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Abstract. Sustainable school-based physical activity intervention is founded on the engaged participation of community individuals and organisational
stakeholders who may facilitate or benefit from the intervention actions undertaken. Often in community-based research, intervention ideas are
initiated by outside actors. Yet in order to develop and sustain programs successfully, community stakeholders must meaningfully be engaged, take
ownership and assume leadership roles. To foster stakeholder engagement, health promotion specidists utilise strategies intended to create a sense of
ownership among community stakeholders over the process. In practical terms this means that control over decison-making is actively placed into
the hands of the end-users of the action. However, little is understood about how communities take control of the intervention process. Using socia
network analysis, we focus on a school travel planning project that was initiated from outside the community, and examine the co-evolution of
community ownership, influence and decision-making within a multi-stakeholder network over the course of the project. Results show that despite the
project’s extra-community origins and its strong initid leadership by a non-community member, new community opinion-leaders emerged as centra
actors and knowledge leaders within the network over the course of the project’s development. These interim results have implications for how
community-academic research and programming partnerships are planned to develop and evaluate health promotion interventions.

Keywords: physical activity; school-based intervention; participatory research; community engagement; social network analysis.

Resumen. Las intervenciones sostenibles de actividad fisica en € entorno escolar se basan en la participacion comprometida de las personas de la
comunidad y las partes interesadas de la organizacion que pueden facilitar o beneficiarse de las acciones de intervencién realizadas. A menudo en la
investigacion basada en la comunidad, ideas de intervencion son iniciadas por agentes externos. Sin embargo, con € fin de desarrollar y mantener con
éxito programas, las partes interesadas de la comunidad deben ser implicadas de manera significativa, tomar posesion y asumir roles de liderazgo. Para
fomentar la participacion de los interesados, los especiaistas en promocion de la salud utilizan estrategias destinadas a crear un sentido de pertenencia
entre los actores de la comunidad sobre € proceso. En términos practicos, esto significa que € control sobre la toma de decisones se coloca de forma
activa en las manos de los usuarios findes de la accién. Sin embargo, poco se sabe acerca de cdmo las comunidades toman € control del proceso de la
intervencion. Usando un andisis de redes sociales, nos centramos en un proyecto de planificacion de transporte activo a la escuda que se inicio desde
fuera de la comunidad, y examinamos la evolucion conjunta de la apropiacion por parte de la comunidad, la influencia y la toma de decisiones dentro
de una red de partes multiples interesadas en € transcurso del proyecto. Los resultados muestran que a pesar de los origenes extra-comunitarios del
proyecto y su fuerte liderazgo inicid por un miembro que no era de la comunidad, los nuevos lideres de opinion de la comunidad surgieron como actores
y lideres del conocimiento central dentro de lared a lo largo del desarrollo del proyecto. Estos resultados provisionales tienen implicaciones para la
planificacion de la investigacion y la programacion conjuntamente entre agentes comunitarios y universitarios afin de desarrollar y evauar intervenciones
para la promocion de la salud.

Palabras clave. actividad fisica; intervencion basada en la escuela; investigacion participativa; implicacion comunitaria; andlisis de redes socides.

Introduction

For children to live hedthy lifestyles, they need to have the
opportunity to eat hedthily and engage in adequate and gppropriate
physicd activity (PA) (Doak, Visscher, Renders, & Seidell, 2006).
Family, community, and school havebeenidentified askey environments
where children form their opinionsand habitsregarding hedthy living
(Story, Kaphingst, & French, 2006). Therefore, children’s hedth
promotion efforts have focused on intervening in one or dl of these
aress(Doak, e d., 2006), and anecologicd approachtohedth promation
suggests that sustainable interventionsincorporate al three (Green &
Kreuter, 2005; Richard, Potvin, Kishchuk, Prlic, & Green, 1996).
Successful PA promotion must therefore take into account these
ecological levelsandtheirimpact onthechild'slifewhen designingand
implementing interventions (Green & Kreuter, 2005).

At the organisational level, school-based health promotion
intervention can haveasgnificantimpact on children’slifestyles(Story,
etd., 2006; Veugders& Fitzgerad, 2005). Yet, for school-based PA to
be successful, it d o needsto account for theimpact of thecommunity
environment on the intervention’s ability to change the opinions and
behaviours of children (Bisset, Danidl, & Potvin, 2009). Schools as
organisations function within an environment of other community-
basad organisations concerned with the hedlth and socia needs of
children. Therefore, to improve children’'s hedth successfully, these
organisationsshould beengaged and collaborateto avoid duplicated or
conflicting policies and services, and to leverage each organisation’s
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expertiseand resourcesin cregting hed th promotioninterventions(Luke
& Harris, 2007b).

