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Abstract

Background: Systems change approaches are increasingly adopted in public health to

address complex problems. It is important that measures of systems change be devel-

oped so that the effects of systems change on health outcomes can be evaluated.

Organisational practices are potential levers for systems change. However, robust

measures of organisational capacity to engage in these practices are lacking.

Informed by the Theory of Systems Change, we developed and tested the Capacity

of Organisations for System Practices (COSP) scale. The COSP scale comprises four

inter-related system practices within organisations—adaptation, alignment, collabora-

tion and evidence-driven action and learning.

Methods: We applied a three-stage process: (1) Item generation; (2) Scale pre-test-

ing; and (3) Structural analyses. Item response theory tests and semantic review,

together with factor analytic techniques, were applied to refine the item set and

determine the scale structure.

Results: An initial pool of 97 items was generated and pre-tested with six content

experts and four target audience representatives. Modifications resulted in 60 items.

In total, 126 participants provided data for the structural analysis. A second-order

hierarchical four-factor model fit the data better than the more basic correlated fac-

tor model (Δχ2 = 1.758, p = .415). The fit indices for the final 31-item model were

acceptable (RMSEA = .084, TLI = .819).

Conclusions: The COSP scale is ready for further testing to ensure construct validity,

stability and utility.

So What? Once validated, the Capacity of Organisations for System Practices (COSP)

scale has the potential to advance the theory and practice of systems change

approaches.
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1 | BACKGROUND

Seminal works that inform public health, such as The Ottawa Charter

for Health Promotion,1 draw attention to addressing non-medical

determinants of health through cross-sector collaboration and coordi-

nated action, adapting and aligning strategies and programs with local

needs, and the creation of supportive environments for health. These

principles are echoed in systems change approaches, which have been

increasingly adopted to address complex public health challenges over

the past decade.2–9 Given the increasing attention on systems change

it is important to assess the effect of systems change on health out-

comes. Testing the effect of systems change on health outcomes

requires the development of robust tools to measure systems change.

Systems change occurs when ‘levers for change are targeted that

can trigger shifts across systems components’,10 (p. 194). There are a

range of potential levers for systems change, including the system

practices embedded in organisations. Organisations provide programs,

services and other support and thus form essential infrastructure in a

community and are one of the vehicles through which systems oper-

ate.11,12 Further, organisations can influence the broader system13,14

by, for instance, influencing public policy through advocacy or

influencing other organisations through the diffusion of knowledge.15

It follows that changing the capacity of organisations to engage in sys-

tem practices could be a vehicle for system change. There are cur-

rently no validated tools to measure organisational capacity for

system practices that could contribute to system change. The devel-

opment of such a measure would provide several opportunities for

future research, for instance, testing whether organisational capacity

for system practices contributes to system change and, ultimately,

health outcomes.16

Measurement is essential for empirical research as it enables

knowledge to be attained about a particular phenomenon of inter-

est.17 Measurement scales are tools that are used to give scores to

phenomena that cannot be measured directly.17 To maximise utility, a

scale that measures organisational capacity for system practices

should be ‘pragmatic’ and feasible to use not only for research pur-

poses but also in practice and policy.18 Pragmatic measures are

designed for actionability, low participant burden and to allow for the

interpretation of findings without external facilitation.18,19

For guidance on identifying the components of organisational

capacity for system practices, we look to the Theory of Systems

Change.20 The Theory of Systems Change is an initial middle-range

theory that proposes four interrelated practices are necessary for sys-

tems change: (1) adaptation to external opportunities and challenges;

(2) alignment with the strengths and needs of the target population;

(3) collaboration within and across sectors and (4) engagement in

evidence-driven action and learning. In this context, system practices

are conceptualised as approaches, processes and/or behaviours that

can influence systems change. Engaging in and sustaining these prac-

tices requires attention to be paid to three inter-related dimensions of

capacity (1) individual-level capacities, such as confidence, skills, atti-

tudes and knowledge21,22; (2) organisational level capacities, such as

organisational culture and leadership, systems and structures (e.g., IT

systems, procedures and policies)23 and (3) an enabling environment,

including public policy, legislation and broader political conditions.24

Based on the Theory of Systems Change, organisational capacity to

adapt, align, collaborate and engage in evidence-driven action and

learning could comprise a measure of an organisation's capacity to

engage in system practices to influence systems change efforts.

It is well established that addressing the determinants of health

requires collaboration across health and non-health-related sectors

and organisations.14,25 As such, a scale that measures organisational

capacity for system practices must be appropriate for application not

only within organisations providing health-related programs and ser-

vices but also for those providing, for example, education and

employment-related programs and services. Importantly, developing

this scale is the first step and once developed, it could be tested and

refined in other components of a system, building a more comprehen-

sive picture of the capacity for practices necessary for systems

change.

