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In Australia, community sport plays an essential role in the 

objectives of national sports organizations and local and na- 

tional social policy more generally. The opinions of senior 

community sport club officials ( n = 53) in rural New South 

Wales concerning sustainability, policy and advocacy matters 

impacting upon community sports clubs (CSCs) were iden- 

tified. Participants were surveyed to establish the level of 

influence of top-down sport management structures along- 

side rudimentary views on a coalition to advocate for com- 

munity sport. Gaussian copula graphical models (GCGMs) 

were applied to demonstrate the raw and partial correlations 

between participant responses. While frequently associated 

with finance, science and medicine, the application of cop- 

ulas is increasingly common in research in sport where there 

are multiple variables and relationships involved. GCGMs 

have been used in, for example, analysis in soccer and across 

physical education in general. 
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pecifications Table 

Subject Public Health and Health Policy 

Specific subject area Community sport policy 

Type of data Figures, Table 

How the data were acquired Survey, using Qualtrics (copy attached) 

Data format Raw 

Description of data collection Data was collected through surveys (using Qualtrics) of community sport 

clubs. 

Data source location University of Canberra, Canberra, Australia 

Data accessibility Mendeley Data 

DOI: 10.17632/j7sg3z3tf4.3 

https://data.mendeley.com/datasets/j7sg3z3tf4/3 

alue of the Data 

• Descriptive analytics are useful to understand patterns, trends, and anomalies in data. 

• The software package and the example data demonstrate that the GCGM modeling is useful

for the analysis of of a broad range of data types. 

• GCGMs can be used to perform research in sport policy where there is a significant difference

in demographic variables including geographical regions, sports, and CSCs. 

• The application of GCGMs is increasingly common in research in sport. 

• Policy-makers can benefit from the data in the policy creation and implementation process. 

. Data Description 

With a focus on the specific subject areas of resource, policy and advocacy, the data collected

roduced results representing: (i) Descriptive statistics (percentages and 95% confidence inter-

als) of responses for each statement; (ii) raw and partial correlations between each statement;

iii) the ‘loadings’ from the PCA for each theme; and (iv) raw and partial correlations between

ach principal component. The results are outlined in the following four figures and supporting

escriptions: 

https://data.mendeley.com/datasets/j7sg3z3tf4/3
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1.1. Descriptive statistics (percentages and 95% confidence intervals) of responses for each statement 

Fig. 1. Percentages and 95% confidence intervals (presented in parentheses) of responses for each statement (the darker

shaded cells indicate a higher percentage of responses for a given statement). 

Fig. 1 outlines descriptive statistics – the percentages and 95% confidence intervals – of re-

sponses for each statement of the four ‘themes’. A key initial observation is that 79.2% of CSC

members surveyed indicated that their club had not been allocated adequate funding (Q.5) and

90.5% agreed or strongly agreed that shared resources would enhance the relationships be-

tween clubs (Q.10) ( Fig. 1 A). Only a minority of participants (13.2 – 18.9%) agreed or strongly

agreed that NSO communication and coordination regarding policy implementation was effec-

tive ( Fig. 1 B). Several participants (30.2 – 49.1%), however, were undecided regarding this series

of statements (Q.12 – 16). 41.5% of senior CSC officials indicated that NSOs prioritized perfor-

mance sport over participation (Q.18). In comparison, 47.2% of participants were also undecided

if their NSO offered clear channels for policy dispute resolution (Q.20) ( Fig. 1 C). Notably, while

92.5% of participants agreed or strongly agreed that it is important to play an active role in shap-

ing national sport-related policy (Q.22), only 17% indicated that their club achieved this (Q.23)

( Fig. 1 D). 
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.2. Raw and partial correlations between each statement 

ig. 2. Raw and partial correlations between each statement. The labels for the figures are abbreviated labels, with the

rst three letters indicating which ‘theme’ the statement belongs to, followed by the statement number. Fig. 3 A high-

ights the direct relationships between statements with a BLUE line indicating a positive relationship and a RED line

howing a negative relationship. Indirect relationships are present if two statements are joined by a third linking state-

ent. For example, res8 and res9 are directly related to a positive relationship, whereas inp27 and res8 are indirectly

elated by each being directly associated with res9. Fig. 2 B shows the raw correlations between statements. Fig. 2 C

resents the conditional relationships (partial correlations) between statements. 