In community-basad intervention research, such as school-based
PA planning, community stakeholders may collaborate with outsde
academicressarcherswho areoftentheoriginatorsof theinterventionor
researchidea(Hoganetd., 2014; A. C. Macaulay et d., 1999). However,
successful, sustainable intervention outcomes are founded on
community sakehol dersbeing engaged and ultimately taking ownership
over the development and deployment of the interventions (Cacari-
Stone, Wallergtein, Garcia, & Minkler, 2014; Green & Kreuter, 2005;
Hogan, et d., 2014). Meaningful engagement with other organisations
canlead to greater community input into school -based PA intervention
planning (Vaente, Coronges, Stevens, & Cousineau, 2008; Vaente,
Fujimoto, Pdmer, & Tanjadiri, 2010) and thereforegreater community
ownership and sdif-determination over the intervention process.

For community-based organi sationsto be meaningfully engaged,
collaboratesuccesstully and thusbuild ownership and saf-determination,
they need to establish and maintain working linkages between them
(Provan, Nakama, Veazie, Teufel-Shone, & Huddleston, 2003). These
linkegesfogter theflow of knowledgeandinformetion nesded tointervene
successfully inareas of commoninterest (Provan, et d., 2003; Vdente,
2010), such aschildren’s PA promotion. Examining collaboration and
knowledge-sharing among organi sationsengaged in community-based
PA promotion provides an understanding of how interventions are
planned and implemented, participants are reached and recruited, and
publichedthgodsareachieved. (Kegler, Rigler, & Ravani, 2010; Luke
& Harris, 20075, Provan, et d., 2003). The study of theselinkages, the
overdl gructuresthat they create, and the impact that they may have
on the behaviour of individud actors, are the focus of social network
analysis.
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To understand how engagement, community ownership and seif-
determingtion evolve, this study adopts a socia network gpproach to
examine the knowledge-leadership and decision-making roles
stakeholders take throughout the development of a school-based PA
intervention project. Control over knowledge flow is associated with
opinion leadership and thus can serve asauseful measure of influence
within anetwork (Eccles& Foy, 2011; Vaente, 2010).

What doesthe evolution of astakeholder network look likewhen
it is initisted by a non-community champion, then grows into a
functioning network once a codition of community organisations are
engaged and collaborating to devel op theprogram?

Usinganexigting school-based PA intervention project (the KSDPP
School Travel Planning Project), thisstudy will maptheevolution of a
researcher-stakeholder collaboration to determine its structure from
project conception by the non-community champion (T1), to
intervention deployment within the community (T2). Socid network
andyssisusadtomgpthenetwork and andysechangesinitssructure,
including the paths of influenceand knowledgesharing.

Social Network Analyss

A socid network can be defined as connections among people,
organisationsor other socid actors (Valente, 2010). Although theindi-
vidua attributes of these actors can determine their socia network,
network analyss focuses rather on their relationships and how these
afect their behaviour. These relationships—or network links or ties—
arethe connectionsamong, within and between the actorsand thegodl
of network analyssisto understand how anetwork can influenceand
congtrainthebehaviour of itsmembers(Va ente, 2010). Socid network
Sudiestendtotakeeither awholenetwork design, looking a thesum of
component actors as members of a bounded socid callective; or an
egocentric design, examining networks from the perspective of the
actorswithinthem (Marsden, 2005). Studying networksof individuas
hasled to greater understanding of how, among others, diseases, idess
and opinions spread; how people access socid support; and who or
what influences their hedth behaviour (Turcot et d., 2009). Network
andysishasexamined how hedth service organisations collaborate to
shareinformation, plan and ddliver services(Dogk, et d., 2006; Potvin
& Lamarre, 2009; Story, et d., 2006; Turcat, et d., 2009). Within
community-based participatory hedth research, it has been used to
evauate how community health workers share and use evidence
(Campbell et d., 2014; Vdente, et d., 2010), to examineinterpersond
support networks (Fuller, Hermeston, Passey, Fdlon, & Muyambi,
2012; Langhout, Collins, & Ellison, 2013; Leonard, Horsfdl, & Noonan,
2014), and to examineissues of accessand equity (Luqueet d., 2011,
Pauly, MacDonad, Hancock, Martin, & Perkin, 2013; Ramanadhanet
d., 2012). For children's PA, socid network andysshas been used to
examinepeer influenceoninterventioneffects(Shinetd., 2014). Fuller,
et d. (2012) showed that socid network andysis could serve as an
effective and culturally-acceptable approach within Aboriginal
communities. Within thet study, community members considered that
thenetwork analysished accuratdly described thelinksbetweenworkers
related to the exchange of dinica and cultural information, team care
relationships, involvement in service management and planning and
involvement in policy development (Fuller, et d., 2012).