1.1 | Aims

We aimed to develop a scale to measure organisational capacity for

system practices. We call the scale the Capacity of Organisations

for System Practices (COSP) scale. In this article, we report on the

item development and initial testing of the COSP scale. The objectives

of this study were to:

1. Generate items to measure organisational capacity for system

practices;

2. Conduct pre-testing to provide an indication of clarity, acceptabil-

ity, useability, length and face validity of the initial set of items and

refine them before conducting a structural analysis; and

3. Perform structural and item performance analyses to test the

scale's internal consistency and factor structure and determine

the best-performing items to maximise its psychometric validity

and performance.

1.2 | Research and community context

Pathways in Place aims to simultaneously develop the evidence base

for place-based systems change initiatives and build capacity to sup-

port the design and implementation of effective place-based systems

change initiatives to improve population health outcomes. Jointly led

by research teams based at two Australian universities (Victoria Uni-

versity, Victoria and Griffith University, Queensland), we work closely

with partner communities to build capacity for effective place-based

systems change approaches. This article refers to the work of the

Pathways in Place-Victoria University (www.pathwaysinplace.com.au/

victoria-university) team, which focuses on optimising pathways from

education to employment for young people (15–24). Being place-

based, we predominantly work with partner communities in the City

of Brimbank (referred to as ‘Brimbank’) located in the urban regions
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of Melbourne, Victoria. We also seek to work with and scale out our

research innovations to other communities in Australia and

internationally.

2 | METHODS

Based on recommendations17,26 we developed the COSP scale using

a three-stage process. Before commencement, this project received

ethical approval from the Victoria University Human Research Ethics

Committee. For ease of reading and interpretation, we structure this

section by combining methods with results for each stage.

2.1 | Stage 1: Item generation

The initial pool of items was generated by a team of six researchers,

including five co-authors (M.C., B.K., M.K., T.R., A.M.), who bring

expertise in systems thinking, public health, and measurement. The

items were based on the practices of adaptation, alignment, collabo-

ration and evidence-driven action and learning (see definitions

below) according to capacity and functioning dimensions. Capacity

and functioning dimensions include staff capacity, organisational cul-

ture and leadership, systems and structures, enabling environment

and performance. The items were deliberately designed to be appli-

cable across sectors, rather than targeting health-related organisa-

tions specifically.

First, we extensively reviewed the literature from various disci-

plines and fields to articulate and define the concepts we were

attempting to measure. Based on the literature, we expected that the

practices would be interrelated27–32 (see Figure 1). Next, we

generated items using deductive methods, which included a literature

review of existing scales33–69 and open discussions between four

researchers, three of whom are co-authors (M.C., B.K., M.K.). The gen-

eration of items were subject to several rounds of workshopping and

revision.

During the item generation stage, we also considered the form,

wording, and appropriate number of items, suitable scale instructions,

and the types of responses the items were designed to elicit.17,26

Some items were purposefully worded to relate to young people, who

are the focus of Pathways in Place-Victoria University work. The ini-

tial scale had 97 items and included a range of 5-point Likert style

response sets.

2.1.1 | Definitions

Practice items

Adaptation. Adaptation is the ability to respond to external changes,

both opportunities and challenges.43,70

Alignment. Alignment is ‘sharing the same or complementary per-

ceived needs’ of the target population, and ‘how these needs will be

met’, across various system levels (e.g., practitioners, researchers, pol-

icymakers)69 (pp. 8–9).

Collaboration. Collaboration is any joint activity by two or more parties

to link or share information, resources, activities, and capabilities to

achieve aims that no single party could have achieved separately.71

Evidence-driven action and learning. The initial item pool was devel-

oped to assess evidence-informed practice. This was changed to the

F IGURE 1 Structure of the capacity of organisations for system practices scale.
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broader, more encompassing term of evidence-driven action and

learning following preliminary testing and feedback.

Evidence-driven action and learning is the continual process that

guides decision-making and action. Cycles of evidence-driven action and

learning include: (1) Situation analysis and problem framing: using diverse

sources of evidence to understand the current circumstances and to

frame a problem. Attention is paid to the broader context in which the

problem manifests (see Refs. 72,73); (2) Coordinated action: following the

identification of problems and underlying causes, co-created, purposefully

coordinated actions that target multiple levels of the system are designed

and implemented.72 (3) Monitoring and evaluation: progress is monitored

to determine whether and how actions achieve desired outcome(s)

(or not); findings are acted on. Attention is paid to unexpected outcomes;

(4) Communication and dissemination: findings and knowledge are commu-

nicated and disseminated to facilitate application across the system.74–76

2.1.2 | Capacity and functioning dimensions

Capacity is defined as ‘the ability of individuals, organisations, or broader

systems to perform appropriate functions and address issues and con-

cerns effectively, efficiently, and sustainably’20,77 (p. 4). For our purposes,
the capacity dimensions include staff capacity, organisational culture and

leadership, systems and structures,78,79 and the enabling environment.