Fig. 2 C reveals the following notable partial correlations between individual statements: 

i. A small positive relationship between res5 (Q.5 – Adequate funding has been allocated to

my club) and res6 (Q.6 – My club has sufficient resources to achieve NSO/government policy

objectives for community sport). 

ii. A small negative relationship between res6 and res7 (Q.7 – Access to improved management

systems would benefit my club). 

ii. A moderate positive relationship between res8 (Q.8 – My club has resources it could share

with other clubs) and res9 (Q.9 – Other clubs have resources they could share with my club).

iv. A small to moderate positive relationship between impl12 (Q.12 – The NSO provides clear

guidelines on how national plans will be implemented locally) and impl13 (Q.13 – The NSO

provides a clear management structure for policy implementation at a local level). 

v. A small negative relationship between impl15 (Q.15 – NSOs, government and my club com-

municate regularly to ensure coordinated delivery of activities designed to grow participation

in sport) and inp26 (Q.26 - My club would benefit from support from a local advocacy group

that is independent of the NSO and government). 
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1.3. Principal components analysis (PCA) 

Fig. 3. Loadings from the principal components analysis (PCA) for each theme of statements. The labels for the figures

are abbreviated labels, with the first three letters indicating which ‘theme’ the statement belongs to, followed by the

statement number. The further an arrow moves along the x -axis towards 1, the more positively related that statement

is to the first principal component (new artificial variable 1). The further an arrow moves along the x -axis towards -1,

the more negatively related that statement is to the first principal component. The further an arrow moves along the

y -axis towards 1, the more positively related that statement is to the second principal component. The further an arrow

moves along the y -axis towards -1, the more negatively related that statement is to the second principal component.

Thus, arrows/ statements that are more closely positioned to each other are more closely related. 

Fig. 3 demonstrates the ‘loadings’ from the PCA for each theme. In terms of the PCA results

relating to each theme, these are noted as follows: 

i. For Resources: two principal components (PCs) were formed, with the first PC (res1 in Fig. 4 )

explaining 44.8% of the variance, and the second PC (res2 in Fig. 4 ) explaining 28.2% of the

variance, collectively explaining 73% of the variance of the original statements. The first PC

was positively correlated with all statements regarding resources (Q.5 – Q.11), providing an

artificial variable to describe a general agreement with each of these statements, or vice

versa, a general disagreement with each of these statements. The second PC was positively

correlated with Q.5 (Adequate funding has been allocated to my club), Q.6 (My club has suf-

ficient resources to achieve NSO/government policy objectives for community sport) and Q.11

(My club uses a performance management system to ensure that it adheres to government

and NSO sport policy), but negatively correlated with Q.7 (Access to improved management

systems would benefit my club), Q.8 (My club has resources it could share with other clubs),

Q.9 (Other clubs have resources they could share with my club), and Q.10 (Shared resources

would enhance relationships between clubs). Notably, however, the correlations with Q.8 and

Q.9 appear weak in strength ( Fig. 3 A). 

ii. For Implementation: two PCs were formed, with the first PC (impl1 in Fig. 4 ) explaining

90.8% of the variance and the second PC (impl2 in Fig. 4 ) explaining 9.2% of the variance,
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collectively explaining 100% of the variance of the original statements. The first PC was neg-

atively correlated with all statements regarding Implementation (Q.12-16) ( Fig. 3 B). 