Within socid network andysis, much attention has been paid to
identifying and understanding therolesof centra actors. Centralitycan
be defined as the extent to which an actor occupies a prestigious or
critical postioninthenetwork (Vaente, 2010). Thispositionisassociated
with opinion leadership and is often seen to accord Satus, control over
resources, and influence over the opinions and behaviours of others.
Centrality has been seen as having the strongest direct effect on
organisations' influence within their networks, such as among
community-based serviceorganisations(Ga askiewicz, 1979); and has
been the frequent target of network intervention studies that aim to
optimise a network’s ahility to share information or spread desirable
behavioursor practices (Gest, Osgood, Feinberg, Bierman, & Moody,
2011; Poole, 2008; Vaente, 2010). There are various measures of
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centrdity; of these messuresin-degree messures the number of times
an actor is named by others in the network. For example, in-degree
centraity canmeasurehow freguently acommunity-member isnamed
by others as someone they turn to for information or help. In both
intervention planning and within the interventions themsdlves, it is
important for success that people with high in-degree centrdity are
recruited early on as champions, as they are role modes to whom
othersturn for leadership, and therefore have potentia to incresse the
adoption and sugtainability of the intervention (Rogers, 2003). In-
degree centrdlity is furthermore the most robust of al the centrality
measureswhenworking with missing or incompletedata(Costenbader
& Vaente, 2003).

Besdesexamining central actors, socia network andysiscanaso
look at how centralised anetwork isoverdl. Centralisationistheextent
to which network links are focused on one or few actors (Vaente,
2010). Onekey implication of the centrdisation of anetwork isonthe
spread of knowledge, idess, opinions and behaviour. Centralised
networks have the potentia to increase or decrease the pace of uptake
of aninnovation or palicy depending on the commitment of itscentral
actors. Centrd actors are gatekeepers, possessing disproportionate
amount of influence over the network, therefore opinion leaders are
much more critica to the success of community-based initiatives in
centralised networksthan in decentralised ones (Va ente, 2010).

Setting and Context

Thisstudy ispart of the Kahnawake Schools Diabetes Prevention
Project (KSDPP), a 21-year old community-owned participatory
research partnership between the Kanien’kehaka (Mohawk)
community of Kahnawake and academic researchers from McGill
University, Queen'sUniversity and UniversitédeMontréd . Kahnawake
Frst Nationislocated 12 kmsfrom downtown Montreal, Quebec, on
the south shore of the S. Lawrence River. This community of
gpproximately 8000 (2011 e<t. enrolled, on reserve) enjoys ahigh a
level of socioeconomic development whilevauingand maintainingthe
Kanien'kéha language and traditional ingtitutions of culture and
governance. Thecommunity has, Sncethelate 1960sand early 1970s
respectively, maintainedlocal control over bothitshealth and education
systems; and thus operatesits own school board, full-serviceinpatient
hospital, and wide range of hedth and socid services. Since 1994,
KSDPP had developed and delivered community intervention
programming toincrease hed thy behavioursand reduceincidenceand
prevalence of type 2 digbetes. KSDPP has continuoudy evauaed its
efforts dlong a gpectrum of process and outcome meesures (‘A. C.
Macaulay et d., 1997; Macaulay et d., 2007; Paradiset d., 2005); has
evduated its participatory partnership (Cargo, Delormier, Levesque,
McComber, & Macaulay, 2011; M Cargoet d., 2003); hasdisseminated
itsprevention planningmodd to over 30 Indigenouscommunitiesacross
Canada (KSDPR, 2014); and has served as a platform for numerous
sudieson hedth promotion, primary prevention of digbetes, nutrition,
PA, hedthy schoal policy planning, and the participatory process (see
http://pram.megill.calksdpp_pubs.php for the full range of published
KSDPPresearch). KSDPPisgoverned excusively by itsCommunity
Advisory Board (CAB) comprised of community volunteers
representing many sector of Kahnawake. CAB overseesand gpproves
dl intervention and research planning, including ethica review of
protocols and gpproval of dissemination. CAB sarves as the primary
Ste of engagement between community and researchers, it iswhere
community voicesinform the research agenda, and where community
mindsinterpret itsresults. In 2010, KSDPP and its CAB received the
CIHR Partnership Award, recognising excellence in researcher/
knowledge-user engagement.

