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Pre-servicePhyscal Education Teacher s self-management ability: atrainingexperiencein 3D
gmulationenvironments
La competencia de autogestion de los futuros maestros de Educacion Fisca: una experiencia formativa
en entornos de smulacion 3D

LuisMarquésMalias, JoseCdlaRanilla, MerceGishert Cervera
Universdad Rovirai Virgili (Espaia)

Abstract. This study analyses the differences between pre-service Physical Education Teachers (PET) and other students of Education with regard to
the ability of self-management. The sample comprised of 58 Spanish students of Education in their last year a the university. The comparison context
was a 3D simulation learning environment. Descriptive statistics and non-parametric tests were conducted to develop this research work. Results
showed that this technological environment is a space in which students of Education display a high level of self-management ability performance.
Results aso evince that PET students present better scores than other students of Education in terms of self-management.
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Resumen. Este estudio andiza las diferencias entre estudiantes para maestros de Educacion Primaria con la especididad de Educacion Fiscay otros
estudiantes de Educacion respecto a la competencia de autogestion. En este estudio participaron 58 estudiantes espafioles de Educacion en su Gltimo
afio de universidad. El contexto en e que se desarrall6 la experiencia fue un entorno de aprendizaje de smulacion 3D. Para su andlis's se redlizaron
edtadisticos descriptivos y pruebas no paramétricas. Los resultados mostraron que este entorno tecnoldgico es un espacio en € cud los estudiantes de
Educacion despliegan un dto nivel de desempefio en la competencia de autogestion. Los resultados también ponen de manifiesto que los estudiantes
de Educacion Fisica obtienen meores resultados que estudiantes de otras disciplinas respecto a la competencia de autogestion.

Palabras clave. Educacion Superior, Educacion Fisica, Maestros de Educacion Fisica, Simulacion, Mundos 3D, Aprendizaje basado en Proyectos,

Autogestion.

Introduction

Theeducationa modd suggested inthe European convergencehas
been mainly characterized by the centered position of the student. To
put thestudent inacentra part requiresknowledge of hisher academic
and professond profilein order to design adequatelearning activities.
Thedefinition of thenew curriculabased on competencesisanimportant
structural component of the European convergence process.

In the Spanish context, some studies faced deep structural
transformations; concretely, thetraditiona Teaching Educationcurricula
has been transformed in terms of contents and the number of credits
basad on specific skills. Current educationd plans has becomein two
different ones Infant Educationand Primary Education. Thisconjuncture
isapropitiousmoment for designing some specific programsinavery
accurate manner oriented toward aspecific concretion.

Concretely, the profile of studentswho want to become Teachers
of Physicd Education (heresfter PET) needsto bethe object of specia
atention (Tozer & Hordey, 2006). Thiscollectivetendsto becons dered
in adifferentiated manner, not only in their professiona competences
but dsointermsof statusor socid consderation (Hoyle, 2001). Severd
educative collectives shareacommon idea: sudentswho arestudying
tobecomePET show adifferent profileregarding other teaching branches
in developing their performance both aslearnersand professionas.

In parald, the competences attributed to PET students and PE
professonas are linked to an action component. This collective must
put theory into practice in amore explicit manner than other teaching
practitioners. This fegture fits with the essence of a new curricular
mode thet is defined in terms of competences. PET students give
grester value to those Kills that can be transferred to professiond
practices, teamwork, salf-management and/or planning and organi zetion
(Romeroetd., 2011).

Sudents who are studying a bachelor’s degree to become PET
show agpedific profilethet makesthem different regarding other teeching
specialties in developing their performance both as learners and
professionds. Inother words, teechers profilereguiresmanaging projects
and training activity thet imply actions and application of knowledge.

Onceandyzedthespecific PET professionds profileand curricula
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(ANECA, 2005), wedetected that competences oriented toward acting
and managing projects are relevant for them. Our study is precisdy
focused onthe skill of «sdlf-management; thisterm can be understood
inapolysemicsense infact, self-management arisesasatermlinked to
scientific disciplines such as hedth, business and education. In this
work, management isused aspersona management.