ii. For Issues: two PCs were formed, with the first PC (iss1 in Fig. 4 ) explaining 50.8% of the vari-

ance and the second PC (iss2 in Fig. 4 ) explaining 38.4% of the variance, collectively explain-

ing 89.1% of the variance of the original statements. The first PC is positively and strongly

correlated with Q.17 (There are frequent differences between my club and the NSO regard-

ing the priorities for local-level community sport) and Q.18 (The NSO prioritizes performance

sport over programs to increase participation levels in sport). The second PC is positively and

strongly correlated with Q.19 (Policy implementation is the sole responsibility of my club)

and Q.20 (My NSO provides clear channels for policy dispute resolution). 

iv. For Input: three PCs were formed, with the first PC (inp1 in Fig. 4 ) explaining 31.7% of the

variance, the second PC (inp2 in Fig. 4 ) explaining 28.7% of the variance, and the third PC

(inp3) explaining 16.7%, collectively explaining 77.2% of the variance of the original state-

ments. The first PC was negatively correlated with all statements related to Input (Q.21-25).

However, Q.24 (It is important for clubs to play an active role in shaping national sport-

related policy) exhibited a weak relationship. The second PC was positively correlated with

Q.21 (There are mechanisms in place for feedback and review between the NSO and my club),

Q.23 (My club plays an active role in shaping national sport-related policy) and Q.25 (My club

plays an active role in shaping local sport-related policy), and was negatively correlated with

Q.22 (It is important for clubs to play an active role in shaping national sport-related policy),

Q.26, and Q.27. The third PC was positively correlated with Q.22 and Q.24 and negatively

correlated with Q.21 and Q.27. 

.4. Raw and partial correlations between each principal component 

ig. 4. Raw and partial correlations between each principal component. The labels for the figures are abbreviated labels,

ith the first three letters indicating which ‘theme’ the principal component belongs to, followed by the principal com-

onent number. Figure 4A highlights the direct relationships between principal components, with a BLUE line indicating

 positive relationship and a RED line indicating a negative relationship. Indirect relationships are present if two state-

ents are joined by a third linking statement. For example, inp2 and inp3 are directly related to a positive relationship,

hereas iss1 and inp2 are indirectly related by each being directly related to inp3. Figure 4B shows the raw correlations

etween principal components. Fig. 4C presents the conditional relationships (partial correlations) between principal

omponents. The labels for the figures are abbreviated labels, with the first three letters indicating which ‘theme’ the

rincipal component belongs to, followed by the principal component number. 
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Fig. 4 C revealed several notable partial correlations between principal components in differ-

ent themes as described below: 1 

i. A moderately negative relationship between PC res1 and PC impl1, indicating that those se-

nior CSC officials that generally disagreed with Q.5-11 (Resources) also tended to disagree

with Q.12-16 (Implementation) and vice versa. 

ii. A moderately negative relationship between PC res2 and PC impl1, indicating that those se-

nior CSC officials that disagreed with Q.5 (Adequate funding has been allocated to my club),

Q.6 (My club has sufficient resources to achieve NSO/government policy objectives for com-

munity sport) and Q.11 (My club uses performance management system to ensure that it

adheres to government and NSO sport policy), and agreed with Q.7-10 (regarding shared re-

sources and access to improved management systems), tended to also disagree with Q.12-16

(regarding implementation) and vice versa. 

ii. A moderately negative relationship between PC res1 and PC inp1, indicating that those se-

nior CSC officials that generally disagreed with Q.5-11 (regarding Resources), also generally

disagreed with Q.21-27 (regarding Policy Input). 

iv. A moderate to a strong positive relationship between PC res2 and PC inp2, indicating that

those senior CSC officials that disagreed with Q.5, Q.6 and Q.11, and agreed with Q.7-10, also

generally agreed with Q.21-25 (regarding Policy Input). 

2. Experimental Design, Materials and Methods 

2.1. Measurement 

The scales of measurement in the survey were based around ordinal and interval scales

where numerical values are assigned to a measurement [1] . Using Likert scales, applied pre-

viously in research on community sport [2] , responses ranged from Strongly Agree, Agree, Un-

decided, Disagree to Strongly Disagree. After establishing background details, essential data col-

lected was based upon twenty-three statements, as per Table 1 . 