In 2005, KSDPP began working with community members and
organisationsto develop andimplement school -based wellnesspalicies
in support of children’s hedthy active living. The firgt phase of work
addressed the nutrition component of the wellness policy for two
community e ementary schoolsoverseen by theK ahnawake Education
Centre, thelocal school board. Thecombined populationof theseschools
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is approximately 410. The nutrition policy was implemented in the
2009-2010 school year. In response to a community-initiated call to
completeabaanced wdlnesspolicy, in 2011 K SDPPresearchersaong
withtheir university-based partnersreceived aCenadianfederd research
grant to support the devel opment and implementation of the PA policy
component. ThisPA palicy deve opment beganwithabasdineeva uetion
that produced data about current PA levels of children, children’s
preferences, perceived barriers and facilitators to PA, current school
practicesand programs, stakehol der opinionson potentiad policy content
and more. These data, together with existing evidence and policy
guiddines wereused by K SDPPdongwith thecodition of community
stakeholders and university researchers, to develop a PA policy
comprised of key target areaswithin schoolswhere opportunitiesexist
for PA promoation. Detall sof the PA Policy project canbefoundesewhere
(Hogan, etd., 2014).

The Intervention

This current study focuses on the PA Policy’s identified target of
school active transportation, the ahility for children to be able to use
physicaly activemeansof getting to and from school, such aswalking
or biking. (Hogan, et d., 2014; Macridis et d., 2015). For this, the
School Travel Planning (STP) project wasdevel oped using the Active&
SafeRoutesto Schodl - School Travel Planning process asrecommended
by ActiveHed thy KidsCanada(Active-Hed thy-Kids-Canada, 2014).
TheSTPprocessentails5 collaborative phases: Setup; DataCollection
& Problem Identification; Action Planning; Implementation; and
Evduation and Maintenance (Green-Communities Canada, 2012).
Phases 1-3 occurred between January 2013 and July 2014. For the
setup phase, school and broader community membersand organisations
wereinvited to acommunity presentation in December 2012 to learn
about the STP-Project. It was here that community members signed-
up for the project. These individuals were later contacted to form the
STP-Committeeand commenced meetingsin January 2013. The STP-
Committee comprised of 11 community, school and researcher
stakeholdersincluding: two principals, aclassroomteacher, aphysica
educationteacher, abustrangportation manager, acommunity protection
officer, two KSDPP intervention staff, one KSDPP Community
Advisory Board member, with onedoctora studentinkinesiology and
physica education (author SM), her PhD academic supervisor (author
EBG) and PhD committee member (ACM) from the K SDPPresearch
team. Thedoctord sudent introduced the STPproject asher dissertation
project (Macridis, 2015) to KSDPP and the community and, after
acceptance from both, then served as the project’s Pl/champion and
fedilitator throughout its devel opment.

TheP/champion began by recommending that the committee ex-
ploreadaptingthe Active& SafeRoutesto School (ASRTS) framework,
which the STP committee agreed was culturdly appropriate for the
community. ASRTS provides samples of step-by-step procedures,
timelines, and data collection activity samples to inform school AT
program planning. From January 2013 — August 2014, Pl/champion
and committeemembersmet monthly and successfully defined aterms
of referencedocument and project timelinegods. Throughacolleborative
process, they dso refined data collection activities to be culturaly
appropriate, aswell as reevant for future program planning. Initially,
five data collection activities were agreed upon, however, through
reflection of early findings, asixth activity was co-devel oped based on
aknowledgegap. Activitiesincluded: i) schodl profileform; ii) student
in-classtravel survey; iii) parent survey; iv) school walkability check-
lig; v) pedestrian-traffic observations, andvi) in-dassmapping activities