Todaify our point onthismétter, weandyze saf-management as
atransversa skill that must be acquired to perform both academicaly
and professondly. Weobhsarve g f-manegement intermsof theplanning
of activitiesto congruct an artefact with acongtant regul atory system.

Additiondly, basic skillsintechnol ogy environmentsareessential
for students to act effectively in the academic and labour settings, as
well asin everyday activities (Ezziane, 2007). The current technology
offers new and rich opportunities for training that implies action;
concretely, Smulation conditutesan environment for devel opinglearning
actionsthat imply challenges, competition, cooperation and authentic
tasks (Chang, Peng & Chao, 2010; Girvan & Savage, 2010); these
principles are essentid parts of the habitual tasks of PET.

Insum, thisresearch work integrates the following eements: pre-
services PET students, self-management as kill to be developed and
3D simulation aslearning environment.

Thegenerd am of this pgper revolves around the differentid fact
of PET studentswith regard to the self-management skill compared to
other educationd students profiles. We search for these differencesby
observing how they performina3D learning environment. Developing
thisaimtwo questionscanbeformulated: do PET studentsact differently
from other education studentswhen they usethe salf-management skill
during aproject’sdevel opment?And, isa3D smulationagoodlearning
environment to search for these differences?

PET dudents

The existence of PET as a professon is mainly based on their
expert contributionto transmitting values and knowledge accepted as
positive in our society. The label of these professonds is judtified
insofar as they represent aspects oriented toward individual
development, in contrast with the values  thet can be transmitted by
other figuressuch ascoaches who aremoreoriented totheimprovement
of porting performance (Hind & Pamer, 2007).

The misson of PETs contains nuclear dements thet take part in
everyday life. Promoting and communicating good hedlth and well-
being are transversd features that justify the existence of the PE
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professonds.

Despite that some recent changes occurred, PETS have been
historically observed in a differentiated manner, not only in their
professonad competences but dso in terms of identity, Satus or socid
congderation (Hendry, 1975). In this sense, an adequate evolution is
shown at observing that current PET are more oriented toward the
educationd agpectsrather than sport performance (O’ Bryant, O’ Sullivan
& Raudensky, 2000).

Deepening on the professiondization concept, there are research
worksinwhich PETS working conditionsarerather under-represented
andjeopardize PEteachers power in curriculum dissemination processes
(Hoyle, 2001; Kougioumtzis, Patriksson & Stréhiman, 2011). Therefore,
wemust beawarethat thisworkplace configuration sartsto be built at
thevery beginning, Sncethepre-service PET dassroomsto Universty.
Brouwers, Tomic & Boluijt (2011) states that «in comparison with
teachers of other subjects, some striking differences are the skillsthat
students have to be taught and the way |essons are organized».

Recent worksrd atebeliefsabout teaching and teechers identity; in
fact, thesebdiefs independently of their truthfulness, shapethePhysical
Education (heresfter PE) workplace (Barker & Ross, 2011). Some
current research workstalk about PE and PET in terms of description
(Hodges-Kulinnaet d., 2010; Ward & Ko, 2006); however, asTozer &
Hordey (2006) sate«effortstoreview research onin-service PE teechers
andtheir working conditionsarerather rare».

Followingtheargument, amoreextended work would be necessary
concerning PETsredlity; inthissense, analyzing pre-service PET could
fecilitaterdevant and objectiveinformationin order toimproveboth PE
and PET perceptions from the scholar and socid community.

Sdf-management

The design of new curriculain European Higher Education Area
(heresfter EHEA) is made up in terms of competences and learning
outcomes. A nudear part of theseplanscontainstransversal competences,
that is to say, those that must be developed whatever the context of
application. Concretely, generic or transversd skillsare understood as
competencesthat arecommontothemgjority of professons, contribute
to valued outcomesfor societies and individuas, and help individuds
meet important demandsin awide range of contexts (OECD, 2005).