Staff capacity: staff confidence, skills, attitudes, and knowledge related to

adaptation, alignment, collaboration and engaging in evidence-driven

action and learning.21,22 Culture and leadership: organisational leadership

and culture related to adaptation, alignment, collaboration, and engaging

in evidence-driven action and learning. Systems and structures: organisa-

tional IT systems, procedures and policies related to adaptation, align-

ment, collaboration and engaging in evidence-driven action and learning.

The enabling environment includes a range of interrelated conditions,

including public policy, legal, and political conditions related to the staff

and the organisational capacity for adaptation, alignment, collaboration

and evidence-driven action and learning (adapted from Ref. 24). One

aspect of an enabling environment is funding processes, which we used

as our indicator of the enabling environment. The functioning dimension

is how well the organisation performs at each system practice. The pro-

posed structure of the COSP scale can be seen in Figure 1.

2.2 | Stage 2: Pre-testing

We sought the opinions of content experts (experts in measurement

or the target domains) and target audience representatives (potential

scale users) to indicate the scale's clarity, acceptability, useability,

length, and face validity.

2.2.1 | Data collection

During November and December 2021, eight content experts and six

target audience representatives, identified from the co-authors'

networks and through snowballing, were invited to participate in pre-

testing of the scale.

All participants were provided with information about the study and

were required to provide signed informed consent before participating.

Target audience representatives were provided with the draft

scale and asked to provide comments on the scale itself and address a

series of questions. The draft scale included four sections evidence-

informed practice (49 items), adaptation (22 items), alignment

(11 items) and collaboration (19 items). The questions related to the

relevance of the items for their organisation; whether the items were

clear and easy to understand; whether any items were difficult to

understand; suggestions for improving the clarity and/or suitability of

the items; and the length of time taken to complete the scale.

Content experts were provided with an expert briefing document

containing information about project aims and background, the rationale

for the development of a new scale, the design of the scale, and an Excel

spreadsheet to provide comments about individual items and the sets of

items (e.g., are the items consistent with the definition, are any items

missing), their suggestions for rewording the items and to assess the over-

all scale in terms of its clarity, acceptability, useability, length and validity.

2.2.2 | Data analysis

We semantically examined participant responses and looked for recur-

ring themes across participants. Four co-authors (M.C., B.K., T.R., A.M.)

discussed the findings and determined the modifications to be made, bal-

ancing both the theory and rationale for items with participant feedback.

2.2.3 | Results and modifications

Six content experts and four target audience representatives con-

sented to be involved in the study. The main feedback and changes to

the initial scale are shown in Table 1. Along with general structural

feedback, participants also commented on individual items and word-

ing, and items were modified accordingly. Following modifications,

there were 60 items in the scale—adaptation (12 items) alignment

(13 items), collaboration (17 items), and evidence-driven action and

learning (18 items). The full list of items and associated dimension is

available as File S1. These 60 items were then tested in Stage 3.

2.3 | Stage 3: Structural analyses

This stage aimed to assess the scale's internal consistency, factor

structure, and item performance to guide item modification.

2.3.1 | Data collection

Data were collected via online and paper surveys. Staff involved in

the planning, implementation and/or evaluation of programs, services,

4 CRAIKE ET AL.
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and policies related to education, employment, or mental wellbeing

for young people (aged 15–24) were invited to participate in the

study. At the time of this study, due to COVID-19 restrictions,

the Victorian State Government had stopped all research in schools.

Therefore, we had to exclude teachers and other relevant personnel

working in secondary schools.

We had a two-step recruitment process. First, we recruited par-

ticipants who worked in Brimbank as the focus of Pathways in

Place-Victoria University initiatives. The co-authors compiled a data-

base of organisations within Brimbank that provide education,

employment, or mental well-being related services and programs.80

The database was developed as part of a comprehensive community

asset mapping project that was undertaken as part of Pathways in

Place, in which we identified the range of services, programs and

organisations that support young people's well-being, education

and employment in Brimbank.80 This approach helped to ensure that

we invited participants from a range of organisations across sectors.

