 20 for Windows. Statistica significance was set a
dpha.05.

Results

A totd of 232 sudents (boys= 116), 58 mixed-sex classes, and 58
teacherswere observed. Two PE dlasseswere cancelled by the schools
and consequently were not assessed. Of the classes observed, 19 were
grade3 dlasses, 20weregrade4 dasses, and 19weregrade’5 classes. Of
theteachersobserved, 17 were PE specididts, 37 weregenerdists, and
four wereof unknown specidty. The 20 primary schoolshad an avera
geof 336 grade 3to grade 5 students.

Table 2 shows that on average, PE classes lasted 33.6 (3D=7.9)
minutesranging from 12 minutesto 51 minutes. Boysspent Sgnificantly
more PE time in MVPA (M=14.8 min, SD=6.8) than girls (M=12.6
min, D=6.1, p < .001). The mogt prevaent PE lesson contexts were
gameplay (M=10.4 min, =10.1) and fithess(M=8.1 min, D=7.6),
whilethemost common behaviour exhibited by theteacher wasfitness
promotion (M=15.9 min, SD=8.7; Teble 2).

Table 2

Average dass durati on and means and standard deviations of minutes and percentage of class time spentin
MVPA, each PE lesson context, and each teacher behavi our

Variable Minutes: Mean (SD) Percentage: N (%)
ClassDuration 33.6 (7.86) -
MVPA

Boys 14.8 (6.8)* 440(17.7)
Girls 12.6 (6.1)* 381 (16.7)
Lesson Context

Management 49(51) 159 (16.3)
General knowledge 3745 107 (12.9)
Fitness knowledge 0.1(0.67) 01(17)
Fitness 8.1(7.6) 245 (24.1)
il practice 52(82) 156 (25.2)
Game play 10.4 (10.1) 2938 (27.9)
Free play 1245 41(14.8)
Ranked T eacher Behaviours

Promoting fitness 1598.7) 473(232)
Demonstrating 03(0.9) 08(28)
Instructing 47(46) 135(12.9)
Managing 69(5.7) 211 (17.6)
Qbserving 34(4.0) 9.7 (11.0)
Othe task 23(53) 7.3(16.6)

Sgnificant differences found between girls and boys’ MVPA levels: *p < .001

Table 3 digplays the standardized coefficients for each of the
predictor variables, sratified by sex. Themodd for boys, whichinduded
Sx PElesson context variables(management, generd knowledge, fitness,
kill practice, gameplay, freeplay) and fiveteacher behaviour varigbles
(promoting fitness, demonstrating, ingructing, observing, other task)
explained 45% of thevarianceinboys Number of PE minutesspentin
MVPA (r2=.50, p<.001). However, only three PE |esson context veria:
bles were positively associated with Number of PE minutes spent in
MVPA: gameplay (4=1.04, p<.001), skill practice(=.54, p<.01), and
fitness(8=.53, p<.05). Noneof theteacher behaviour variablesshowed
sgnificant associations with Number of PE minutes spent in MVPA
by boys (p>.05).

Table 3
Standardized regressi on coeffi dents showing the influenceof PE lesson context and teacher behaviour
variabl eson Nunber of PE Minutes spentin MVPA

Boys® Gils
Vaiisble B B
L esson Context
M anagement .15 .09
General knowledge 17 .05
Fitnessknowledge - 1gFxx
Fitness 53%** AGFE*
Skill practice 54x* .24
Game play 1.04* .29
Free play .09 -17
T eacher Behaviour
Promoting fitness -.21 19
Demonstrating .02 -.08
Instructing -.16 .01
Observing .05 14
Other task A1 .35F**

Note: Fitness knowledge vari eble exduded from modd for boys.
2Adjusted R%= .45; PAdjusted R%= .38
*p<.001; **p < .0L; ***p< .05
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Themoded for girls, whichincluded seven PE lesson context varia
bles(management, generd knowledge, fithessknowledge, fitness, skill
practice, game play, free play) and five teacher behaviour variables
(promoating fitness, demongtrating, instructing, observing, other task)
explained 38% of the variance in Number of PE minutes spent in
MVPA for girls (r?=.45, p<.001). Fitness (3=.49, p<.05) and fitness
knowledge (=19, p<.05) were the sole PE lesson context varigbles
that significantly influenced Number of PE minutes spent in MVPA
postively. Other task of the teacher behaviour variables was the only
teacher behaviour variableassociated with Number of PE minutesspent

in MVPA by girls (8=.35, p>.05).
Discussion

Themain objectiveof thisstudy wasto exploretheinfluenceof PE
lesson context and teacher behaviour during PE class on children’s
MV PA. Our findingsindicate that boys engaged in significantly more
MV PA thangirlsduring PE dass. Furthermore, gameplay, skill prectice,
andfitnesscontextspositively influenced MV PA in boys, whilefitness
and fitness knowledge contexts and other tasks of teacher behaviour
positively impacted MVPA in girls.