The kil of self-management has been defined in diverse terms;
following we present three different ways to be observed: oneis sdlf-
directionor theability to set goalsfor learning, planfor theachievement
of thosegods, independently managetimeand effort, andindependently
asess the quality of learning and any products resulting from the
learning experience (Burkhardt et al., 2003); secondly as project
management understood as the application of knowledge, skills, tools
and techniques to the project activities in order to achieve the fixed
objectives (OECD, 2005); and thirdly (Partnership for 21st Century
ills 2011) asaset of god swithtangibleandintangiblesuccesscriteria
balancing tectica and strategic gods, utilizing time and managing
workload effidently; and monitoring, defining, prioritizingand completing
tasks without direct oversight.

In the current research, salf-management is understood as acting
drategicaly on a project, process or activity in order to anticipate
whichactionstotakeand maketheright decisonsduringitsdeve opment.
Inother words, project management meansgpplying knowledge, kills,
toolsand techniquestothe project activitiesin order to achievethefixed
objectives. To add an action component, we observe self-management
in terms of the planning of activities to condruct an artefact with a
congtant regulaory system.

Whatever the skills, their definitions need to be operationdizedin
order towork and assessthem according to their complexity (Smpson,
2003; Prades, 2005). Thisskill isdescribed through four dimensionsof
an andytica rubric developed in a Spanish research and devel opment
project caled Smul@ (2012): Planning (to anticipate actions for
developing a systematic and efficient working process coherent with
the defined aims); Organization (to develop a tempora sequence for
tasks, assignresponsibilities, and anticipatetheresourcesneeded when

Retos, nimero 32, 2017 (2° semestre)

planning); Development (toimplement and readjust the defined process);
and Assessment (to identify, obtain and andlyze information to guide
decision making during the process, solve problems, and suggest
improvements).

3D learning environment of smulation

Digitd technologiesinthedigita erapresentsstuationsthat require
individua sto employ agrowing assortment of cognitiveskillsin order
to perform and solve problemsin new environments(Aviram & Eshet-
Alkda, 2006).

Using smulationsin technological environments allows students
to access dataand information from remote Sites, to relete visible and
invisible deta, to manipulate environments and variables, to influence
changes or processes and to practice skills that would be difficult to
develop in red life. Experimentation with these spaces and tools for
smulation couldfecilitatethestudents acquisition of competencesand
congtruction of knowledge.

Technologic environments have great potentid in education for
training, experimentation and evaluation (Alrayes & Sutcliffe, 2011;
Allen & Demchak, 2011) and can congtitute an extraordinary didactic
scenarioinwhich studentscan act collaboratively (Gishert, Cda-Ranilla
& lsus, 2010).

Exploration of new learning environments such as smulation
implicitly providesuswith theopportunity to eval uate contentsbeyond
traditional knowledge; a3D environment enablesassessment interms
of competencesor skills. Nowadays, different seriousgamesand virtua
worlds(eg. River City, Quest Atlantis, Second live, Soodl€) havebeen
used to assess students using the embedded assessment and/or specific
evaluationengines(Morilloet d. 2010). Thisway of evauationalows
users to be continuoudy informed about their learning process by
meansof arange of integrated toolsaswell asmodify their actionswhile
the processisoccurring.

Method

A training activity was proposed to be developed by Education
students (PET students and non-PET students). A non-experimental
ex-post method was conducted in order to compare both groups: PET
and non-PET students.

Both process and product, as dependent variables, were andyzed
inadifferentiated manner.

Regarding the process, an experts group registered (by non-
participant observation) theactivity of thestudentsby usinganandytica
rubric as reference. The gatigtica andysis conducted, once the non-
normality distribution of the sample was verified, consisted of
descriptive statigtics estimation and a non-parametric |ndependent
samples Man-Whitney U test. This non-parametric test is gopropriate
for comparing non-normally distributed samplesindependently of their
sizeand shape (Leech & Onwuegbuzie, 2002). Although authorssuch
asGreen& Sakind (2008) or Field (2005) satethat asmpleestimation
of the differences between mean ranks of groups could beinformetive
enough, the effect sze was cdculated (r= Z/SQRT N) in order to go
deeper into the comparison between groups (Fritz, Morris, & Richler,
2011).

Six experts assessed the find product generated by each group of
students. The mean vaue and the standard deviation was used to
edimateand vaidatetheexperts evauation.