Managers of the identified organisations were emailed and invited to

nominate relevant staff to participate in the study. Those who com-

pleted the survey were invited to pass on the invitation to participate

to their colleagues in Brimbank. We also disseminated information

about the study through local and social media inviting people to par-

ticipate. The second step involved opening the study up to a broader

sample of participants working in Australia. We recruited these partic-

ipants through local media and social media networks, Pathways in

Place-Victoria University research team networks, and via an invita-

tion on the Pathways in Place website. All participants were provided

with a plain language statement and had to indicate their consent

before their involvement in the study.

2.3.2 | Statistical methods

Items were assigned to the pre-defined, theory-based four-factor

structure (i.e., the four practices) before analysis. All cases with miss-

ing responses were removed. The normality of item response distribu-

tions was inspected using histograms. As the data was ordinal and

polytomous, polychoric item–item and item–scale correlations were

assessed for each factor. The uni-dimensional structure of the pre-

scribed factors was checked using serial maximum likelihood factor

analyses. Standard indices of model fit are reported, following guide-

lines for latent variable analyses and factor analytic procedures.81–84

The Root Mean Squared Error of Approximation (RMSEA) measures

poor fit. Ideally, it should be <.06. The Tucker Lewis Index (TLI) and

Comparative Fit Index (CFI) are measures of good fit. Ideally, they

should be >.95. The χ2 coefficient and p-value indicate the degree to

which the covariance matrix derived from the model represents the

population covariance. Ideally, χ2 should not be significant. Cronbach's

test of internal consistency was assessed for each factor (α).

Confirmatory Factor Analysis (CFA) was then run to establish the

baseline fit for the prescribed four-factor model. To guide the refine-

ment of the scale, parameters from Item Response Theory (IRT)

modelling were inspected.85,86 Set with the Generalised Partial Credit

Model (GPCM), IRT was conducted on each uni-dimensional factor.

The ‘a’ score from IRT is the discrimination parameter and ideally

should be >.8. The ‘b’ scores are difficulty parameters that indicate

the extent to which the item detects different levels of agreement.

Modification Indices (M.I.) provide an estimated drop in the value of

the test statistic when the model parameters are freed to include

redundant or poorly performing items. Each item was then reviewed

by the statistician (L.B.) and flagged for potential deletion based on

the distribution of responses, high item-level intercorrelations, dis-

crimination and difficulty parameters, and MIs. This information was

used by co-authors (L.B., M.C. and B.K.) to determine items to be

retained or excluded in three separate rounds of review (Round 1 in

TABLE 1 Participant feedback and implemented changes.

Participant feedback Implemented changes

Survey too long and

repetitive

• The number of items was reduced.

• To further reduce cognitive load, the

language used in each of the questions

was simplified and key words in each

of the questions differentiated by

using bold text.

Too much focus on

university research

evidence, at the expense

of other important types

of evidence (e.g.,

practice knowledge and

internal research)

• ‘Evidence-informed practice’ was

changed to ‘evidence-driven action

and learning’, which shifted the focus

to a process of planning, action and

learning, using a range of different

types of evidence.

Confusion about

whether the

‘importance’ items

related to the individual

completing the

questionnaire or their

organisation

• Items were reworded to make it clear

that these questions refer to the

organisation, not the person

completing the survey—this change

provided clarity on the focus of the

items.

Likert response scales—
unclear and some

confusion about how to

use these

• The number of different response sets

from six (i.e., ‘in your organisation to

what extent …’, ‘in your organisation

to what extent do staff engaged in

policy/program/service development

generally have the skills to…’) was

reduced to only one ‘Do you agree or

disagree with the following

statements?’—this change makes the

questions easier to answer and also

consistency means that survey

participants should be able to answer

the questions more quickly with less

cognitive load.

Layout and ordering of

sections/questions

confusing

• The sections were reordered

according to the main practices we are

measuring (e.g., collaboration,

adaptation, alignment and evidence-

driven action and learning).

• The items were ordered consistently

within each section—this change made

the questions easier to answer with

less cognitive load.

CRAIKE ET AL. 5
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June 2023, Rounds 2 and 3 in July 2023). Items identified for deletion

in each round of review were dropped and serial FA on independent

factors followed by CFA on the full model were performed. The

resulting fit indices and loadings from the McDonald's Omega test of

factor saturation were used to assess model fit and identify cross-

loading items for further review by co-authors. The item set with the

best-fit indices, and which aligned closest with the semantically and

theoretically prescribed structure, was selected based on co-author

consensus. Finally, analysis of variance was applied to test whether a

correlated four-factor model or a second-order hierarchical four-

factor model fit the data better.83

Analyses were all conducted in the R computing environment,87

with the lavaan88 and mirt89 packages to support structural and item

response analyses respectively. Significance testing was set for all

analyses with α =.05.