Thedatacollection and analys sprocess occurred between August
2013 and May 2014, with some activities occurring a key seesond
dates, a decison made by the STP-Committee. Committee members
wereinvolved in one or more data activities as data collectors and/or
organizers, which alowedfor firg-hand observationsand experiences.
Whilefew wereinvolved in andyseswhich was completed by the PI/
champion, dl had an opportunity tointerpret theresults, whichalowed
for enrichment of resultsandimmediatedissemingtion of findingstothe
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organisations to which the committee-members belonged. More
specificdly, through discussions of key findings, STP-Committee
memberswere ableto better definewhat needed to be doneto support
school AT programming in their schoolsand community. Thisaligned
with STP-Process 3, action planning, whichtook placebetween March
and August 2014. Through action planning meetings, members
determined key godsand actiong/initiivesfor implementationinthe
2014-15 school year. Examplesof godsbased onfindingsincluded: to
incressethe number of children usng AT to and from school; improve
traffic and pedestrian safety; increase law enforcement during peek
school hours, and increaselaw enforcement presence.

UsingtheASRTSSTP-Action Planning template, membersfurther
identified key actiong/initiativesunder six key objectiveareasin support
of their godls. Key objectivesinduded: i) improvethesafety of children
on the active school journey; ii) raise avareness of the environmental
and hedlth bendfits of AT; iii) encourage more students to walk to
schoal; iv) encouragemorestudentstowalk from school to after-school
programs, V) fadilitate safebicycdlingto and from school; and vi) monitor
the effectiveness of initiatives and revise School Travel Plan (Green-
CommunitiesCanada, 2012). For example, to encouragemorestudents
towak toschool, committeemembersdetermined that aWalking Schoal
Bus program, an internationdly used program (Buliung, Faulkner,
Beedey, & Kennedy, 2011; Chillon, Evenson, Vaughn, & Ward, 2011),
would be gppropriate. Such programs are tailored towards students
living within a school’swakable distance policy. However, the STP-
Committee wanted to beinclusive, and tailored their programto bea
Walking School Bus drop-off program, where dl students, whether
bussed or not, could meet at pecific location to wak to school under
adult supervision. Aspart of raising awarenessand to encourage student
touseAT, variouspromotional and educetiond activitiesweredeve oped,
such flyerslbrochuresto studentsand parents, contests, and pedestrian,
traffic, and cycling safety workshops. Committee members assigned
themsalvesto oneor moreactiong/initiativesbased onther organization,
knowledge and expertise. Findly, the Pl/champion provided support
for variousactiond/initiativesup until and including their first Walking
School Busdrop-off program during thefirst week of October 2014. At
this time, as per initial agreement with the STP committeg, the PI/
champion had completed datacollectionfor her thesisand | ft for other
employment. Thisleft committeemembersto carry theproject forward
into implementation and eval uation and maintenance phases.

Methods

Thisstudy uses social network analysis (SNA). Sample: Thisisa
sociometric study of the community/academic stakeholder committee
for the STP project. This closed-membership committee is a whole
network of community stakehol ders representing the variousinterests
inthe STPproject, induding school administratorsand teechers, parents,
publicsafety and publicworksofficids dongwith K SDPPintervention
facilitators and academic researchers from McGill University. The
network consists of 13 actors, representing the 11 members of the
STP-Committee plustwo othersidentified assK SDPPindividud swho
played asignificant roleat thetimetheideawasinitialy being discussad.
Each of the actorsin this network was administered a questionnaire
covering two occasionsin thelife of the project (project initiation and
completion). Project initiation (T1) wasin January 2013, and completion
of project planning (T2) was July 2014.

Network Questionnaire: Thenetwork questionnaireconsisted of a
fixed list of the 13 members of the STP committee with abox next to
eachnameinwhichthey couldwritetheir rank number. Theretrogpective
itemfor basdinenetwork rel ationships(T1) read: «Looking back tothe
beginning of theproject, pleaserank thecommitteemembersin order of
who you would turn to for information relating to the STP project at
that time» Participantswere ingtructed to rank only those actorswith
whomthey actualy spoketo about the project at thet time, and to leave
the box blank if they had not spoken with the actor. At project
completion (T2), participants were asked: «From the provided ligt of
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names, please rank the committee membersin the order of who you
would turn to for information relating to the STP project.» At both
times, the respondents were invited to include themselves in ther
rankings