Experimental context: Participants, learning context anddidactic
proposal

Participants

Participants involved 58 Education students (74.1% femae and
25.9% male) with a mean age of 23.34 (sd= 5.18) belonging to the
following studies: Teacher Training: Infant Education and Primary
Education (81%) and Teacher Training: Physicd Education (19%).
Describing eech group to be compared, PET students contain 27,3%
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femadeand 72,7 maewith amean age of 23,65 (sd= 5,66); Non-PET
students contain 85,1% female and 14,9% made with a mean age of
22,09 (sd=2,27).

Learning context

The specific training activity to be developed by students took
place in a 3D learning environment of smulation; concretely in the
multi-user virtud environment of Opensaim; this environment was
integrated with the learning-management system Moodle by meansof
aspecific module named Soodlethat enablesthelink between objects
inthevirtual world and tasksin Moodle (see Figure 1).

Muves
(Open Sim, Second Life)

Sistemas de Administracion
del Aprendizaje (Moodle)

Entorno virtual 3D

Entorno virtual 2D,

+ Avatares
« Foros = Construccion en 3D
+ Glosarios + Serips Inleractivos
= Inmersién en el

mundo virual

Integracion de un Sitema de Adminkstracien
de Aprenditaje [Moodle) con un Muve [Open
Sim, Second Life)

Figure 1: Technol ogic infrastructure (Samaniego et a ., 2011)

Thedidactic proposal

Theteaching activity wasintegrated asanormd learning ctivity in
the academic course of the Bachelor of Teacher Training. Teachers
designedadidactic proposal following aproject-based learning structure;
the proposal wasthe samefor both groupsintermsof structure; that is,
theonly difference wasthe content to work with in dependence on the
disciplinary specification. The PET students had to organize, design
and present a«Scholar Olympic Games» and non-PET studentshad to
do the same process to present a «School Center». This didactic
framework alowed us to compare groups in terms of the cognitive
processes to be developed.

Thewholeactivity lasted four weekswith norestrictionson access
to the virtua world. The didactic sequence consisted of four phases:
preliminary, planning, devel opment/construction and reporting (Cela
Ranillaetd., 2011)

Thepreiminary phase contains actionsrelated to theintroduction
of students to the OpenSim environment, project explanation and
gathering of student diagnosticinformation. Thisphaseconcludeswith
the formation of the working groups.

¢ Theplanning phaseiswhen thestudentsdevel op specific activities
to accumulate pointsthat can be exchanged for resources a the end of
thisphase. The ectivitiesare related to the specific content and are of a

Planning

Preliminary

“Figue2: Didacticproposal
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diversenature: organization (persond , spaces, documents), eaboration
(lists, budgets, cdendar), anticipation and explanation/ judtification.
eDeve opment/congtruction is the phase in which each working
group buildsits project by creating its own resources aswell asusing
and managing theresourcesearned intheprior activities.
e Thereporting phase cons sts of the moment inwhich each group
presents and defendsiits project in front of an experts committee.

Procedure, | nsrumentsand Assessment process

Procedure

Thewholeactivity took placeover 1 monthinthesecond semester
of the 2010-11 academic yesar. The sudentswereinformed about their
participation in aresearch experience and they were asked about their
agreement to participate.

Theingruments

Two indruments were used to andyze the self-management in
terms of process and product (seetable 1).