2.3.3 | Sample description

In total, 126 participants provided useable data; the mean age was

43.7 years (SD 13.2); 54.8% identified as a man. Of these participants

7.1% reported being employed as CEOs, general managers, or other

similar roles, 15.9% held senior management roles, 29.4% held

other management roles, and 37.3% were other staff members.

2.3.4 | Scale structure and refinement

Histograms showed no item where mean responses clustered around

the neutral mid-point or at either extreme of the Likert scale. Correla-

tion matrices for each prescribed factor showed consistent positive

item-to-item associations, with several pairs higher than r = .7 (see

File S2). There was strong internal consistency across the items within

the four factors (Adaptation: α = .91, Alignment: α = .92, Collabora-

tion: α = .94, Evidence-driven action and learning: α = .94).

The results from all structural models are presented in Table 2.

The fit indices from FA on individual factors (RMSEA range 1.24–

2.03) and CFA on the full planned set of 60-items arranged in the

four-factor structure (RMSEA = .098) all showed considerable room

for improvement.

Results from IRT modelling are reported for item discrimination

(a) and difficulty (b) together with item-factor loadings, skewness, kur-

tosis, and alpha test results in File S3. Together with correlations and

MIs, these items were used to guide item retention and deletion in

three rounds of co-author review. Items included in each round of

testing are listed (drop/retain) in File S3.

Items with identical response patterns, high inter-item correla-

tions or MIs, poor discrimination or ability scores, or with flat or disor-

dered trace curves were reviewed in Round 1. Fourteen items were

dropped from the original scale. Unidimensional FA at factor level was

followed by CFA for the correlated 4-factor model using the remain-

ing 46 items. As shown in Table 2, fit indices showed a minor

improvement on the original scale (RMSEA = .096, TLI = .716).

McDonald's Omega test of factor saturation in this 46-item set

showed that many items cross-loaded onto more than one factor if

they were not restrained as is done in CFA. These items were

inspected by co-authors (Round 2) and three alternative approaches

to item reduction were tested. In Round 2 Model 1, six items pertain-

ing to leadership and culture were dropped, which improved the fit

slightly from the planned model (RMSEA = .096, TLI = .734). In

Round 2 Model 2, the six items were returned and a separate set of

nine items identified as potentially redundant were dropped. This

model was also better than the planned model (RMSEA = .090;

TLI = .779). For Round 2 Model 3, the six items pertaining to leader-

ship and culture and the nine items flagged as potentially redundant

were dropped. This 31-item model returned the best fit of the series

(RMSEA = .084, TLI = .818). The four factors remaining in this model

were adaptation, alignment, collaboration, and evidence-driven action

and learning. These factors were highly correlated, with an average

factor correlation of .76. Adaptation and Alignment had the weakest

correlation (r(124) = .67, p = .05) while Adaptation and Collaboration

had the strongest positive correlation (r(124) = .86, p = .05). All poly-

choric correlations were significant with α = 0.05 and the fit indices

were close to the best practice cut points for ‘good’ model fit in

psychometrics.82,90

As the planned factorial structure was theoretically salient, and

the four factors were expected to be nested within the over-arching

construct of organisational capacity for system practices (general fac-

tor), refer to Figure 1, we tested the fit for the remaining 31 items in a

higher-order model.83 This hierarchical, second-order model (Round

2 Model 3-H) had almost identical fit indices to the more parsimoni-

ous correlated factors model (RMSEA = .084, TLI = .819). When

compared statistically, the fit for the hierarchical model was not worse

than the correlated factors model (Δχ2 = 1.758, p = .415) and the

information criteria were almost the same (hierarchical: AIC = 8267.6,

BIC = 8454.8; correlated; AIC = 8269.6, BIC = 8454.8). We favoured

the hierarchical, second-order four-factor model over the correlated

factors model on theoretical grounds (Figure 2). Internal consistency

for the 31-item hierarchical COSP scale was good at the whole scale

(α = .95) and factor level (adaptation α = .84, alignment α = .85, col-

laboration α = .91, learning α = .89). Item-factor loadings and IRT

coefficients for each of the 31 items in the final model are presented

in Table 3.