Measures Using UCINET 6 SNA software, in-degree centrality
and network centralisation were caculated. In-degree centrdity isa
binary measure (nominated or not nomineted) thet does not include
rank-order of nominationinitscalculaion. Inother words, if arespondent
nominates the same dters (other members) a T1 and T2, but their
ordering of dterschangesover timetoreflect achangeinwhothey goto
for information, these changes will not be reflected in the centrdity
scores. If dl nominationsareretained, then theresulting network maps
for T1 and T2 will not demonstrate any marked change. However,
becauserank order can stand asaproxy for tiestrength (Va ente, 2010)
we retained only the top 5 nominations from each respondent,
representing their 5 strongest nominations, and thusproducing network
mapsthat are demongrably different for each ssmpletime. Freeman's
in-degreecentrality (asymmetricmodd ) wescal culated for each network
member, induding diagond val ues(becauseego [onesdf] valuingegoas
information source is significant). Response ranks were reverse
trangposed, sothat ranked 1% becomesthehighest va uefor theca culaion
of tiestrength. Network Centralisation wasca culated for esch sample
time. Centraisationistheextent towhich anetwork’stiesarefocussed
ononeor aset of actors(Vaente, 2010). Inahighly centralised network,
one or a few actors hold positions of power and control, while
decentraised networks have defused power and control structures.
Network centralisation is related to individua centrdlity in thet it is
calculated on thedifferencebetweenthemaximumindividua centraity
score and dl the otherswithin the same network.

Results

Table1 reportsnetwork centralization scoresat basdineand program
meturation. Although centraisationincreased at T2, comparing network
dengties(the number of actua tiesasaproportion of thetota possible
number of ties) acrosstimes(pairedt-test) showed nosignificant change
from T1 to T2; 0 network dengty did not significantly increese or
decrease the stakeholders' ahility to collaborate. Individud centrality
sooresfor TLand T2 arereportedin Tables2. Network mapsdescribing
the relationships between actors and the strength of their tiesat T1 and
T2areshowninFiguresland 2.

At T1, the network was highly centralized around oneindividud,
the P1/project champion, whowasnominated and ranked first by every
other ater (in-degree centrdity [inDC] = 36.00). By T2, that same
individud till dominated theinformation network (in-degreecentrality
increasing to 61.00 by virtue of larger size network at T2 with al
membersnominating thisego). However, theremainder of thenetwork
hed nominated other knowledge leeders, with Sgnificant incressesin

Table 1
Changes in network centrali sation (and standar d deviation) from T1 to T2
Network Centralisati on (in-degree)

T1 33.531% (SD 10.567)

T2 58.580% (SD 15.598)

Table 2
Freeman’sin degreecentrality measures (*) for individual actorsat T1 and T2

Committee Member InDegree T1 Normd ised In Degree T2 Nomdi sed
Mi11 12000 15.385 11.000 14.103
T13(a) 9.000 11538 0.000 0.000
Jo8 12000 15.385 25.000 32.051
A05 15000 19.231 20.000 25.641
AO03 (a) 11000 14.103 10.000 12.821
E07 (a) 26 000 33.333 18.000 23.077
Pl (c) 36000 46.154 61.000 78.205
D06 0.000 0.000 10.000 12.821
K09 0.000 0.000 19.000 24.359
AO4 3.000 3.846 21.000 26.923
K02 4.000 5128 4.000 5.128
R12 0.000 0.000 0.000 0.000
L10 0.000 0.000 0.000 0.000

In Degree NrmInDeg In Degree Nrm InDeg
Std Dev 10567 13.548 15.598 19.997

Nof Obs 13 13 13 13

Qutput generated by UCINET 6.532 Copyright (c) 1992-2014 Analytic Technologies

= Pl/project champion. & academi c stekeholders. All othersarecommunity stakeholders.

* Asymmetri cal model including di agonals. Centralizéti on statistic i s divided by the maxi mum value in the
input dataset

Scoresare normai sed by to becomparable across networks of different sizes.
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Figure 1: Network at T1 (proj ect initiation) including li nk weights.
(Bluemarkers= members; lines = ties; arrow heads = direction of nominati on; markers & top left = isol &es
[members not nominated])