Regarding the process, this was assessed at different levels of
aggregation (dimensonsand d ements/indicators) that definethewhole
conceptinanandytica manner (seetablel). Thedimensions(Planning,
Organization, Development and Assessment) were assessed by using
anandyticd rubricwhosecontent wasvdidated in mentioned Smul @
project. Therubricisorganized with different level sof aggregation thet
go from abstract dimensionsto specific and concrete d ementsthat are
measured on a 1-4 scale. The indicators that refer to the assessed
dimensonsareexpressedin Teble 1. Thesedementswere assessed by
anexpert by meansof participant observationusing anindicatorssystem
basad onal-4 scale(later on, thisscaeisreca culated to 1-10). Hereare
someexamples: «1.1 Mativation»: (1) he/shedoesnot show interestin
theactivity/project; (2) Occadondly, he/sheshowsinterest intheactivity/
project; (3) he/she awaysshowsinterest inthe activity/project; (4) he/
she assumes the activity/project as thelr own. «2.2 Assignment of
responghilities»: (1) he/she does not assign responsihilities; (2) he/she
assigns respongbilities with no adequate criteria; (3) he/she assigns
responghilitieswith adequateand hierarchicd criteria; (4) he/sheassgns
responghilities with adequate and hierarchica criteria and proposes
dternative optionsoriented toimprovement. «3.2 Monitoring»: (1) he/
she does not adapt the established plan; (2) he/she develops some
adaptation actions; (3) he/she deve ops the needed adaptation actions,
(4) hefshe devel ops the adaptation actions and improves the planned
project. «4.2 Improvement orientation»: (1) he/she does not make
improvement proposals, (2) he/she makes some improvement
proposas; (3) he/she makes adequate and feasible improvement
proposds; (4) he/she develops a new plan based on the proposed
actions.

The product, named as «The Idand», was assessed by 6 experts
by measuring the 3 following criteria: Organizetion, Variety of objects
and Relevance. The experts (2 teachers, 1 researcher, 1 design expert
and 2 master students) assessed theid andsdevel oped by each group of

Tablel
Evaluation procedure

1t Criteria (Dimensions/el ements)
1.Planning
1.Motivation
2.Analysis of proposal
3.Formulation of objectives
4.Tasks planning
2.0Organization
1.Time management Analytical
2.Assignment of responsibilities rubric (scale
3.Assunption of responsibilities 1-4
4.Estimation of resources recalcul ated
5.Location/sel ection of resources to 1-10)
3.Development
1.Actions
2.Monitoring
4.Assessment
1.Assessment criteria
2.Improvement orientation

Instrument Evaluators

Participant

Process observer

management

-Organization
-Variety of objects
-Relevance

Judgement
of experts
(scele 1-10)

Product

Theigland 6 Exparts
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students; therefore, thefinal score correspondsto agroup performance.
Each of them was measured by using aspecific tool. Thisinstrument
consistsof al1-10 scaewith an additiona open spacetowritecomments
or improvement suggestions.

Resaults

Wepresent theresultsobserving thetwo eva uated blocks: process
and product.

Regarding the process, an Independent samples Man-Whitney U
test was conducted in order to compare Primary and Infant teacher
sudentsvs PET students. We andlyzed the d ementsthat integrate the
four dimensionsPlanning, Organization, Deve opment and Assessment.

AscanbeseeninTable 2, themgority of dementsreport that PET
students perform significantly better than other education studentsin
termsof salf-management. Only oneof thethirteendlements(Andysis
of proposd) presents no significant differences between both groups.

Considering that significant differencesare observed in nearly al
eements, we proceeded to andyze differences between theseitemsin
termsof effect Sze. It ssemsvery interesting to note that the elements
which belong to the dimension Planning, present lower effect Szethan
theother dimensions(average of r=-0.43); thethree planning el ements
that present Sgnificant differences show a medium sze. Contrasting
with thisfact, the dementsthat belong to the dimension Organization
haveanaverageof r=-0.60, thetistosay dl fived ementspresent alarge
effect. Inthe other two dimensions (Devel opment and Eva uation) we
observethat both contain one dement that presentsamedium sizeand
another which presents a large effect. If we andyze the elements
separately, we observe that the dementsthat have an andlytica nature
(Monitoring[r=-0.37] and Improvement_orientation[r=-0.39]) present
the mentioned medium size and those which have an action nature
(Actions[r=-0.58] and Assessment_criteria[r=-0.52]) present alarge
effect.

Table2
Man-Whitney U test

%  Mann- Sg.