To offer the potential to elicit themes in the responses in Table 1 , the statements were

grouped into four sections, namely: Resources (Q. 5-11); Policy Implementation (Q. 12-16); Pol-

icy Issues (Q. 17-20); and Policy Input (Q. 21-27). This grouping facilitated the statistical analysis,

particularly identifying the correlations between each statement and theme. The questionnaire

was sent to a total of 202 CSCs across the ten sports, with participants who completed the entire

questionnaire numbering seventy-six ( n = 53) with a response rate of 26.2%. 

3. Data Collection 

In three specific areas – resources, policy, and advocacy – the objective for the data collection

process was to recognize and isolate specific variables concerning community sport, then seek

correlation and understand relationships between those variables to address the RQ. Occurring

in 2019, the research was conducted by way of an online questionnaire and all correspondence

and ethics approval was provided by the lead researcher’s academic institution. An initial pi-

lot survey was tested amongst seven academics with comments applied to improve the survey
1 The direction of the relationship outlined may appear counterintuitive to the description that follows. This is due to 

the direction of the relationship between each PC and the statements themselves. For example, if a PC has a positive 

relationship with the statements as described in the section above, this indicates a higher PC value represents ‘agree’ 

and ‘strongly agree’ responses, whereas a lower PC value represents ‘disagree’ and ‘strongly disagree’ responses. On the 

other hand, if a PC is negatively correlated with a statement, this indicates that a higher PC value represents ‘disagree’ 

and ‘strongly disagree’. Therefore, if there is a negative or positive relationship between two PCs, the direction of each 

statement with the respective PCs is considered to describe a real-world relationship. 
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ormat. Subsequently, the participants were sent an online questionnaire. Participants were pro-

ided with a uniform resource locater (URL) that incorporated Qualtrics and was labelled with

he relevant university logo. 

.1. Participants 

Survey participants were sourced by way of a targeted approach focussing on senior CSC offi-

ials (e.g., President/Secretary/Treasurer) who were purposively sampled from publicly available

ata on CSC websites of ten sports in the Illawarra region, as follows: Australian Rules Foot-

all (AFL), Athletics, Cricket, Rugby League, Lifesaving, Netball, Soccer, Swimming, Touch Rugby, and
able 1 

uestionnaire statements. 

Resources 

(Q. 5 – 11) 

Q5 Adequate funding has been allocated to my club. 

Q6 My club has sufficient resources to achieve NSO/government policy 

objectives for community sport. 

Q7 Access to improved management systems would benefit my club. 

Q8 My club has resources it could share with other clubs (this might 

include clubs in the same sport but equally could apply to local 

community clubs in other sports). 

Q9 Other clubs have resources they could share with my club (this 

might include clubs in the same sport but equally could apply to local 

community clubs in other sports). 

Q10 Shared resources would enhance relationships between clubs (this 

might include clubs in the same sport but equally would apply to local 

community clubs in other sports). 

Q11 My club uses a performance management system to ensure that it 

adheres to government and NSO sport policy. 

Policy Implementation 

(Q. 12 – 16) 

Q12 The NSO provides clear guidelines on how national plans will be 

implemented locally. 

Q13 The NSO provides a clear management structure for policy 

implementation at local level. 

Q14 The NSO and my club cooperate effectively to improve efficiency 

in relation to policy implementation. 

Q15 NSOs, government and my club communicate on a regular basis to 

ensure coordinated delivery of activities designed to grow participation 

in sport. 

Q16 There is a clear commitment to a policy delivery system for 

community sport from national to local level. 

Policy Issues 

(Q. 17 – 20) 

Q17 There are frequent differences between my club and the NSO 

regarding the priorities for local level community sport. 

Q18 The NSO prioritizes performance sport over programs to increase 

participation levels in sport. 

Q19 Policy implementation is the sole responsibility of my club. 

Q20 My NSO provides clear channels for policy dispute resolution. 

Policy Input 

(Q. 21 – 27) 

Q21 There are mechanisms in place for feedback and review between 

the NSO and my club. 