Figure 2: Network at T2 (pl anni ng compl eti on, start of i mplementati on) i ndudi ng link weights
(Blue mark ers = members; li nes = ties; arow heads = direction of nomination; marker & top left = isolate
isolates[members not nominated])

centrdity for severa members, and onemember (member JO8) assumed
aknowledgelesdershiprole(withanin-degreecentraity scoreof 25.00)
second only to the Pl/project champion. Standard deviation of the
sooresat T2 nearly doubled asagreater number of individuasbecame
more central while network centraization increased. At T1, the most
central actorswereacademic stakeholderswhowerecriticd intheinitial
proposal of the project. However, by T2 academic stakeholders other
than the Pl/project champion have decreased significantly in ther
centrality scores as community stakeholders are increasingly seen as
leading the project. Itisnotablethat at T1 the school principals at the
two participating eementary schools both received nominations even
though they were not yet directly involved in the project. This is
because they were seen as naturdl opinion leeders for school-based
interventions. Thisisborn out a T2 by the fact that one of the school
principas became more centrd as the project developed (increesing
from inDC=3.00 to inDC=21.00) while the other, who in the interim
stepped down asprincipd to return to classroom teaching, maintained
the same centrality score (inDC=4.00).

At T2thenetwork grew insizeasnew membersand organisations
wererecruited following theinitia team discussionsthet took place et
T1. For the purpose of andlysis these members are consdered part of
the network at T2, but generated no data becauise they would not have
nominated any actors as they had not yet begun to participate in the
project. However, tregting the network as a cohort across these two
times, aswell asfor future samples, will alow for further andysislater
in the project (to be discussed below).

Discussion

Asexpected, the Pl/project champion wasthe centrd figureinthe
knowledge network during these two stages of the project. Although
the stakeholder committee was well developed and functiond, it till
requiredtheregular leedership of theorigind project champion. However,
over thecourseof the project, community membersbecameincressingly
engaged, asismessured by theirincreesein centrdity. Oncethecommiittee
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had functioned for over ayear to achieveitsgods, the knowledge and
competence concerning the project had spread among thestakeholders,
with other centra figures emerging. In particular, one KSDPP gaff
member who was responsiblefor organising the stakeholder meetings
becamemorecentrd. Atthesametime, severd individudswhowere
centrd at the outset of the project (T2) played areduced roleat T2 and
were perceived to have proportionately lessinfluence over the project.
Thisisparticularly truefor the university-based academic participants
(other than the PI/champion), even one who was origindly from the
community and was involved early on in the project but then Ieft the
community for another academic gppointment and was no longer
involvedinitsregular operation.

During the course of the project, the Pl/champion’s god was to
spread the work and the decison making among the stakeholders, to
some success. However, the committee il relied on the direction of
the project champion. Nevertheless, with theemergenceat T2 of other
morecentral members, thenetwork can beseentobetransitioning from
ahighly centralised onetowardsanetwork containing new knowledge
leadership, abase onwhichto function oncetheorigind project leeder
steps down at T3, dthough its sustainahility is only hypothessed at
this point. By that time, it is expected that the continued trend may
produce one or more new centra champions, with other members
occupying supporting knowledge roles within the network. The
effectiveness of the new network structure for sharing and applying
knowledgefor successful intervention may depend ontheoverdl network
centraisation a thet time, asknowledge-leadersaremoreinfluentiad in
centrdised networks (Vaente, 2010).

Implicationsfor community ownershipand sdf-determination: Sdf-
determination, the ability of individuas or groups to determine their
own future, has been a centrd topic in hedth research — particularly
public hedlth research, since the 1980s as vulnerable or marginalised
populations have atempted to take control over their own hedth and
the evidencethat informstheinterventions, policiesand programsthat
addressit. Thishasbeen most evident anong Indigenousand minority
groups (T. Young, Kue, 1994; T. K. Young, Reading, Elias, & O'Nell,
2000), low sodioeconomic Satuspopul ations (L abonte, 1986; Robertson
& Minkler, 1994) and other underserved segments of society. Cargo
and Mercer (M. Cargo & Mercer, 2008) identified saif-determinetion,
dongsdeknowledgetrandation and socid judticeastheprincipd gods
or vauesthat drive participatory research and lead reseerchersto teke
acommunity-partnered approach toknowledge creation. Althoughthe
particular participatory processesthat foster each of thesethreedrivers
havebeen explored, least isunderstood about the processesundertaken
toachievesdf-determination. Much hesbeenwritten about thestrategies
for overal stakeholder engagement (Hermannet d ., 2004; Kizer, 2001;
Sdsherg et d., 2015), particularly with communities (Isradl, Schulz,
Parker, & Becker, 1998, A. Macallay etd., 1998; Minkler & Wallergein,
2008). Andthegtrategiesand processesfor knowledgetrand ation, both
inpublicpalicy andfor hedth practicehavebeenwell described (Graham
& Tetroe, 2007; Parry, Sdsberg, & Macaulay, 2009; Sd sherg, Macaulay,
& Parry, 2014). Paticipatory strategies that directly attempt to build
ownership and sdif-determingtion are lesswell described and rardly if
ever eva uated. Even where ownership hasbeen evaduated (M. Cargo,
et d., 2011; M Cargo, e d., 2003), it was as an outcome measure of
overdl ‘participation’ by community members, with no exploration of
individua mesasureswithin the participatory processthat intentiondly
targeted self-determination.