19 60.0 0.000 -3.97 -0.52
19 109.0 0.003 -2.99 -0.39

Dimensions Elements/ Criteria N PET Whitney U (2-tail-ed) z r
1.1 Motivation 58 19 1015 0.002 -3.11 -0.41
Planing 1.2 Analysis_of_proposal 58 19  250.0 0.866 -0.17 -0.02
1.3 Formulation of Objectives 58 19 90.0 0.001 -337 -0.44
1.4 Tasks_planning 58 19 90.0 0.001 -3.37 -0.44
2.1 Time_management 58 19 60.0 0.000 -397 -0.52
2.2 Assignment of responsibilities 58 19 48.0 0.000 -4.21 -0.55
.. 2.3 Assumption of responsibilities 58 19 4.0 0.000 -5.09 -0.67
Organization R
2.4 Estimation of resources 58 19 0.0 0.000 -5.15 -0.68
f;) t‘:ﬁ:‘on—se'ec“o”— 58 19 330 0000 -459 -0.60
3.1 Actions 58 19 375 0.000 -4.39 -0.58
Development 3.2 Monitoring 58 19 118.0 0.005 -2.81 -0.37
58
58

4.1 Assessment_criteria
4.2 Improvement_orientation
(*) Significance level=,05

Evaluation

Theproduct wasassessad by observing thefind «idand» designed
by each group. The scores presented by the groups are expressed in
terms of mean values distributed by the three defined criteria:
Organization, Variety of objectsand Relevance. Thevdidation process
to asaure the qudity of the assessment process developed by the Six
experts conssted of the estimation of the agreement level between
them; this agreement was estimated with a standard deviation in each
criterion.

Table3
Descriptive statistics of the final project scores

(Mean) (Mean) Variety (Mean) Total

Organization of objects Relevance

Inf.Pri 734 722 7.20 7.26
PET 8.72 850 8.83 8.69
Difference_Inf.Prim-PET -1.39 -1.28 -1.63 -1.43
SD (expert eval uators) 0.92 091 0.88 0.80

Asshownintable3, the SD valueswerelower than 1.0; thet means
that experts reported with a high level of agreement. Both groups
present scores higher than 7.0 on a 1-10 scae; therefore dl groups
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performed very well (in Spanish academic terms).

Regarding the mean va ues, the differences between groupswere
higher than 1.25 both in generd and by criteria. These results suggest
that therearedifferencesbetween the project performed by PET sudents
and studentswho belong to the other educationd disciplines.

Conclusions

After developing the whole experience and according to Gishert,
CdaRanilla& 13us(2010) wecan suggest that 3D learning environments
can beavery useful tool for working with skillsthat will berequired of
thefutureteachersand specificaly PETs Infact, educationd indtitutions
could use this kind of environments into consderation for forming
professond swhose performanceisespecidly oriented to actiontasks.

This research work can be an eement for establishing a base for
describing, exploring and analyzing the specific role of PET by using
complex learning environmentsderived fromtechnological advances.

In terms of the methodology, the ex-post facto method used and
the sample composition represent a limitation thet requires us to be
cautiousa getting conclusions, evenmore, thesemust beobservedina
clearly descriptive sense. In this sense, aquditative andlysis could be
applied in order to degpen and explore the causes of the observed
differences. Thiscould beafurther research linetoface.

Additiondly, we can state that the 3D learning environment isa
spaceinwhich education studentsdigplay ahigh level of performance
intheskill of sef-management showing their competencesinanintegrated
manner. The fact that this experience was a mandatory task for
participants condtituted a strength but dso alimitation. The students
attitude was conditioned by the expected academic performance and
the professor’s beliefs. This leads us to reflect on the convenience of
extending our andysisfrom amore quditative perpective.

In avery descriptive manner, results show differences between
PET and Infant/Primary teecher students when they haveto enact the
dimensions of the salf-management skill. Severd authors (Hodges
Kulinng, et d., 2010; Ward & Ko. 2006) have highlighted the different
role of PET with regard to other professors. These findings could
reinforce the idea that PET develop characteridtics that make them
different from other teaching professionds(Browers, Tomic & Boluijt,
2011; Barker & Ross. 2011).

In sum, the present research work offers objective and postive
information about professionas who dedicate their efforts to PE,
specificaly in their formation process. This could be very valugblein
order to give prestige to PE as discipline and PET as professona
activity.
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