Thedifferenceinactivity level between boysand girlsiscongstent
with many studies in smilar and different populations and contexts
(Jennings-Aburto et d., 2009; McKenzieet d., 1995; McKenzieet d.,
2000; TeVedeet d., 2007). However, both boys and girls spent less
then hdf of PE dasstimein MVPA, fdling well beow the Hedthy
People 2010 objectivesin the United States, which recommend that
students spend a least 50% of PE classtimein MVPA (McKenzie et
d., 2000). Our findings are Smilar to previous research in the United
Satesof America(Skaa, Springer, Sharma, Hod scher, & Kelder, 2012)
and in Mexico (Jennings-Aburto et d., 2009), which have found that
studentsaretypicaly spending between aquarter to athird of PE dass
timeengagedinMVPA.

Lack of opportunity to beactivein PE classmay beplaying arole
in the low MVPA levels found in this ssmple of children. Previous
studies conducted in Mexico City and American eementary schools
report thet students often lose time to be active because they have to
waetch otherswhilethey wait for their turn to use equipment (Jauregui
etd., 2011; Jennings-Aburtoet d., 2009; Smons-Mortonet d., 1993).
Activity levels may also suffer if trangtion time between activitiesis
conductedinefficiently. For example, opportunity toengageinMV PA
may belost while new teams are assgned or instructions are repested
by theteacher (Smons-Morton et d., 1993). Thus, teechers should be
trained to efficiently manegetheclasssuch that trangtion time between
activitiesisminimized andtimespentbang activeismaximized. Smilarly,
thespecidity of theteacher indructing the classmay influenceactivity
levels during PE class. Approximately two-thirds of the PE classes
observed wereled by generdistswhileabout athirdwereled by pecidist
teachers. Thereissomeevidenceto suggest that generdigtsteach shorter
classesthan gpecidistsand thet sudentsinaclasstaught by ageneralist
may spend lesstimebeing active, even after classdurationistakeninto
account (McKenzie et d., 1991; Sdlis et ., 1997). Thus, the large
quantity of generdist teachersingructing PE classesinour ssmplemay
be contributing to the low levels of MV PA during PE dlass.

Our resultsconfirm findingsfrom previous studiesdemondtrating
the positive influence of PE lesson context on children'sMVPA. The
impact of game play, fitness, and skill practice PE lesson contexts on
MV PAisnot surprising. I nherently, thesecontextsare «active» contexts,
inwhichphysicd activity isoccurring. In contrast, other contexts, such
as management, are by nature, «Sedentary» or «inactive» contexts as
sudentsareoften Sitting or standing whileactivitiesof thet context (e.g.
taking attendance) occur. For example, McK enzieand colleagues(1995)
found that the energy expended by students during one minute of
management was gpproximately two-thirds of that expended during
oneminuteof fitness. Therefore, our study confirms previousfindings
that theprovision of active contextsiscrucid for ensuring that sudents
engagein MVPA, particularly for boys.
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While the fitness context appears to impact both boys and girls,
game play and skill practice only proved influentid for boys MVPA
engagement. Thisfindingisconsstent with M cKenzieand colleagues
(2000) study in middle schoolsthat found boysto be more active than
girlsduringkill practice, gameplay, and freeplay contexts. Differences
in preferences for the various contexts and different types of activity
offeringsmight help explain thisfinding. Previous studies have found
that, when given the choice, girls often pick moderate and vigorous
activities that are individuad and expressive, such as gymnastics or
dance (i.e. fitness class context), while boys often pick very vigorous,
competitive, team-based physica activity such as soccer (i.e game
play context; Cherney & London, 2006; van Mechdlen, Twisk, Pog,
Sndl, & Kemper, 2000). Girls and boys' preferencesfor an activity or
typesof activitiesmight influencetheir motivation to participateinthat
activity, andthis, inturn, might trandateinto how ectivethey areinthat
activity. PE class activities might be more tailored towards the
preferences of boys, thus, contributing to boys' higher activity level in
comparisontogirls . For example, about athird of classtimewasspent
in game play context, which was found to be the PE lesson context
mogt strongly associated with boys MVPA. Baancing contexts and
activitiesto suit various preferencesof physical activitiesmight helpto
enhance MVPA participation and creste a more equitable PE class
environment.

Therole of the teacher in shaping the context of the classmust be
highlighted. Althoughthereisagtandard curriculumthet must befollowed,
it is largely the teacher ingtructing the class who determines the PE
lesson context and how the class operates on a day-to-day basis (e..
trangtion times). The conduct of the teacher in PE class may help to
explainthesurprising finding thet fitnessknowledgeispostively related
togirls MVPA. Thisfinding is unexpected because students are often
sSitting or anding asthey listento theteacher relay informationrelated
to the benefits of physicd activity. Results indicate, however, thet
teacherstypically provided thefitnessknowledge context for lessthan
one minute, suggesting ether that minimal timewas set asidefor it or
that fitnessknowl edge dissemination wasdonedispersedly throughout
thedass Itislikdy that fitnessknowledge was disseminated whilethe
sudentswereengaginginan activetask or & thebeginning or end of an
activity, thereby resulting in a positive association between fitness
knowledge and Number of PE minutes spent in MVPA. Teachers
might increase the activity of children during inactive contexts (e.g.
fitness knowledge) by having students engage in an active task (eg.
warming up) while they instruct or teke attendance. Because the
relationship between the Number of PE minutes spent in MVPA in
boys and fitness knowledge context was not assessed, no conclusions
can be made about the relationship between fitness knowledge and
boys MVPA.