Examining how influence and knowledge sharing shifts among
organisations engaged in school-based PA intervention demonstrates
how specific individuas or organisations take the lead as the project
evolves. Resultsdescribetheemergenceof new knowledgeleaders, and
thechangein network centrdisationwithinwhichtheknowledgelesders
function. Community ownership grew as the project developed and
community memberstook onmorecentra roleswhileuniversity-based
stakeholders were perceived to be of less influence. This emergent
ownership can beseen asan assertion of community saif-determination
over the project. Furthermore, a direct line can be drawn from the
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recruitment of community members to the project, to their active
engagement and findly the emergent community ownership over the
project. Thistrgectory shedslight on how self-determination evolves
astheinfluenceof key actorschangesover time. A hypothetica network
reflecting full community ownershipand saif-determinationwould have
community knowledgeleadersin centra positions, with non-community
stakeholderseither absent or in positionsof lower influence. Theactua
network ismovinginthat direction, but only futuresamplingwill show
if thistrend is sustained.

These findings have implications for designing participatory
processes that work to democratise the governance of community-
university-partnered reseerch project. PA intervention planning, though
predicated on strong community ownership and inter-organisationa
collaboration, can nonethel essreguireacademic attention particularly in
its early Sages, in order to foster this ownership.

Limitations

Therearemany environmenta influences on both the building of
community ownership and the successful implementation of school-
based PA interventions; socid relationshipisbut one, abeit onethat has
received growing attention. By focussing oninter-stakeholder reletions,
wearenot examining other agpectssuch ashistorica context, resource
availability, encompassing physica and politica environments, or other
important factors. However, understanding the socid dynamics can
serveasabagsfor later examination of how these other influencesare
accessed and gpplied within a multi-stakeholder community setting.
Using thecurrent dataitisimpossibleto satethereason for the shiftin
network structuretoward community ownership. To explain thisshift,
further ssmples will be needed at future key time points, aswell asa
quditative exploration of stakeholders experiences. Findly, because
thisisawhole-network sample based on egocentric data, results may
not be generaizable to network evolution in other settings. However,
using thisas acase study illuminates how a stakeholder network may
evolveunder smilar contextual circumstancesand under theinfluence
of amilar participatory strategies. It may therefore be useful to others
as a guide for designing participatory intervention processes within
their own projects.

Concluson and further direction for research

This study set out to examine how anetwork of community and
university stakeholdersengaged in devel oping and depl oying aschool -
basad PA intervention changed over time. By looking & how theidea
was initiated by an extra-community champion (whose god was to
support community capacity development), then community members
and organisations were recruited, engaged and actively given the
opportunity to take the lead, we hope we have increased our
undergtanding of how community ownership an sdif-determinationare
grown. As stated, thishas particular importance for community-based
participatory intervention projectsthat areinitiated by academics, but
which must develop community ownership in order to be sustained
(Cecari-Stone, et d., 2014).

As dated in the limitations, further study will attempt to explain
the shiftsin network influence described in the current data. Network
data collected once the non-community Pl removes hersdf from the
project (T3), and again oncethe STP-Committeehasrun theintervention
repeatedly in the PI's absence (T4) will provide enough datato do a
longitudina network andysisusing exponentia random graphmodels
to demongtrate the sgnificance of change. Furthermore, quditative
interviewsunderway with membersof the STP-Committeewill explo-
rethelink betweenwhat occurred during thecourseof the STPproject,
including the use of participatory strategiesto intentiondly shift con-
trol to the community, and the observed shiftsin network influence.
This latter phase will draw together the results of the current and
proposed network analyses to develop a clearer picture of how and
why community sdif-determination emerges in participatory hedlth
intervention research.
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