Q22 It is important for clubs to play an active role in shaping national 

sport-related policy. 

Q23 My club plays an active role in shaping national sport-related 

policy. 

Q24 It is important for clubs to play an active role in shaping local 

sport-related policy. 

Q25 My club plays an active role in shaping local sport-related policy. 

Q26 My club would benefit from support from a local advocacy group 

that is independent from the NSO and government. 

Q27 The potential for funding is the primary factor that might 

influence my club supporting a local advocacy group. 
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Rugby Union . Of these, five sports – AFL, Cricket, Netball, Soccer and Touch Rugby – are among

the most popular in Australia based on per capita participation rates and rank in Australia’s top

twenty physical activities [3] . Although a non-exhaustive list in terms of representing commu-

nity sport in the Illawarra region (e.g., golf and tennis were not included, nor were physical

activities like walking or gym/fitness), the sports selected were based on (a) being team sports

(or sports where teams were often involved) and (b) ordinarily requiring a high number of offi-

cials/organizational effort to host a competition or event. 

Representing just over 26% of senior CSC officials to whom the questionnaire was sent, based

on average trends in organizational and academic research [4] , the response rate was sufficient

for the objectives of this paper. The sample size was impacted positively with one follow-up

email to senior CSC officials requesting completion of the survey, a measure that helped ensure

a good response rate, considered important for statistically significant research [5] . The result

provided a position of statistical significance by virtue of a sample size that was large enough

to be confident of detecting a beneficial effect or relationship between the variables. 

3.2. Statistical analysis 

The approach taken to the analysis is descriptive, and the responses from the senior CSC

officials were evaluated once. In addressing the RQ, the objective was to outline relationships

between variables to determine that a valid estimate of a generalized or pervasive connection

between variables was achieved. To identify relevant correlations between variables, confidence

intervals and Gaussian copula graphical models (GCGMs) – which accommodate and can be ap-

plied to a broad range of data types [6 , 7] – were used. While frequently associated with finance,

science and medicine, the application of copulas and GCGMs is increasingly common in research

in sport where there are multiple variables and relationships involved [8 , 9] . GCGMs have been

used in, for example, analysis in soccer and across physical education in general [10 , 11] . 

Statistical analysis was conducted in RStudio, applying R version 3.6.1 [12] . The percentage,

along with 95% confidence intervals for the percentage, of participants who responded to each

statement with Strongly Agree, Agree, Undecided, Disagree and Strongly Disagree, was calcu-

lated using the ‘ MultiNomCI’ function from the ‘DescTools’ package [13] . To determine the raw

and partial correlations between each statement, the ‘ cgr ’ function from the ‘ ecoCopula ’ package,

combined with multiple univariate Cumulative Link Models (CLM) using the the ‘ clm ’ function

from the ‘ ordinal ’ package [14] were pooled using the ‘ manyany ’ function from the ‘ mvabund ’

package [15] . These models were matched with Sport (Q.1) and Position (Q.2) as covariates. This

method has been used previously to distinguish direct associations from indirect mediator ef-

fects in multivariate data [7] . 

The research design was illustrative and sought to establish associations between variables

based on the responses from senior officials of CSCs. GCGMs were used to uncover and illus-

trate conditional relationships among CSCs. Copula models are so named because they couple

a multivariate distribution with any set of marginal distributions [7] . GCGMs have significant

potential for the analysis of multivariate data [16] and the ability to reveal conditional depen-

dence relationships between subjects [17] . Principal components analysis (PCA) was conducted

using the ‘ princals ’ function from the ‘ Gifi’ package for exploratory and data reduction purposes

[18] to represent each set of themed statements by a smaller number of ‘artificial’ variables that

would explain as much variation in the original statement as possible. Following the PCA, mul-

tiple General Additive Models (GAMs) were set using a combination of the ‘ gam ’ function from

the ‘ mgcv ’ package [19] and the aforementioned copular graphical modelling methods. This was

performed to determine the conditional relationships between the new artificial variables. 
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