Despitethevitd roleof theteacher indetermining PE dassstructure,
thebehaviour of theteacher during PE d assappearsto belessimportant.
Noneof theteacher behaviour variablesshowed asgnificantimpact on
boys MV PA, suggesting that boys may belesslikdly to beinfluenced
by the actionsof theteacher during PE class. «Other task» wasthesole
teacher behaviour that Sgnificantly influenced girls MVPA, showinga
positive association. The other task variable involves the teacher
performing abehaviour or attending to eventsthat arenot related to his
or her PE dlass respongibilities such asturning his or her back on the
class, gpesking with other school personnd, or leaving theingructiona
area. Similar tofitnessknowledge, teechersgpent minimal timeengaging
in other tasks, however, it gppears thet they may have done so while
theclasswasbeing active. Teachersmay havedirected their attentionto
anexternd eventwhilethestudentswerepracticingaskill (eg. dribbling
abdl) or playing an active game (e.g. soccer), resulting in a postive
association between girls MVPA and other task.

Data relating to frequency and duration of PE class were dso
collected. Wefound thet PE c asseswereoffered onceaweek and lasted
on average 33.6 minutes, which indicatesthat the assessed e ementary
schoolsare not meeting the guiddlines set by the Mexican Secretary of
Public Education, which mandates that PE classes should lagt &t least
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50 minutesand beoffered at least twiceawesk (Administracion Federa
de Servicios Educativos en @ Digtrito Federd, 2006). This finding
echoes those from a previous study conducted in Mexico City where
the average duration of PE class observed in e ementary schoolswas
39.7 minutes(Jennings-Aburtoet d., 2009). Thelimited timed located
to PE dassmight indicateaprioritising of other school subjectsover PE.
International reports on physical activity indicate that educators and
school staff often do not hold PE classes to the same standard as
«academic» subjects, suchasmeath or science, and thiscould negetively
influencethetimethat isdlocated to PE (Marshdl & Hardman, 2000).
This was reterated by Jennings-Aburto and coauthors (2009), who
reported that PE classes were often cancelled to accommodate other
school activities. It isimportant to recognize thet the part-time school
schedule of many public elementary schools in Mexico makes it
chdlenging to dlocate timeto PE; increasing PE class frequency and
durationistypicaly not feasible. Inthiscontext, theroleof the PE class
teacher becomes especialy important. Having an efficient and well-
trained teacher leading PE class may help to maximize the amount of
MV PA sudentsengagein. Giventhat our findingscorroborateevidence
thet policy initsdlf isinsufficient to promotesignificant change (Jenkin,
Frommer, & Rubin, 2006), enhanced accountability for the
implementation of policy, which takes into account the unique
circumstancesand resourcesof each school, isneeded at variouslevels
including classrooms, schools, and school boards.

Limitations

Thisgtudy isnot freeof limitations. Frst, westudied acircumscribed
number of PE classfactorsthet are known to influence MVPA. Other
PE class characteritics, such asdassSze, teacher characteridtics (..
yearsof teaching experience), and PE dasssetting (eg. squarefootageof
recrestion areg) were not assessed, which limits our understanding of
the factors thet influence students MVPA in PE dasses in Mexico.
Second, the SOFIT procedure cals for two independent observersto
smultaneoudy code gpproximately 12% of dl PE lessons. In our
study, however, thisdid not occur and only one observer attended each
lesson. Also, it is possible that teachers changed their behaviour in
response to being obsarved. In addition, boys were never exposed to
fitness knowledge while being observed and consequently, we could
not form any conclusions regarding the relationship between this PE
lesson context and boys MVPA participation. Further, our andyss
did not control for correlated errors on children and PE classvarigbles
dueto school dugters, which may positively biasour findings. Finally,
the small, convenience sample of children and low-to-middleincome
schoolsincludedinthisstudy limitsthegeneralizability of our findings
toother schoolsinMexico. Thesefindingsshould beinterpretedinlight
of theselimitations.

Conclusion

Game play, skill practice, and fitness lesson contexts had the
greatest influence on MVPA in this sample of Mexico City primary
school students. Strategies and guiddinesaimed a improving MVPA
levelsduring PE classshould aimfor theeffectiveexecution of activities
relating to these contexts as well as increased time dlocated to these
contexts. PE class teachers should aso be trained on how to ingtruct
within these contexts effectively in order to use dasstime efficiently
and tobaancethe contextssuch thet boysand girlsareabletoengagein
activitiesthet suit their preferencesand motivations. Findly, Srategies
to enhanceaccountability to policiesthat encouragephysicd activity in
schools, such asdl ocating therequired frequency and amount of timeto
PE class, need to beimplemented.
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