2.3.5 | Sensitivity analysis

Three more structural analyses were conducted to see if a better fit

could be achieved, without losing the theoretical and semantic objec-

tives of the measure. The 31-item set was subjected to the unre-

strained Omega test and nine items still cross-loaded on more than

one factor. Following co-author review, four items were identified for

potential deletion (Round 3 Model 1). The initial CFA test for the

27-item set (Round 3 Model 1) returned promising fit indices

(RMSEA = .071, TLI = .893). This item set was then tested for fit with

the theoretically informed second-order hierarchical structure (Round

6 CRAIKE ET AL.
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3 Model 1-H). Results showed a poorer fit than the correlated factors

model (RMSEA = .082, TLI = .840). The test of difference between

the two Round 3 models favoured the correlated factors model over

the hierarchical one (Δχ2 = 258.96, p < .001). Despite having better

psychometric properties, the Round 3 Model 1 structure was rejected

in favour of the hierarchical structure supported in Round 2 Model

3, in which the superordinate general factor is more clearly comprised

of four nested subordinate factors,83 refer to Figure 1. Finally, a sensi-

tivity analysis was conducted to test if a unifactorial structure would

fit the data better now that the final item set had been determined.

Results showed this was not the case (RMSEA = .168, TLI = .519)

and the single-factor structure was rejected. The final scale items can

be seen in Table 4.

2.3.6 | Scoring

The hierarchical second-order factor structure provides a defensible

model in which the scores for the subordinate factors can be com-

bined into an overall superordinate general factor score.81,83 All the

retained items have a positive orientation so there is no reverse-

scoring requirement. The scale can be scored in two ways. First, by

taking the mean score of responses across all participants to produce

an overall score of organisational capacity for system practices (range

1–5) and sub-scale scores for capacity to adapt (range 1–5), capacity

to align (range 1–5), capacity to collaborate (range 1–5) and

capacity to engage in evidence-driven action and learning (range 1–5).

Second, and recognising that additional testing will be needed, by tak-

ing the mean scores of responses from a single organisation, to pro-

duce a score of their capacity for system practices.

3 | DISCUSSION

Following a robust, three-stage development process, the Capacity of

Organisations for System Practices (COSP) scale included 31 items to

measure organisational capacity to adapt (n = 6), align (n = 7), collab-

orate (n = 8) and engage in evidence-driven action and learning

(n = 10). Adaptation, alignment, collaboration and evidence-driven

action and learning were conceptually and statistically different and

TABLE 2 Fit indices and refinements.
Structural analyses No. items c2 c2 df c2 p RMSEA CFI TLI

Planned 4-factor model* 60 3771.95 1704 .000 .098 .665 .652

Round 1, Model 1* 45 1954.97 896 .000 .096 .731 .716

Round 2, Model 1* 40 1590.26 734 .000 .096 .750 .734

Round 2, Model 2* 37 1185.94 588 .000 .090 .794 .779

Round 2, Model 3* 31 808.46 428 .000 .084 .833 .818

Round 2, Model 3-H* 31 810.21 430 .000 .084 .833 .819

Note: Fit indices from factor analyses in uni-dimensional data and confirmatory factor analyses (*) in

multi-dimensional data with maximum likelihood operator and polychoric correlations. Round 2, Model

3-H: second-order model with a single common latent variable and four sub-scales, using the items

retained in the final correlated factors model (Round 2, Model 3).

Abbreviations: CFI, Comparative Fit Index; RMSEA, Root Mean Squared Error of Approximation; TLI,

Tucker Lewis Index.

F IGURE 2 Final hierarchical second-order four factor model.

CRAIKE ET AL. 7
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inter-correlated, as expected. The hierarchical structure supports the

presence of an over-arching latent variable—organisational capacity

for system practices—comprised of four factors: the capacity to adapt,

align, collaborate and engage in evidence-driven action and learning.

Although this suggests that each factor could be assessed separately,

we believe the strength of the COSP scale is that it brings together

the proposed practices necessary for systems change.

Adaptation, alignment, collaboration and engagement in

evidence-driven action and learning were clearly interrelated, which

supports the proposition of the initial Theory of Systems Change.

Some of these relationships are supported by previous studies that

have examined similar concepts. For example, collaboration was asso-

ciated with the sustainment of evidence-based interventions,28 adap-

tation29 and alignment30,31,91; and adaptation was related to

organisational learning.32 The COSP scale data show that alignment

TABLE 3 Item characteristics for the final model.

Item no. Factor loadings a b1 b2 b3 b4

Adaptation

1 0.58 1.14 �3.50 �1.70 �0.97 1.87

2 0.79 2.08 �2.49 �1.08 �0.46 1.36

3 0.67 1.50 �3.31 �1.34 �0.59 1.29

4 0.83 3.09 �2.18 �1.22 �0.39 1.23

5 0.61 1.51 �1.97 �1.78 �0.82 1.51

6 0.64 1.30 �2.35 �1.98 �1.02 0.84

Alignment

7 0.65 1.29 �3.87 �1.20 �1.05 2.06

8 0.66 1.10 �2.83 �1.30 �0.86 2.02

9 0.77 2.60 �3.13 �1.90 �0.63 0.91

10 0.56 0.77 �2.40 �2.10 0.27 2.06

11 0.56 1.16 �3.59 �2.01 �1.47 1.84

12 0.73 2.32 �3.17 �1.92 �0.79 1.18

13 0.79 2.27 �3.32 �1.26 �0.47 1.16

Collaboration

14 0.77 2.16 �2.21 �0.90 �0.18 1.80

15 0.78 2.14 �2.32 �1.37 �0.36 1.25

16 0.73 1.79 �2.46 �1.30 �0.38 1.63

17 0.84 3.08 �2.25 �1.02 �0.15 1.36

18 0.64 1.31 �2.86 �1.94 �0.55 1.53

19 0.80 2.58 �2.06 �1.03 �0.60 1.40

20 0.65 1.42 �2.50 �2.41 �0.74 1.71

21 0.76 1.77 �2.87 �1.33 �0.63 1.17

Evidence-driven action and learning

22 0.70 1.21 �2.34 �1.15 0.43 1.18

23 0.77 2.18 �2.02 �1.30 �0.58 1.20

24 0.74 1.82 �2.56 �1.34 �0.65 1.04

25 0.69 1.43 �2.19 �2.23 �0.88 1.31

26 0.69 1.77 �2.93 �1.56 �0.85 1.26

27 0.65 1.19 �2.07 �1.84 �0.45 1.52

28 0.58 1.15 �3.25 �2.03 �0.94 1.79

29 0.65 1.43 �3.07 �1.80 �0.77 1.73

30 0.64 1.27 �2.37 �2.09 �1.10 1.36

31 0.71 1.49 �2.07 �1.95 �0.60 0.67

Note: Item responsiveness tests conducted at factor (unidimensional scale) level using generalised partial credit model for ordinal, polytomous data. a:

discrimination parameter showing item's ability to discriminate between different levels of the underlying trait relative to the threshold parameter. b1, b2,

b3, b4: threshold parameters for the point on the scale of the latent trait with 0.5 positive response probability.

8 CRAIKE ET AL.
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and evidence-driven action and learning are positively correlated. This

makes theoretical sense because organisations that engage in cycles

of action and learning are also likely to align their actions with the

strengths and needs of their target population. To the best of our

knowledge, there is no existing measure that can provide such valu-

able information about how system practices relate to each other.

Most other scales are developed to be sector-specific, which

limits their ability to be applied across the range of organisations that

TABLE 4 Final capacity of organisations for system practices scale.

Item Dimension

Adaptation

1 My organisation prioritises adaptability when recruiting staff Capacity (systems and structures)

2 Funding guidelines encourage my organisation to respond quickly to external opportunities

and challenges

Capacity (enabling environment- funding)

3 My organisation has effective systems to respond to external opportunities and challenges Capacity (systems and structures)

4 My organisation is good at responding to external opportunities and challenges Functioning (Performance)

5 Staff in my organisation have the skills to respond to external opportunities and challenges Capacity (staff capacity)

6 Leaders in my organisation value staff who can respond to external challenges and

opportunities

Capacity (culture and leadership)

Alignment

7 My organisation has systems that allow us to identify young people's needs Capacity (systems and structures)

8 Funding guidelines encourage my organisation to tailor our activities to the needs of young

people

Capacity (enabling environment- funding)

9 My organisation is good at tailoring our activities to build on the strengths of young people Functioning (Performance)

10 There is consistency between the vision of decision-makers, practitioners and young people in

our community

Functioning (Performance)

11 Staff in my organisation have the skills to identify the needs of young people Capacity (staff capacity)

12 Staff in my organisation have the skills to address the needs of young people Capacity (staff capacity)

13 Leaders in my organisation prioritise activities that meet the needs of young people Capacity (culture and leadership)

Collaboration

14 My organisation commits adequate budget and resources to collaborating with other

organisations

Capacity (systems and structures)

15 My organisation is flexible and responsive to the requirements of other organisations Functioning (Performance)

16 My organisation evaluates our collaborations Capacity (systems and structures)

17 My organisation has systems that make it easy to collaborate with other organisations Capacity (systems and structures)

18 Funding guidelines encourage us to collaborate with other organisations Capacity (enabling environment- funding)

19 My organisation is good at collaborating with other organisations Functioning (Performance)

20 Staff in my organisation are skilled at developing and maintaining relationships with other

organisations

Capacity (staff capacity)

21 Leaders in my organisation prioritise collaboration with other organisations Capacity (culture and leadership)

Evidence-driven action and learning

22 My organisation rewards risk taking and experimentation Capacity (systems and structures)

23 My organisation has systems to support continuous cycles of planning, action and learning Capacity (systems and structures)

24 My organisation uses the outcomes of our evaluations to inform future activities Functioning (Performance)

25 In my organisation it is important to consider our activities as part of a broader system Capacity (culture and leadership)

26 My organisation engages in continuous cycles of planning, action, and learning Functioning (Performance)

27 Funding guidelines encourage my organisation to engage in a continuous process of planning,

action and learning

Capacity (enabling environment- funding)

28 Staff in my organisation have the skills to monitor and evaluate our activities Capacity (staff capacity)

29 Staff in my organisation have the skills to use diverse forms of evidence (e.g., professional

experience and research) to inform our activities

Capacity (staff capacity)

30 Leaders in my organisation prioritise continuous improvement Capacity (culture and leadership)

31 Leaders in my organisation encourage staff to learn from failures Capacity (culture and leadership)

CRAIKE ET AL. 9
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have a role in addressing the determinants of health. The COSP scale

is unique in this regard, as it is designed for application across health-

related and other organisations that provide services and programs to

support different population groups. This makes it amenable to appli-

cation in initiatives that bring together cross-sectoral organisations to

address determinants of health and also across communities to exam-

ine the capacity of organisations within that initiative or community,

respectively to engage in system practices. The COSP scale is also

likely applicable across different target population groups. Although

the items in the developed COSP scale focus on support for young

people, the target population group of Pathways in Place-Victoria Uni-

versity, we anticipate that minor modifications, such as changing ref-

erences to ‘young people’ in the items to better reflect the target

group, can be made to the scale and it will retain its properties. How-

ever, the scale must be tested in other contexts to test this

assumption.

Due to its flexibility and cross-sector application, the COSP scale

could advance the evidence base for systems change and similar

approaches in several ways. First, combined with other data, it could

be administered across organisations to test the propositions of the

initial Theory of Systems Change. For instance, to test the links

between organisational capacity for system practices, systems change

and population health outcomes or the proposition that embedding

capacity for system practices within organisations has the potential to

multiply health gains.21,22,92,93 Second, it could be administered across

organisations involved in systems change initiatives to assess the

effectiveness of interventions that seek to develop organisational

capacity for system practices. Finally, there is potential for the COSP

scale to be administered within health-related and other types of orga-

nisations as a self-evaluation tool to assess their level of capacity for

system practices.63,94–97

3.1 | Strengths and limitations

The strengths of this study are: (1) novelty, being the first attempt to

develop a measure of organisational capacity for system practices;

(2) a theory-driven approach, based on the initial Theory of Systems

Change; (3) the use of an established and robust three-stage process

for scale development and testing (based on Refs. 17,26); and (4) the

use of established data analysis techniques to assess the structure of

the measure and item qualities.

The relatively small sample size on which the analyses are based

represents a limitation of this study. Further, while considered accept-

able for this pragmatic measure, the fit indices did not meet best prac-

tice cut-offs therefore, further refinement and testing are needed. We

deemed the hierarchical four-factor structure of the 31-item scale to

be most acceptable. The sensitivity analysis showed it was feasible

to achieve better psychometric fit if the theoretical model was not

retained. However, this is a theory-driven instrument, and we opted

to retain theoretical over psychometric dominance. Our sample of

126 complete cases was smaller than the recommended 10 partici-

pants per item, so we also suspect the small sample size used for

structural analyses may be at least partly responsible for the subopti-

mal fit.98 While we believe this measure will provide valuable insights

into organisational capacity for system practices, we acknowledge

that it does not capture the interrelationships between the compo-

nents of a system that give rise to system behaviour. Finally, it is

important to note that the Theory of Systems Change upon which the

scale is based, is an initial middle-range theory that is yet to be fully

tested. We anticipate that as the theory is refined, adjustments to the

scale may be warranted.

3.2 | Future research

The COSP scale can now be refined and further tested. We suggest

further development of items to measure evidence-driven action and

learning. We believe adding items related to identifying underlying

causes of problems and communicating and sharing knowledge across

the system would strengthen the scale. Following modification, the

scale should be tested for its construct validity, reliability, and utility.

Following this testing, the COSP scale could then be further refined

for use in other parts of the system (e.g., public policy).

3.3 | Conclusion

As public health continues to embrace systems change approaches,

knowledge accumulates, new lines of enquiry emerge, and the devel-

opment of novel measurement scales becomes crucial.26 The nature

of systems change requires scales that can cross traditional sector

boundaries and be applied to health-related and other sectors. The

COSP scale could provide valuable insights into organisational capac-

ity for system practices. Although the scale shows promise, it requires

further refinement and testing before it can be recommended for

application. We believe that once validated, the COSP scale will ulti-

mately help to advance systems change theory and practice.
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